1 HERBI Cl DE FORMULATI ON The present invention relates, inter
alia, to a novel herbicide fornulation conprising a

4- hydr oxy pMenyof9iHevat e di oxygenase (HPPD) i nhi bitor, &C/EP2009/000979
chl oroacet am de herbi ci de or an isoxazoline herbicide and gl yphosate
and/ or glufosinate. The invention further relates to a process for

t he preparation of an herbicide formilation of the invention and to a
process for the control of ed vegetl at ] The protection of
crops from weeds and ot hergﬂggi' m—}ggvoe}gmiﬁ“{fﬂ)mal ts crop 10 growmh is
a constantly recurring problemin agriculture. To help conbat this
problem researchers in the field of synthetic chemistry have
produced an exXbemsssort yyantien yelajes, nevlicatos novel herueiie Sarmulatien| at i ons
effective, in - lrﬁﬁ%nr &nq/}@)g; : 1 cal herbicides
of many tcfp gglgggg%g%ggg%]l the T g?%{%ﬁ%“%ﬂ@ﬁ%& e The

Pest i &i dechivaongetamidit Hertsidide boa i6@0RA6Nne hpdiitids ireidglpghoséte aBi/ot | sh Cr op

Protectio SCoungi |.. . ricultyral pestjcide manufacturers have
dent | 11 AUEHERdds rvptinp Saebta AP REROEhE PrrRBhet PEial
product s.hefidigd Rratlativeof the i@htedi anliab AptatisaBsthe a6ittol ofMBBarisi h

requi renents, _and thus conbi nati on products, perhaps containing up to
four conpie&t#iary bi ol ogical |y active ingredients, have been

devel oped. FoiheXafiRhiSn O?Qm}%&gwea;&%ﬁ&h&%gézﬁﬁm%mmms &rgp the
season-long control of unwanted vegetation, said nmethod conprising a
si ngll® amewibas 4 eanstshily rechingipeotdem doagriculinieoFo bappembitils proplam HPPD
| NNEDI Otcofhdre 8 0P RORANS ANMic(chbinls1 1G0) 908RGE LATL sty TGRS of

pesti ci dal” conponents can, - however, experience adverse chem ca

and/ or phgwanicalk asd eliEnticdl ormmdatiess effetive ethe asrgrod ofhich@edwakied gexahpl e,

the HPPD jnhibiftoy. can mgrate 25 i.nto the ter. i mm scibl
ehi or oac ST ALbEHEEE AE AR Pr A S Bee T 4 o AR EPRE e ¢ he
addi ti on pefticafe Mﬁﬂia!lléﬁbédiﬁcbrﬁ@bbgybﬂ)l{sﬁéd)bg) el BRtiSSCAIpYRBRsHdE

sol ution, to.a suspension concentrate (SC) can cause the suspended
conpdfent@upglfai | . Accordingly, pesticide conponents such as these

are typi cal |y ASABRRACoSIAN hin Rl 6R 1ARPlicfldiafe n FiBag i ns

need, thereforée, to provide a herbicide for i

] e mul ati on which allows
these typpestrom, loagiacingipesticidalipeodiotsbBinglt activeaingiedishiclarhylations rarely
chem cal | . . [ ] e
nvent | offeeh PR HuTBRARL o e cpmpinhiTpRASaL Bl AtiaPLERERN: )
an aqueousmplemssiary hiplogicalPRifive tiprédiéms, have Isies devedoped. For eklvaplrqueous

phase;, 5 ul ated chl or.oacet am de and/ o n_i soxazol i ne

Por bR o0 A0Q B AR et e L SR Bl s o R BAE = anal or

gl uf osi natgtMionaiEGEBEH eompRdihya AGgeRbFatos 8t 4n HeftREidO tombinatsa ut i on
in the aqueous phase. 10The novel formul ation, of the present

) .. of .
i nvent i ofOTRISHE ¢) 2 BFPynhibioIniid gbwhesateprndiiy ajchloggaceigmide, dhese
provi si oRe@tidal hidnbnts BAE hoWEves NAb¥rienRE 8avEst chERREERI R pBysical

stability issues when they are combined. For example, the HPPD inhibitor can migrate

25  into the water immiscible chloroacetamide and consequently degrade rapidly.
Furthermore, the addition of an ionic soluble liquid (SL), such as glyphosate solution,
to a suspension concentrate (SC) can cause the suspended components to fail.
Accordingly, pesticide components such as these are typically combined shortly
before application.

30 There remains a need, therefore, to provide a herbicide formulation which
allows these types of pesticides to be combined in a physically and chemically stable

manner.



Accordingly, the present invention further provides an herbicide
formul ati on concentrate conprising:- 15(a) an aqueous phase; (b) 10-
600 g/ 1 HPPD2RWHOBPE or I n suspension in the agueous ph&SCIEPZHPOAGTI
6000 g/1 chl oroacetam de herbicide and/or an isoxazoline herbicide
whi ch is encapsul ated and in suspensiic))n in the aqueous phase; 20(d)
10 - 3000 g /1 glyphosate and/or gl ufosinate or an agrochemcally
accept abl e sal thereg,f, in solution i.n the aqueous phase; and (e) a
structuring agthis according to the present inyention thews ig Broyilied g berbigide

concent r atjrRniaAbn tdigprddi i nhibitor is from 25 about 10 to about 300
W, nore preferably fromabout 10 to about 50 W. In a preferred
enbodi ment the cOicarmgrenusphassf the chl oroacet anmide or the

i soxazol i ne herbixgi b1S o en tly. .fromabout, 100 to about 1000
g/1, nore prefer Q@Ia&mﬁo)rﬁ%g@? ]ﬁ%gpﬁng%gﬁ%@? agﬁﬁuWhase’B In a
preferyed enbodi (rin enbapsalaed ehbtatétanidelfand/beapisyrosmt irrsiods af

glufosinate is indegendent l%/ of one anot her from about 100 to about
1000 g/ |, nore prefSfREBFON I BAAMSEHIPAASY t 0 about 500 g/I. SThe

structuring agenfd)ighyhooné aelor dhtbifate 8PN MeMidaly BlleplabRalin OF der
to maintain the physical stability. Suitable structuring agents are

wel | known to the dhirpefein sphitien in thp @queskapiise xant han gum The
structuring agent is typically present at fromabout 1 to 10 W.
10The i ndi vi dual pesticide conpounds conprised by the fornul ation of
t he i Wventi on Eheaoiveldemaiamtdfhdpresant inmerttive ispdrticuGaryt allvhytagdoas MPPD

D1 Ty SRS BT SO SR B Ph R0 o5
i soxazole is a compound of fornula (IA) N, RL 0 15
Accordingly, the present invention further provides an herbicide formulation
concentrate comprising:-
15 (a) an aqueous phase;
(b) 10 - 600 g/l HFPD inhibitor in suspension in the aqueous phase;
(c) 10 - 6000 g/l chloroacetamide herbicide and/or an isoxazoline
herbicide which is encapsulated and in suspension in the aqueous
phase;
20 (d) 10 - 3000 g /1 glyphosate and/or glufosinate or an agrochemically
acceptable salt thereof, in solution in the aqueous phase; and

(e) a structuring agent.

In a preferred embodiment the concentration on the HPPD inhibitor is from

25  about 10 to about 300 g/1, more preferably from about 10 to about 50 g/1.

In a preferred embodiment the concentration of the chloroacetamide or the
isoxazoline herbicide is, independently, from about 100 to about 1000 g/1, more
preferably from about 100 to about 500 g/l.

30



wherein R is hydrogen or -0Q21le; R is Cl4 alkyl or C3_6 cycl oal kyl
optionally substituted by Cl4 alkyl; R2 is independently sel ected
from hal og&0,2009/103465 cyano, Cl4 al kyl, G -4 hal oal kyl , RCI/EP28i9/00999
Cl. 4 hal oal koxy, -(CRAR5CS(0)bR6, -S(0)bR6, -0S02R6 and - 20

N(127) SO2R6; or two groups R2, on adjacent carbon atons of the phenyl
ring may, together with the carbon atons to which they are attached,

forma 5- or 6-nenbered satyrated or unsaturated heterocyglic ring
cont i ni ng.up. 1% PSR L G SPRIFa T A o1 LR YRR R A Byen.
oxygen anghufodlnpRUs indépindéntlyl JTOnEBYotRS fRRT AvRDA] d0/toSMBS0bY g dnbE One
or 25 nore ?roups selected from hal ogen, nitro, Cl.4 al kyl, Ci4

h
al koxy, uiemblyEpryaboutd R f%&b%‘éﬁﬁ”b&@%y and -S(0)bR6, it being
understood that a sul phur atom where present in the ring, may be in
the formof a group -SO or -SQ2-; 12.3 is Cl4 alkyl; 4 R4 and RS
ar e i rdependerThestiuyitriog egenois pBividedah ity goncentrate@Srmdatithvinakdey kg or

henyl or benzyl,, each.of, phepyl .and benzyl optionally bearing from
Pneor 11 DAY e pETim SuBE R e Hafrot aadl oF VHPerEa o) cct od
from the @ilQdRetsonstodétangpldkantiah@un Th&dndtminkikbent G dpitblipptsentat 4

hal oal kyl , Cl14 5 hal oal koxy, nitro and -S(0)b ; R7 1s hydrogen or

Cl.6 al kyﬁ?m&bﬁ"g l4p 10 8fleger fromone to five: b is zero, one or two;
and c is one or two (where c is two, the groups (CR4R5) nay
be the sane or 10different). Suitably R is hydrogen; Wis -

cycl oy opyl ; Fehei indhvidual @esticidee tampiings chinprisg by $® forandatiopr ofCthe

hal oal kyl .. ef ' I | ). i i Rartic l.y

pr et or r o S8 SRt ARGRRTE) (et SRS IR it i W bhed

met hyl sul franthe 4rdupi EédnaBtingref hsoxhidesz oykdtaex agphenldd, denadblioytiohendand
4-(2-chl o%:? 4- 15met hyl sul phonyebenzoyl-5-cycl opr opyl i soxazol e

(i soxachl CESB’II%‘%’,’" especially isoxaflutole. Suitably, the triketone is
a conpound Sitabig] thbisdx4zb)is aB8mpound of formula (14)

0
R (R?),

7\
N\O R?

(IA)

15 _
 whereinR is hydrogen or -COR? ;
R'isCys alkyl or Cs. cycloalkyl optionally substituted by C,¢ alkyl,
R%is independently selected from halogen, nitro, cyano, C;.4 alkyl, C).4
haloalkyl, C;.¢ alkoxy, C1.4 haloaikoxy, -(CR*R*)S(O)R?, -S(O)R®, -OSO,R® and -
20  N(R)SO,RS;
or two groups R?, on adjacent carbon atoms of the phenyl ring may, together with the
carbon atoms to which they are attached, form a 5- or 6-membered saturated or
unsaturated heterocyclic ring containing up to three ring heteroatoms selected from
nitrogen, oxygen and sulphur, which ring may be optionally substituted by one or

25  more groups selected from halogen, nitro, C,.4 alkyl, C,.4 alkoxy, C;.4 haloalkyl, Ci.4
halbalkoxy and -S(O)R®, it being understood that a sulphur atom, where present in
the ring, may be in the form of a group -SO- or —S0;-;

R® is Cy4 alkyl;



00 wherein each 125 independently represents (G .4)al kyl or

- CO2R11; 20R9 r(eﬁre_sents a hal ogen atom a straight- or

br anched- cN2i2H4PEYT , al koxy or al koxyal kyl group cont dHGERPE
si x carbon atons which is optionally substituted by one or nore
groups -O0OR12 or one or nore hal ogen gfons; or a group selected from
nitro, cyano, -CO2R13, -S5(0)11212, -0(C112)50R12, - nzl13R14,
_S02NR13R14, (151\55%315%4 . R 4 .and -0S02 ; 25each R16

i ndependent | y Tepresent s anggnjtrﬁfhy%qge%gﬁﬁb‘f Eﬁé(%) 11216, OS(0) 1R186,
Cl. 6 alkyl, Q%6 Cal k¥ or fHen§l reBennyikeach of ieniicdnd dekox yptiaatlpoxy,
Cl. 6 al ky] carbgnyl oxy, .Cl.6 al koxycarbonyl, Cl1.6 <yl car bonyl ,

ami o, CLOFRTRyPRATST ﬁﬁi@smuamﬁw%%v%w R Sl RERBRIEIF ne
stated nugbg rthé)éro&%ﬁﬁgﬁ‘é QI‘EaIdgEn,e@IQJhlli?Jl,k{Yl|4 M&?P%; Jeoalidyl, C

al kyl car bonyl ani no, al koxycar bonyl'am no, C

al kyl & nieadealkoxoymitiriand;S(QWladli al kyl ami nocar bonyl ami no havi ng

i ndependent |y of carbon atons in each al kyl group,
Cl-6 al koxycar%@%?%%&doé%mg{ykyI am nocar bonyl oxy, Cl-6

di al kyl car bon iexy int¢gdee figmceebofiyé;, substituted phenyl carbonyl,

phenyl car bonyl ox 5 ]

substi t ut edphé’n‘ﬁ%ﬁrﬁr‘b"&ﬁﬂfl%’ﬁyﬁ“ﬂhenyl car bonyl ani no, subst i t ut ed

phenyl car bonyl@Bon®er tR&AA¥M cdb tves! 5 drbtilse (CHRENQXY be Mbkaks of1- 4

al kyl ; ) R12 represents a straight- or branched-chain al kyl group
cont alithi ndjffefsn®-0 si x carbon atons which is optionally substituted by

one or nore h X .eachy | y
represents a %}1 rglggéﬁl%g?%ﬁ]gégr@gs%%ﬁﬁ%’%gghﬁg%ﬁgﬁe%g?%gi n al kyl

gr gup comhiargﬁ, iR Ol Hap 0%C s hﬁé{l!allimll (rrefsrablyviflobromsthyp rehads! tyvo.
substitute I n X . 9 represents a
strai ght-or b?gﬁ%ﬁggy é’g%:é ‘ﬁ@ﬁ“@%ﬁ“ﬁi@ﬁﬁ“‘%F%ﬂ%“#y% '(a'rcg (R g’%f(gi' ni ng
up to si xmehylbdfongt-ommilepdmethglbenzsylizskazblet(Edxdfintaigeandrd-(Baetdodad-ogen
15 ataoms; or .a.cyclal kyl. gro containipng. fromthree to.sjx carbon
atomy  methylgionybenctivy o GpnilgRrrale tspibiuals syl gr oup
cont ai ni AghxdAutbR. Si X carbon atons; d is zero or an integer from one

to six;
' Suitably, the triketone is a compound of formula (IB),

o o R
(IB)
(R®)q (R"),
O
wherein each R® independently represents (Cr.4)alkyl or ~CO.R!!;
20 . R® represents a halogen atom; 2 straight- or branched-chain alkyl, alkoxy or

alkoxyalkyl group containing up to six carbon atoms which is optionally substituted
by one or more groups -OR" or one or more halogen atoms; or a group selected from
nitro, cyano, -CO,R", -S(O)R'?, -O(CH:);OR"?, -COR"?, -NR*RY, -SO,NR"’RY, -
CONR"R', -CSNR"R'* and -OSO,R'?;

25 each R'® independently represents halo, nitro, cyano, S(O)R'®, OS(O)R'S, C,.
¢ alkyl, C ¢ alkoxy, C) haloalkyl, C,_ haloalkoxy, carboxy, Ci¢ alkylcarbonyloxy,
Ci.¢ alkoxycarbonyl, C,.¢ alkylcarbonyl, amino, Ci¢ alkylamino, C;.¢ dialkylamino

having independently the stated number of carbon atoms in each alkyl group, Cig



e is zero or an integer fromone to four; 20f is zero, one or two;
and g is one, two or three. Suitably, R9 is selected fromthe
group consVOLMHGOHPS chioro, bromp, nitro, cyano, Cl-4 HCI(EP2009§f379
-S(0) 1R12, -Cl4-al kyl-OR12; each R19 is independently chloro,

25br ono, ni tro, cyano, Cl-4 alkyl, -G3, -0R12, -0S(0)/R16 or
-S(0)fR16; d is zero and e is one or two. Preferred conpounds of
formula ( itre-4' - | pho - .

1, 3- cycl oﬁlgilgﬂéa“ygﬁémfhgéﬁflf&f)g%célfgf%v%%é’ Qﬁ'-ﬁ qmﬂ%ﬂﬁgéé}t}onylammo, Cis
2[ 2- chl or gialkylareideytteu)baing jdvanzagdebndenly tieystdtahenmie dif omdon atoms

L7111 or ok Rty IR PYbchro g EPHICAPEY oS a DB SR FRSRAV e

i 2 2d|- % { anyf&afoeﬁﬁby} SHERNORYIX YaBAARYd phehy Rambye)10 pResNQHioRDRK Y,

met harfes ummmge@ 2- ni pheoyearboyigxyl, 3- cyrheatestbowiingne, substituted

2-(2- chI
met hanes gf %@%%%%)E@FOX %rsfpim%te {/Jh Oféxanedi one and

2-(2-chl oro 3- !

5et hoxy- 4- et ha%e% ?bh%lﬁ)ili benzoy1) - 5- met hyl - 1, 3- cycl ohexanedi one;
especi al ly preﬁ {:j £ d-ch nalk oup_containing u
2-(2'-nitro-4' ?L}{yﬁeg I%Wﬁb%‘?&yﬁe i £ é’ B8R O8RS B 19 5

[ 2- chl or ocafbdnnadhywhidh fiomytibhalBr fubatitdied blyohé bmmeiamg&y)mishyl ] benzoyl
1-1,3- cycl ohexanedi one, and nost preferred is

2- (2 10N t 1 0- 4' R¥ehd R'SedcphadependentlZ odptdsentd adhydiopkn hoxa e di onght- or
10Alternat|vel ,.the triketone is, a corrpound of fornu

a
0R21 branchedysbaijalk Wy SFQIPCIOTIAIRING P ReSX \RROER 2HERS BE! R digraly

pol y- 5Ubséu'b&tﬁﬁt%&lb?ﬁn&ﬁnof@qﬁfbg&&oﬁﬂd R19 are other-than C2.3
al kyl ene, V may additionally be car bonyl oxygen or -NR27-; 15Wis

CR28 or N(0) g;g®Rhdyei2hf o RikSpht-or branched chatﬁ(hl nﬁkgfﬂ?yl EHrealkynyl group
i ndependent |y hydr ogen, Cl14 al kyl, phe al koxy

hydr oxy, eOptaEng mydpowyfaﬁbb@rmmsappmnahmnk@w@chbbmlor @prqg?hgoaﬂﬂd
R19 13:\

pol yrggg?&%ﬁ%ég g& %5@ é%’gol 'S %YH (rﬁjggen,ee%%lgggpﬁr;/%?m&i. 6 hal oal kyl ,
C24 6 - . .
Cocal Koyl G T o SRS effnin u o

trimet hylc&rﬁoyxlatqmd;ydroxy- Cl. 6 al koxy-, C al koxycarbonyl - or

phenyl -substituted ethynyl, C3.6 allenyl, Cntycloal kyl, halo- or Cl1_3
al koxyt net hyl -dsis berbidr uh édegeéd froaymledakikyl , Cl4 al koxy, C3.6

al kenyl oxy, C3-6 al kynYl oxY, Cl.6 hal oal koxy, C3-6 hal oal kenyl oxy,
cyano- Cl4 al kaxy zerChé aminkepey fitidorelté oy, C 4 al kyl t hi o- C14 al koxy,

20 f is zero, one or two; and

g is one, two or three.

Suitably, R’ is selected from the group consisting of chloro, bromo, nitro,
cyano, Ci-4 alkyl, -CFs, -S(O)lez, -C1_4-alky1—OR12; each R is independently chloro,
25  bromo, nitro, cyano, C)-4 aikyl, -CFs, -OR"?, '-OS(O)fRIG or —S(O)fR“S; diszero and e
is one or two.
Preferred compounds of formula (IB) are 2-(2’-nitro-4’-methylsulphonylbenzoyl)-
1,3-cyclohexanedione (mesotrione), 2-[2-chloro-4-(methylsulfonyl)benzoyl]-1,3-
cyclohexanedione (sulcotrione), 2-[2-chloro-4-(methylsulfonyl)-3-[(2,2,2-



25C1- 4 al kyl sul fi nyl - Cl4al koxy, Cl4 al kyl sul fonyl -C1. 4 al koxy, Cl4
al koxycar bonyl - C1. 4 al koxy, Cl1.6 al kylthio, Cl4 alkylsulfinyl, Cl-6
al kyl sul f oW{|2009@93485 hal oal kyl t hi o, Cl1-6 hal oal kyl sul fi RHT/EF2409§00979
hal oal kyl sul fortyl, Cl.4 al koxycarbonyl-Cl4 alkylthio, Cl-4 7

al koxycar bonyl - C14 al kyl sul fi nyl, Cl4 al koxycar bonyl - C14

al kyl sul fonyl, Cl1-6 al kylam no, di (Cl. 6al kyl)am no, Cl_3 al koxy-Cl. 3
al kyl am no’triﬁg:o%etiﬁb% ?ﬁ(éfcl:‘l%ﬂ]bgtizéylr})ﬂ -)@hohé)lﬁéhle&%hé gterhBotflone), 2-(2 -nitro-

al kyl am nosul t onyl bal kyI') am™nosul fonyl, " C14 al kgl sul f onyl oxy,
Cl4 hal oal k4/tsethflowiphamyloxy@nzod)-kyiteyalohorapedionen 4,4-dmathyb2-(4-

| kyl sul f |+ N(C14, al kyl , . C I
Formyi - hal SRR R Lot Lo aro R ke G O LB e
al kyl, Cl4 raéttebiplon@lénadykys-mefhibd 1 3Ldoglohenahiedighe GHA-E@-ditdrp-3C14
1By et bR P
a , 2! ! ) ) 14 -
al kyl', rho Bﬁﬁgalére@L(?y.hitmpmerﬁa&hyl%cqh&ﬂyméhzoy@hﬁmwo%@k&wand 2-
benzyl oxy- Cl4 al kyl, 10benzoyl oxy-Cl4 al kyl , (2-oxiranyl)-ClL. 4 al kyl,
C14 a1 Kyl artRreblogr-(aeiylonltonyies 1022 2kidorastionssot iy iiersayl]-£aa 2

al kyl t hi oc -Cl4 a r 1. G4 al kyl r | )
benzyl sul f?d’ﬁ'gqg BX;{)an%i?/ % l%ﬁ%ﬁ%p,réfg%%lé?géy?ﬁljgék)‘ﬁzn)&‘?t?ylgﬁ@{r@!Mgﬁgﬂ&y,
phenyl t hi 0,1, bhaigHesanelliang] or phenyl sul fonyl, wherein the

phenyl - cont ai ni ng groups may thensel ves be substituted by C1-3 al kyl,
Cl1_3 ftal oal kylAltefiiatively] thexyketdit i8a ddhpdund ok eyl @Cogen, cyano or by
nitro; or R21 is a three- to ten-nenbered nonocyclic or fused
bicyclic ring system whigke rﬁsfflcbe ar®ffati c, saturated or partially
saturated and nay contain to 4 ro atons selected from

ni trogen, oxygen and sul fur 'ngg%ystem |C§ bonded to the
group Wcontai ni ng aronati ¥/ a 4 al k;g ne, C24 20

al kenyl ene or C24 al kynél may be interrupted by
oxygen, -N(C14 al kyl)-,R&ul f r,osul finyl, %Ifonyl or by carbonyl,
and each ring system may conR&in no re tRan two oxygen atons and no
more than two sulfur atoms, and the rigg system may itsel f be pono-,

di - or tri-subderainidd Coyalkyleae, athigh maxhe giopgd esaokiysubstitnted by Kerfy |

C2. 6 hal ] 19C2- I Y. - koxy,
Cl. 6 hal oa gﬁy%nyd(%- g%-&g%é@edr:fy aélgé%eg?%i @%E@r@?ﬂg’x@e%ﬁ&g?%xy
ner capt o,oxggencoralNR7{+4 hi o, C1.6 haloal lcylthio, C3-6 alkenylthio, C3-6

hal oal kenyl t hi,Q, 226 nyl thi o, Cl4 al koxy-Cl.3 al kylthio, Cl4

al kyﬁéar bonyl -V@:isf gﬁaﬁﬁﬁ@ﬁ 0o, Cl-4 al koxycarbonyl-C1.3 al kylthi o,

ATt e S i i e ey o
.6 al kyl sul fonyl , -6 hal oa sul fonyl, am nosul f onyl |

21 kyl i TS G, T e Ry P HEGUTH B IE e B andsg

am no, hat'dgRBtheCH#8 Y, altlchs) Wby b@ﬂﬁh@rorwl}b@@amhtembgwmher ein

phenyl and ben§Kjthio may_ t hensel ves be substituted on the phenyl
ring by Cl.3 & kipihydrogers Cigalkyl. Gals kglpalkily Cas akeayl 2. baloakenyl daik oxy,

hal oggn, Y. 0 ) i i he nitrogen
R A R A Ak
- D1- D3 ortrimktylyilpugyd BXyDIC, p8lkoRe-2 Ciakdxycarmyyh, or Gherfyl-aiibisfifutedCl . 6

hal oal kyl ,, C2. 6, al kenyl., C2.6hal,0oal kenyl .. C2-6 | kynyl . 6

nal oal ky RG> GG oy om0 O n e R &l ¢
KLt 1 LR, ok, el g i ot O

al oa i 0, _6 hal oa sul finyl, : al o nyl

al kyl su?lfhémka&xl?ﬂhymf&w é’a‘ﬁt—tﬁ?{k%%d,a“@fy 1aa|a¥1§§)ﬂl§ﬁ€h¥ﬁlkﬁy( Cl. 6
al kylykam : . 1 ) alNbE-,
al kyIng- , G&%_a %ﬁ%&?gr&nﬂ%&){}?%{‘/?@%‘? (foél?ﬂ-g%é%% g‘#.ll; %lg?t?llcf onﬁl,@c“yano,

hal ogen, akoxy, Gildadsyjthiol C4s albulkidfinyl, Ci.s dkdpuifpnyh Cos wilgalkylibje. Ciql 4
al kyl sul il puhe SMARAVK Y, 5 nérdarfyBinon 8¢, 9bkycbioftyl-C, 4 alkylthio, Cr.q




al kyl, triazolyl, phenyl, phenylthio, phenylsulfinyl, phenylsulfonyl
or phenoxy, wherein the phenyl -containing groups nmay be substituted

by Cl.3 al WQI2009E8345 hal oal kyl, CL.3 al koxy, C3.3 hal oalBEGEP2ORAPEEL,

cyano or by nitro; R23 is hydrogen, 01.6 al kyl, hydroxy, Cl.6 al koxy,
Ol'-6 hal.oal koxy, C3-6 15al kenyl oxy, 03.6 hal oal kenyl oxy, C3-6
al kynyl oxy, Cl.4 al kyl carbonyl oxy, CI -4 al kyl sul fonyl oxy,

phenyl sul fonyl g -4.al kyl thio, £14 al.kylsulfj
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enoxy, erelrLn e n -contal ni.n I QuUPS e e el ves e

B bet Y ut BRI, & Ry rinen il e s Aeno B ap s G 3

20hal oal ky1sulHyRESNC, . AU RR Ry RUI DYy 104 , alRYisFoRylatnifb, (Y ee- to
ten-nenbere%sﬁgﬁgcyg1i%4or, gogg?%grbafﬁﬁagg% oryRZé, ?ﬁged bi cyclic

ring syst dkylsuifinyhNify: alom eyanof sagrantoyl, 14 atkexyserboayh fsmyb belogend fr om
t | | . . . .
A 0eT BB B ML Nl L5 ISR

fused, it I's bonde naini ng- ar

di rect 1y . ibylndm0iC,aslEs Ca K oueonyGE, 408, ajanoGylsai, . 24

a n ene ri e | e | nterru e OX en - -
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sul fur atons, and _the ring syst 0- i- or
1

em may itself be non di -
L r : - s}Pﬁstbqnaméaxxb? 4|ﬁ1<16 @tqzwpylb@-salM ot Wylamine- Gl Ciec2- 6
. 6
3 oal kelopPCL b R BB bl O

hal oal koxy, enyl oxy, ylthio,
Cl . 6 hal ozdnkyithidibenzyGlinyh beazylduifonyl, baByBxy, Uenixdatticaylyphenpyy, C3- 6

al kynyl thi.o. Q1-4.al -C1. 2 al hir Q1.4 4al g -

21 ko1t i oPpite; BT nddy Il i Rl R s
Cl. 6 al kymswihknsslies beQuikstinfediby Gal KyyisQ| fhiatoalkyl, @ . GikakkyTisul f oi nd,
Cl4 oal kyl sul fonyl , am nosul f.onyl, Cl.4 - al kyl am nosul f opyl ,

di (crl]l?xSI awfi}@’f?ﬁ&?&{ﬁe?rﬁé_@ﬁ‘? oL IHH?’y‘El. 4 al kyl ani no, di(Cl4

al kyl ) am no, I geMrecCihaBRmefibefed mdtdeRk of Rke®BicOElidIREZY kiRl O,
wherein phengl and benzylthio may thensel ves be substituted on the

i

pheny! riWgchipaghe gromaky, satupatedompagtially spipratedandangy gapajn frem Iato 4

hal oal ko J LaT=Y =Y tl S on
the nit ré%egeﬁg?lﬁgtﬁ%gleﬁg%’g&gcﬁ?ﬁ’ (?5% Egglﬁcgﬁgﬁtuﬁer efé ﬁgh&ga Sg‘létﬁ’;ﬁ%
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hal - | k I : . . Kydes Cl. 6
ko ity 8P nier SBrGaq RSy Simattnds R GHRB K e
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10hal oal k Is&ﬁfon | , am no al ky
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L Kyl sl 1O Ay 10 ey RO R PR BT gl ey
al kyl) am rn%smeimyﬁonoqw,triaabmﬁsd bycCy . dalRIKO X yhalehicyl| Gollalkeh, €.
al kyl thio-Cl.4 alkgl, Cl. 4 alkylsulfinyl-Cl4 alkyl, Cl.4 '
. al kyl suldhgiopikenslaCrd alipmyl, She Rgipalk taafiosy: Gerdialaalorys Gasl-,
phenylssul r i I : ’ e
B i e e
hal oal koxafkenylhiogéss hatopBmnylthio,fys saikynpithio, Ci.4 alkoxy{a5 abiihir2G:-ar e each
independ%@ﬁ

Ly hyd e 1.4, al e -4 . al Y, :
nydr oxy. Do Pt Sig eSS TR e,
al kyl , al®&oaicdsulfingy,|C,QhaloZk4isallfikyl, Cag Spyhlfonyl <, is haloylttylegiésnyl,C1- 6
alkyl, hy ar X ross: &, B D inosttioayl, d B2 A hmisastifonyl, di(Cy.q alkyl)-
30  amino, halogen, cyano, nitro, pheny! and/or by benzylthio, wherein phenyl and

benzylthio may themselves be substituted on the phenyl ring by C;_; alkyl, C;.;



20al kenyl oxy, C3-6 hal oal kenyl oxy, C3-6 al kYnYl oxY, Cl-4

al kyl car bonyl oxy, Cl1-4 al kyl sul f onyl oxy, phenylsulfonylo

al kyl t hi o, WB2O®/14345 | sul finyl, C1-6 al kyl sul f onyl , G’Cé\‘%lﬁ?ﬁ"ammf%"
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al kyl - §( Qﬂt?dgldn dilderpdrysutfi, WheMiCvhda keyrng systeml i9 961 fusdd, ithiobakdedy

cyano; R3 is hydrogen, Cl14 alkyl, C34 al kenyl, C34 al k){nyl or benzyl ;
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200933 034feEdL 02 QaRVRNORY, T, L dikyithio, Cy.¢ haloalkylthio, Cs. alkenylthio, Ca.g-
haloalkenylthio, Cs.¢ alkynylthio, Ci_4 alkoxy-C,.; alkylthio, C, 4 alkylcarbonyl-C;.,
alkylthio, C,4 alkoxycarbonyl-C,.; alkylthio, cyano-C,4 alkylthio, C;¢ alkylsulfinyl,



formyl, nitro, cyano, nercapto, carbanoyl, Cl.6 al koxy, Cl.6
al koxycar bonyl, C3-6 al kenyl, C2.6hal oal kenyl C24 al kynyl, C24

hal Qal kYl | WP 20040885 c| oal kyl , hal o- substituted C3-6 c\RATHRMI; 00093 6

al kenyl oxy, C34 al kynYI oxy, Cl 6hal oal koxy, C3-6 hal oal kenyl oxy,
cyano- Cl6al koxy, Cl. 6al koxy-C -6 al koxy, Cl.6 al koxy-Cl.6 al koxy-
5Cl. 6 al koxy, Cl1-6 alkYithio-G .6 al koxy, Cl-6 al kylsulfinyl-Cl.6
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hal oal ken thio oxy-Cl-3
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Cl.6 | am hal , t |, . b 5and/
by benay PERES: HHA & REPRD VR B e e TR areur BD Emea ™ ©f
subsppt ubeduitnidtiebypd ety lr CNthaaliel, G salksyy, CiChaBalkek gdlakygen, C1. 3

al koxy, Cl.3 hal oal koxy, hal ogen, cyano or by nitro, and wherein the
subst i t uEH™® %rt?yt“hté’:nl trogen in the heterocyclic ring are other than

hal ogen; is 2 @ﬂ'eé o %ﬁﬁ@rﬂbere@&g%cychc 6%@&& with @39 & Rr?2-N(CL. 4
al kyl)-O, -0- N(Cm Oal kyl ) -, sul finyl, sul fonyl -sozN(c:14
al kyl ) - fuq&@ bicyclid ting 9ysem, w}ucm(lm_s,y lze 1ntemlpted once or up to three times by

heterocyclic substituents selected from oxygen, sulfur, S(0), SO,, N(R*), carbonyl
30 and C(=NOR?%, and wherein, when the ring system is not fused, it is bonded to the
carbon atom of the substituent W, either directly or by way of a C 4 alkylene, Cy.4

alkenylene or C; 4 alkynylene bridge which may be interrupted by oxygen, -N(C;.4



al koxy-C1. 2 aIkyI)SOZ or -N(C14 al kyl) - D5 is a Cl.6

al kyl ene, al kenyl ene or C3-6 aIkynerne chain, which ma

nono- or dwpfmgﬂﬂﬁ??tuted by hal ogen or by Ds, the unsJFﬂ‘ﬁ?éHmﬂBﬁﬂs
of the chain not being bonded directly to the substituent Da; 15D7
and D8 are each independently of the gther hydroxy, Cl.6 alkoxy,
(C3-6 cycl oal kyl )oxy, Cl1.6 al koxy- Ci alkoxy, Cl.6 alkoxy G.6

Scoon! ani alklh SR ShadptorvEuitrdh b B ke may ARSI SRR RS | Y

20Al t er natwvetygen kldomstand k@h@ﬂ@thﬁﬁ}‘w@@lﬁlﬁ' @t%ﬁiﬁt addnh@ﬁngmtenﬁmaga frsa1and
s a conpound of fornula ( and R32 are both

hydr ogen Bf MCBerethar tr’f’ﬁ’r"ﬁﬁ%ﬁ?“&’(ﬂﬁﬂkﬁéﬁ‘é{l maejealkﬁs%@a kewthSunsd of

f I ft

r 21[ renrjr 2d( %1%?))%1 err%)%tzjn%tnl;l dIi:)% anﬁﬁgggw d‘gﬁ?of or)ﬁfjlt:g!5 ??D) °
wher ei h RalkemekyRad aili)@EthE,rCﬁe@iknlthim, €i-hiydleatieyltbio, Bgealkenyltbioe Emaf t er
referred Bﬁgﬁﬁen@ﬂ%oeg dalk))ﬁ?ltggog‘m Qéoxy—g 24 ﬁﬁl%?(% :HQ)%ZaIb&nyl 1 z -

(4- hydr ox
{[2-(2- rrealhplxly@,tmqubmmohyﬁe( } alk§1tHis) eganteC yalIRyIRop 7% & alkyiyhlnyl,

Car oo o Rk, ol e A s o B
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10 mtrg phenyl, benzyloxy and/or by benzylthlo, and wherem the phenyl-containing
groups may themselves be substituted on the phenyl ring by C;; alkyl, C,.3 haloalkyl,
Ci.salkoxy, Ci3 haloalkoxy; halogen, cyano or by nitro, and wherein substituents on
the nitrogen in the heterocyclic ring are other than halogen;

or R® is the group —D4-Dg or the group —Ds-D4-Dg;

15 R¥is hydrogen, C;.4alkyl, C;4alkylthio-Ci4 alkylcarbonyl, Ci4 alkylsulfinyl-
Ciaalkylcarbonyl, Cy.4 alkylsulfonyl-C, 4 alkylcarbonyl, Ci.4 alkoxycarbonyl, C; 4
alkylcarbonyl, phenylcarbony! or phenyl, wherein the phenyl groups may themselves
be substituted by C,4 alkyl, C,.4 haloalkyl, C;_4 alkoxy, C;.4 haloalkoxy, Ci4
alkylcarbonyl, C,_4 alkoxycarbonyl, C;4alkylamino, di(C;.4 alkyl)amino, C, alkylthio,

20 Ciq alkylsulfinyl, C;_4 alkyl-SO3, Ci.4 a]kyl-S(O)zO_, Ci.4 haloalkylthio, C; 4
haloalkylsulfinyl, C;.4 haloalky]-SO,, C;.4 haloalkyl-S(0);0, Cy4 alkyl-S(O);NH, C, 4
alkyl-S(O);N(C.4 alkyl)-, halogen, nitro or by cyano;

R* is hydrogen, Ci4 alkyl, Cs4alkenyl, Ca4 alkynyl or benzyl;
hisOorl;
25 D, is oxygen, -O(CQO)-, -(CO)O-, -O(CO)O-, -N(C).4 atkyl)-0-, -O-N(C, .4
' alkyl)-, thio, sulfinyl, sulfonyl, -SO,N(C, 4 alkyl)-, -N(C,.4 alky)SO,-, -N(C,, alkoxy-
Ci2 alkyl)SO;- or -N(C.4 alkyl)-;
D; 1s a Cy¢ alkylene, Cs.s alkenylene or Cs.¢alkynylene chain, which may be
mono- or poly-substituted by halogen or by D, the unsaturated bonds of the chéin not
30  being bonded directly to the substituent D;;
D3 and Dg are each independently of the other a C,._g alkyl, Cy.¢ alkenyl or Cs.4
alkynyl group, which may be mono- or poly-substituted by halogen, hydroxy, amino,



10k is zero or 1. Suitably R33, R34, R35 and R36 are each

I ndependent | y hydrogen chloro or nethyl. Preferred cor’g)ounds of
fornul a (1'¥P2PRE0}FR 24[ 4- ( 2, 4- di chl or o- 3- CT/EP2002/000979
met hyl benzoy1) - 1, 3-di met hy1l- 1H pyrazol - 5-yl ] oxy] - 1- ( 4- et hyl phenyHet h
anone 15( benzof enap), 11

(2, 4-di chl orophenyl)[ 1, 3-di net hyl- 5- [[(4 met hyl phenypsul f onyl ] oxy] -

1H pyrazo vy r a
24] 4- (2, 4%(1]% h+loro ﬁg‘gl;\?cafpﬁy cAPAYRAEE) alRRE, C,.¢ alkoxycarbonyl, Ca

dA: tmat hy éL alkengy 1Caz bilogkspiy], @Qy]auil’ﬂﬂhéng/haéqaﬂié'nmhgs ¢ explaeioyrlm) |
ernati v |
wher ei n R?sugSt tgteéﬁe?g% Cl?éiy ’Q%J Ga%eoﬁgw%ggmgﬂﬁéﬁo éﬁmé%l@éf % 4l kyl ;

and R39 i idalkendloRy,kyhno-8, me&;@r Cg@hlmmmﬂmg, C Galkoxy-Cl galkoxy-
[3-(4,5- dlhydro 3 I SQ

(met hyd suPFaHkpK ﬁflg’l Wﬁ“ﬁ%y qE Wbﬁﬁ%‘ﬁ%%yﬁlﬁ‘za Syl ) et hanone.
FEGQZ gg' CARYIGIH P§1 @, &%&H%?L@ éﬂtoxfy%mﬂy@-djﬁ Skoxy, COPRIER chk@oRaPCT.adox
npound of” fornul a
alkylcarbonyl, C;.¢ alkylth1 1-6 alkylsulﬁny] C1-s alkylsulfonyl, C,.¢ haloalkyithio,
C,haloalkylsulfinyl, C;_¢ haloalkylsulfonyl, oxiranyl which may itself be substituted
by Cy¢ alkyl, (3-oxetanyl)-oxy which may itself be substituted by C;.¢ alkyl,

10 benzyloxy, benzylthio, benzylsuifinyl, benzylsulfonyl, Cy-s alkylamino, di(Ci.4-
alkyl)amino, Ci.4 alkyl-S{(0),0, di(C,.4 alkyl)amindsulfonyl, rhodano, phenyl,
phenoxy, phenylthio, phenylsulfinyl or by phenylsulfonyl, and wherein the phenyl- or
benzyl-containing groups may themselves be substituted by one or more Cy.galkyl,
Cy.shaloalkyl, Cyalkoxy, C,.¢ haloalkoxy, halogen, cyano, hydroxy or nitro groups;

15 or

D3 and Dg are each independently of the other phenyl, which may be meno- or
poly-substituted by Ci.¢ alkyl, Ci.¢ haloalkyl, Cy.¢ alkoxy, C.s haloalkoxy, halogen,
cyano, hydroxy or by nitro; or '

D5 and D; are each independently of the other Cy.g cycloalkyl, Cy.¢ alkoxy- or

20  C).galkyl-substituted Cs.¢cycloalkyl, 3-oxetanyl or Cy alkyl-substituted 3-oxetanyl;
or

D5 and D are each independently of the other a three- to ten-membered
monocyclic or fused bicyclic ring system, which may be aromatic, saturated or
partially saturated and may contain from 1 to 4 hetero atoms selected from nitrogen,

25  oxygen and sulfur, wherein the ring system is bonded to the substituent Dy or D4
directly or by way of a C).4 alkylene, Cy.4 alkenylene, Cy4 alkynylene, -N(Cy.4 alkyl)-
Ci.4alkylene, -S(0)-C).4 alkylene or -S02-C).4 alkylene group, and each ring system
may contain no more than two oxygen atoms and no more than two sulfur atoms, and
the ring system may itself be mono-, di- or tri-substituted by C.¢ alkyl, Ci-¢ haloalkyl,

30 Caealkenyl, Cy.shaloalkenyl, Cz4alkynyl, Ca¢haloalkynyl, Cy.¢ alkoxy, hydroxy, Cis
haloalkoxy, Cs.¢ alkenyloxy, Cs.¢alkynyloxy, mercapto, Cy.¢alkylthio, Ci.6
haloalkylthio, Cs.¢ alkenylthio, Cs.¢ haloalkenylthio, Cs.s alkynylthio, C;.3 alkoxy-Ci.3



I n one enbodi nent of the invention, the HPPD inhibitor is selected
fromthe 10 group consisting of benzobicyclon, benzofenacp,

i soxaf | ut of¥@ 20098837 i one, pyrazol ynate and pyrazoxyf en PCTEP20045/08p979
preferred enbodi nent, the HPPD inhibitor is nesotrione. In another
enmbodi nrent, the HPPD inhibitor is sullﬁot rione. |In another enbodi ment,
the HPPD inhibitor is tenbotrione. In~another enbodi nent, the HPPD

i nhi bitor js. toprangsone. 5 anot her di nrent, the HPPD. inhibitor
o1 soxat FIPBRErCATSGon ) - TIBARR, CEoRRRhERDL e S on BnEhe
HPPD i nhi Iy, § AksltHi& Gl aRgIshBingh €Y ShdlBalkc@xilShyl] O, QBeldutohAUCQNRAG-C
forms that _may give rise to geonetric 1soners., Furthernpbre, in

certai n cakgkulfonyd apapgsyliend.(berikyiainesuianylcditftiniabyamingsgfnybal 10
i soneris d/ i S i . Al u i acenic
i xtar eo SRGH SSAEREEE SBIBGER G eIl b LAREEGy] BETRIR TS

i nvent $ onandfarrtiyttenngihey, whierelsthe phenyt gonpd may tembtiats tetsabdtiRBd on the
inhibitor js provided in.the for i as dts .acid for it may
5o be. pPig i BEC R SRRy T o RE o B ki BriBben o8y,
exanpl e, gEbyditre el altReiihe cobEHAILAE Dn Ui it goalia tHelhkBrodkRe Heg &l bed
in nore detail in EP 0800317. In 15 particular, netal ions ich may
be usef ul OhEr thet balogent he metal chel ate conpounds include di- and
tri-valent tr it iQ JcCl +, Ni 2+

a]ﬂfisfok%bn, @O)ﬁ (50)BM g(é%%ﬁwcléfdﬁ@i) &0 (Rbﬂ%

and Fe". The selection of a’particul fon to fort met al

chel at@ calikpidusidfop sulfingb selenyl p80:N(fe4 dikghe -BFpelkydSOe-, B¥((hhel at ed.

Those sKi ~N [ r {ly be able to determ ne the

appr opri a%l%&%?ﬁﬁaﬁllt@ﬁo?ws(g._ﬁ??ﬂj 3 specific dione conpound, 20

wi t hout undue BxiperG,zelkykne,dl.; alkeeylpisadralsatkynyted chaom svhivchenali al ent
metal ions, partigcul arl 2, 7Zn2, +, Wth Cu2+ bejng .especially
or et er r oaonfr gl Bitsted B ol ikior ShyEhinF ey bass g PG ot
reduced byeiﬁg'lbdnidagdiirécﬂye@merseﬁbtitu'EheDgncapsuI ated herbicide can be a
chl orpoacet am de herbicide or an jsoxazoline herbicide._ For the

avoi dithce of ddusd Rearg rstitedependspider’sthe stier ukonye Civs alkony, (Cse

chl oroac e&y’%maﬂﬁl)éﬁﬂ RN alkSPX BT OUkAS, BRYalREPE Syl LR xPbE @EQt ,
invention '™ and’that the herbicidé may be present "as an agrochem ally
accept abl dkdailfonylony;a preferred enmbodi nent the encapsul ated her bi ci de

. hl ) . i A :
the art. In o SoarremIF A Reb R BHIAT I MR Rl R o RS '
sel ect ed damgwutdse gr oup consi sting of

445, 5: di met hy1:- 4, 5-di ro-i soxazol.e-3- 30 . .

sul f AYfl -dif |%ﬂ&%&%ﬂ%ﬁ?@@?@eﬁﬁwﬁe&mffl5{1%‘1% form 2pd is a

4-[5, 5- di ¢oaipaydad &f formula (ID)

di hydr o-i soxazol e- 3-sul fonyl ]-di fluoro-nethyl]-2-methyl-5-trifluorora
ethyl-2H 1, 2, 3] tri azol e, A O _~.-CH,

445, 5- di met hy1- 4, 5-di hydro-i '3xa ol e- 3-sul fony9<di fl uoro-nethyl ] - 2-

16 ethyl-5-trifluoronmethyl-2 1, 23]+l azol e and

3- M- (di f | uor orret hoxy) - 1-11e N (ID)
(trifluoromethyl)-1H Rt az et hyllksul fony11- 4, 5- di hydr o- 5, 5- di
met hyl i soxazol e. Nunerous ckoro@cet afhi deCher bi ci des are known in
the art. Preferably, ther%chl oroacetanmide is selected fromthe group
consi sting of acetochlor, alachlor, butachlor, dinethachlor,

di met henam d, netazachl or, netol achlor, S-metolachlor, pethoxamd

pretilachlor, propachlor _and thenylchlor. It is preferred that the
chl or oacet am deeren Re|adife danebgih yeregr suipseBrsioanan sthyleng bedeni or

al achisor, met alRehingbuRIt fShtEs gbﬁmlaﬁrn bR RHeLI8  diogen is

S-metol achlor. 10In the fornulation of the present invéntion the
chl or oac drexmadier wpferredde ay enmprand G¥Radead thd compevagpefifoanuld (ENdvipreni ded

as a m CrgegpeRlG, AP R Abthflere 15 ROHIRYSH RNPRGerr oS0 EARS AL 0 1




menbrane is highly cross-linked by the ratio of the nononmers used to
formit as well as the tenperature of reaction used. This is to
control thWOd¥¥Y&SHN of the chl oroacet anmi de across it .PCEHR2HB00097%a
wal | provides physical stability as well as a chem cal bal ance of the
chl oroacet am de and HPPD i nhi bitor cpmrponents in the 20 fornul ati on.
Met hods for encapsul ati ng chl oroacet am de herbicides in such a manner

are wel | t L0t I | " I id&8d}-833,
4,417,916, %, ?38%23 g%gé“f‘efi"’zxs”gﬁﬁi’a&g%?; B o 1 0
t he ski |l |cachopgl}boplo[RBLToca3pnefar).ed enbodi nent chl or oacet am de

m crocapsul es are produced in the follow ng manner. An agueous

sol ution conprising appropriate enulsifiers and a polyamne is
provided in a swhbighepyessels adehpotnd sefdmaila @E)ow speed. Preferred
enmul sifers are |i gnosuFf onate salts, especially sodium '
lignosul fonate. In a separate védsel the o(gaajj c phase is prepared -
whi ch conprises conbi ning tRE 30 ek get'anill i de herbicide and an
appropri ate polyisocyanate. Rre
tol uyl ene diisocyanate (TDI) /AnY | met hane- 4, 4' -dii socyanat e
(MDI) - wherein the mixture N{ M is approx 3:1. The organic
phase is then 17 conbined w tiN thel agueous phase%g\jth cont i nuous

m xi ng. The particle size of t m &r ocapsul es cah range from about 1
m cron up to about 100 m crons™in dijageter. A particle size range
fromabout 7 to about 12 is preferp&d. hi gh shear bl ade can be used
to achieve the desired particle size. \(hce the desired particle size
is obtained the 5 microcapsul es are Ry appropriate heating of
the mdxture for an appropriate tine. Typi calTIy, heating the m xture

to 65-75 C forgapps R¥ et /FYand HOMESadl thdepshddntio @eledttd SbHydrdgen,

¥

appreciated that the ratio of diisocyanates and the pol ynerisation

t enper at el wauladkybie sel ected so as to increase the polymer cross
l'inking in or te@y fonr i ght capsul e around the chl oroacet am de
and thus m ni %ﬂssetst e&?ﬁ%rqac(b:fi on of 10 the chl oroacetam de with the
HPPD i nhi bi t o id othyendi nal fornulation. G yphosate is a
non-?@l ective, herhbici ge available inter cilia under the trade name
ToucHBown(r) . ¥&F ¢PRGE4te is suitably in the formof a salt. A wide
variety of gl whesare’ gaf, R3° ardeRR a@wach indedendémly tydrtigamchjrot assi um
ammoni um and various 15am nes, such as the isopropyl am ne,

et hanol arfi$iBYl- di et hanol ami ne and tri et hyl am ne salts. The potassium

anmoni um and eh{anel AR pRindAL BrRkie (B) BlcRide ed[4-paadichldresl y pref erred
is the potassiumsalt as this depresses the solubility of the HPPD

i nhi bi t orméthylbensoyidr Budisnetion 1 ahpyrezelSs- Mioavlc b&-methyideBdersn of
the HRPD jinhihilare 2 ' i 081138 RSyt Dofy 0k y]-
vai 11301 dvBRaRRb3; @ FEL AR S FnBnPS QF RSO | 1
t he for midf-parasaisylimethmional(pyrazohmateramh?{{h(@dtdichlorobenzphillsl, 34 n a
preferred,.enmbodj nent of .t he present, i.nventi nent (d) of the

f or mul at i%’i‘i‘%ﬁ%ﬁ&g]&?'@ 0% F]hﬁ?)lgrnﬁ"]leth& ar %I%’?%.Sgl uﬁi gl yphosate. 25

I't shoul d be agpiegivelyete phakolehea eirpoahd bf fpameladt)r ol yt e
concentration mnimses the deconposition of the HPPD inhibitor in
the in aqueous phase. Al so, the high electrolyte environnent hel ps
keep the chl oroacetam de frompartitioning into the water phase and

t hus prevents the HPPD i nhi bitor from deconposing as a 30 result of
it mgrating into the chl oroacetam de phase. 18

gcyanat es are bl end of




The herbicide fornulation of the present invention may further
conprise - or be tank mixed with - one or nore additional pesticides,
in parti ciWa2'YAE34SF nore additional herbicides. In a g afERPIFI0
enbodi nent the one or nore additional herbicides is selected fromthe
group consi sting of bentazon, netribuygzin, bronoxynil, 5 atrazine and
terbut hyl azi ne. Furthernore, the pesticides conprised in the
formul ati on of the present |nvent|on gay al so be used in conbination
with one or nore safeners. is unﬂ s{ godR3 hat t he safener can be
included in any one of the pha ) \the formulation of the present

i nvention - depending on the pf y—and chem cal nature of the

saf ener being considered. % ngl vy, the fornulation may further

[ t he group conflF¥ting of AD 67
meRPECHeyprosul f ami de (CAS RN
221667- 31-8), dlchlornlu enchl0razol e-ethyl, fenclorim fl uxofenim
furilazol e and the corNe504 dhpg R isoner, isoxadifen-ethyl,

mef enpyr-di ethyl, oxabetfinil, and
N—isopropy1-4-(2-nethoxydenzoylsulfannyfl-benzanide (CAS RN
221668-34-4). 15The saf et s may also be in the formof esters or

(BCPG) . 25006, WHESH B o8 G SUb oy o Sk TRERD Pt Gi- sl e B2 61
lithium sgg leréféﬁ'éﬁs&hiﬂ%n&ﬁl[gl(ﬁBldlﬁ?ﬂ%lg—?éobtﬁﬂolﬁ%!!fﬂlé"ﬂhylM— iron,
anmoni um quat er nar foni'um or oni um sal t thereof

amoni um sul

as di scl d@@dlwwlfvylﬁﬁwsﬁmelydm ltﬁétthUé'rpéWé@l 4- ﬁl)méﬁé!aﬂl’@r azol e- et hyl
al so plies t referred enbodi nent of

t he pﬁfof the]ﬁg%%§C|d§hg%%%% ?FFS%T% lﬂ%Qegresent invention is from
about 3 to about 7, nore preferalhl y fromabout to about 4 to about 5.
Accordingly, the herbicide fg@ 3ti on may further conprise a pH

adj uster. The skilled person £l 1 aware of suitable pH adjusters,
for exanple sul phuric acid. 25 ever, it is preferred that the pH
adj uster i s phosphoric acid or especially toluene sulfonic acid (TSA)
as it has been shown that thesegrovi ge extrenely good chem cal
stability of the HPPD i nhi b ] | ati W) The herbi ci de
formul ati on of the present so include one or nore

iti i i mance of the conposition
for exanple 30 by inproving wetti g, tion or distribution on
surfaces; resistance to rain on treat&d=gurfaces; or uptake or
mobility of a conpound. Such additives in Iug surface active agents
(SFAs), spray additives based on oils, f PG | e certain m neral
oils or 19 natural plant oils (such as soy bean and rape seeéed oil),
and bl ends of Kedtespeadixtih actineoursl ef-femndnihg adj uvant s. In the
her bi ci de formul ation concentra&e of the present invention it is
preferred that SFAs are present~at |less than 1% - as greater
concentrations can | ead to phy Sinstability of the concentrate
formul ati on. Vet ting agey di sper si ng agents and enul sifying
agents may be SFAs of the i j-Ord anphoteric or non-ionic
type. Suitable SFAs of the ‘eaf f:ﬁmde aygd ernary anmmoni um
conpounds (for exanple cetyltrige ) N n1bron1 i m dazol i nes
and am ne salts. 10Suitabl e anioni¥ i Rcl ude alkall ‘netals salts
of fatty acids, salts of aliphatic/no ¢rs of sul phuric acid (for
exanpl e sodi um | auryl sul phat e) H,€al sul phonated aromati c
conpounds (for exanple sodi um dodecyMbepzenesul phonate, cal ci um
dodecylbenzenesulphonate butylnaphthalene sul phonat e -and m xtures of
sodi um di -1 SORrQ and tr

et "ol phas S5 SR b Beh( i RURABY RRRRARLENS. S BN abaSh

| aur efoh- Jereupl qmlnatsmig oﬂiehﬁ)’h@&tdﬁ@k@ﬂz&feﬁﬁp,(is}‘omaﬂlft&(larmb&)tm; um

pyrazolynate and pyrazoxyfen.

(MON 4660), benoxacor,




Sui tabl e SFAs of the anphoteric type include betaines, propionates
and glycinates. Suitable SFAs of the non-ionic type include
condensat i WA 2PPIEIHET s of al kyl ene 25 oxi des, such as etRQIIEFAYIEYHe,
propyl ene oxi de, butylene oxide or m xtures thereof, with fatty

al cohol s (such as ley' alcohol or cefsyl alcohol) or with al kyl phenol s
(such as octyl phenol, nonyl phenol or octylcresol); partial esters

derived from hpngehakRnfbalienfULEPHD idHfiBitor A masefhe! des;

condensati on progructs of _sai?% partial esters with ethylene oxide;
bl ock pol yner & gmothepenbodigent, el ERD mhitdler &rsdlcpinieps:l ene oxi de); 30

al kanol am:des; si ople est.ers, (f camml.e. f (. d pol yet hyl ene
gl ycol ester s}n, 2 ﬁﬁ%ﬁ%mﬁ% Heeb E@%ﬁ@%@r fsgt%ﬁl%tg%}eﬁet hyl am ne
oxi de); and | ararokliensmbodifient, the HERID ivhilier Busgpeneiong agents i ncl ude

hydrophilic colloids (such as pqlysaccharides, polyvinylpyrrolidone
or sodium car WP%%W&%S@@IYP%H&%HSPW& Y8 (such as

bentonite or attapulgite). The present invention further provides a
process for the preparation of a 5herbicide fornulation concentrate

of the i nvent Thnskilied ntrsonool spprsoiatsrthalithef PR inhikipss rsferred g above
separ at el rl i) i nhi hi tor .m pmg L) &

chl or oace ag%‘l&ggﬁgw%cn%ptsoé&%%gﬁ?ﬁ&%&#a&:gé‘?er é@é%%%u e Csllﬁgsnlpr)lgl)ﬁa on and
(i) a Fuyhmsat m @adinanseg) the eainatsebsiioleutsineaycontbntertabptidd( b)

conbi ni ng conmponents (i), (il [11) above whilst.m xing; )
adan il alomenes arg e gttt 2 wbb e G s
adj ust i ngolrRR pdintRdéd FthidlRelicope bPthaBeddént Tnvention. FurthermBaY, vhélstis e,
the concentrate fornulation of the present inventjion is s itablﬁre
S.

15first éfiRrefemer that the AR phikitonis Regvaded iphefammpaionzs 45 gO5de i
The herbgﬁ&%ﬁofb@bm%c%g'ﬁ??%l‘l?éulﬂlﬁ@lyQE&?ﬁMe daR e BEdINA FoRBxdnkp1s, thGalused

to contr plants. ' means Kk , _reduce or retar rowth or
prevent ckelaeschfcemgennds e foronla @hee dejcyibedio mitadesil inERABEFHTr I | ed

are lfgwag%.rfxgulglj, %{éga; %o(n\é\%g ha QJ&%fdlﬂyﬁ%?ngﬁlﬁﬂn?t%l %l-ﬁlla"{’é Sinfls et hod

of contréllrng s whi ch conprises app @g fne planmts or to
t he | ocusnctidedeahd aivvhlenttiansitien fretahidnatsucnasdaé b Zaf nGot' oF¢*haNipT aslent

i nvention.s'J,ocus' . nmeans the area.i.n ich,.the plants are grow,ng or
w1 or ol TRSHRei e i idh BlfoRn plei ik BRo AT

i nhi bi ti g&peRd a;?']ﬁn 186 @itinb c¥hp&ithd26 66 BRd1AE@ SThapikyieddn the arheilldeadilys or
to the | ocus thereof herbicide formul atjion accordi n% t0 the present
i nvent i oRE abip o detsrarng (b 2pprepriate mstad on fgr useiting gperitic G COBIPARESy e

cont b9l QfintRWRRIEL R AR tid) TRE BATVMISh&aIGbAPSRe BivalRhiBétaLidRé, Ul
plants are grow ng or wll, grow which ) ] .
particularly Cu*", Zn**, Co™*, with Cu”" being especially preferred. The particle size

of the HPPD inhibitor can also be reduced by milling if required.

The encapsulated herbicide can be a chloroacetamide herbicide or an

isoxazoline herbicide. For the avoidance of doubt it should be understood that both a

25  chloroacetamide and an isoxazoline may be present in the present invention — and that
the herbicide may be present as an agrochemially acceptable salt. In a preferred
embodiment the encapsulated herbicide is a chloroacetamide. Numerous isoxazoline
herbicides are known in the art. In a preferred embodiment the isoxazoline herbicide
is selected from the group consisting of 4-[5,5-dimethyl-4,5-dihydro-isoxazole-3-

30  sulfonyl]-difluoro-methyl]-2,5-dimethyl-2H-{1,2,3]triazole, 4-[5,5-dimethyl-4,5-
dihydro-isoxazole-3-sulfonyi]-difluoro-methyl}-2-methyl-5-triftuoromethyl-2H-
[1,2,3]triazole, 4-[5,5-dimethyl-4,5-dihydro-isoxazole-3-sulfonyl]-difluoro-methyl]-2-



conprises applying to the area an herbicide fornulation according to

t he present 30i nvention. 21 The rates of application of
conpounds ¥8HPYAEF i n the herbicide formul ation vary GGHPRVGORET?
limts and depend on the nature of the soil, the nmethod of

application (pre- or post-energence; 16eed dr essing; application to
the seed furrow, no tillage application etc.), the crop plant, the

grass or ¥geds. trﬁldamwmrz@i{l Q@u]tnﬁﬂﬁe BHEVLHTI-[drQudrbhbtibk ) m@ﬂh@ll-BJ ons,
and ot her factors governed b he met hod of application, time of

appl i cati Gﬁﬂ%ﬂi@nﬁﬂ’iéﬂﬂﬁ‘@@ﬂo&ﬁdﬂlfnﬂhﬂ]-SUIfPﬁél]14 ﬂlﬁlﬁ‘é‘PTS@ﬁTth heral |y
made by s )?%ébl@g the conposition, typically by tractor nounted
sprayer for Targe areas, but ot her nmet hods such as dusting (for
powders), dri ;i\Imnerdusadﬂdsromtmaﬂesh)erlmidasmﬂknd@hl@eﬁllIaﬂpﬂ’rafw@lfr, sheahi ch

Such o cateRRBT ey Ret Boah B ERraas ehetBh Asbftoed T apo.

nai ze, r'&ﬂachﬁﬁ}’d)ﬁ@tﬁ%mhl@r@ﬂﬁzietm%lﬁﬂﬁta%hl@ﬂdr @aPkxchlor, S-metclaohlon! ant s
can also include trees, such as fruit trees,_pal n% @n@@i coconut
us

trees or Iﬁt‘%ﬁmiﬂsP%etﬂa&hWé@r@li’éW%@dgtP%fp’é@ﬂmfFéﬁﬂr theryit plants
and veget t heefaRfbcRibs Aldchek,udi ng

t hose cro"'E)Hgtjjr‘8 etaﬁrﬁﬁea%agitgﬁfrﬁg%g%gﬁdﬂ ?%ﬁ {esrﬁa%tg %o ﬁer |ca| des or

cl asses omekbrhibcimdebmewlaghlonlMost pEEerredHPSPSolafib®. , ACCase and

e L b AT AP At BASEALAGSE POfEDERL
i m dazol Idimilﬁﬁentés @hcapsiarelmnd prdwderdmsumtnooapahlersnsmmdm mfthba@@dumg IS

been r endUPEH EDGPEAPABIeAd REFBT APE BYPTORRETTLe B UERBB AT o Wt Abas

i ncl ude &nghlngldy@&@mer ARElydted Mad et Lsdi S et bzﬂﬁer'Ehﬂg@blyei‘:daes
comerci al | g avai | abl e under the_ trade nanes RoundupReady(r)
1

Li ber t yLi Yifleis apapauneiricy] mpandmage fomedsthraiigh dn iR RAVAGEAHRER "I"@%er ed
tol erpgnt tﬁ@ b &Q&ﬁﬁhﬁ 1ok V\%rdlﬂdls‘éftﬂ% bidyfen Apl@RShéfiSidalrar to be

under st oo |ng t hose i ch have Deen rendered resistant to

har nf ul i msreme isynighbnerossclinked by dwerratig ofribe mgmefWBCEWé'ﬁm & aptvedhai ze
(resistant Eur ope ¥ g L0 cotton
bol | Weev.sltﬁ*ete e é‘S‘fB;%Q&{BngOagSI) s’rigtst? ik H‘F’(dq@gﬁl‘ o beetl e).
Exanpl es alorBicetmmidecacadse itt [The Bblyﬂu?e@ wal mevmgsl;mysisalcsfabw a9 welbgngent a

Seeds). The B h | d | | Qb
Baci 11 us TRBREhEIAice PE MeSpPrdr@idednd BERR ol o CotrRus e ™

transgeni eridladidns abl e to synthesi se such toxins, are described in
EP- A- 451 878, EP-A-374 753, WD 93/07278, . WO 95/34656 WD 03/ 052073
and EP- A- 427 34ghodsdangicapsupting F@ﬁ%@ﬂﬁ‘@ldﬁlha%‘é es3p Su%‘rfﬁ?‘?’?f #5 one

or nore geNERpbRAlin GRAS: L ok f@f‘e)! %Sﬁ&hééﬁt‘sﬂz%é's%ﬁ,amﬁ ABJ4 SINNESS
one or nore toxins are knockoOut &ggl ze), Yield (i ze) ,

NuCOT| N33B863 2 8tand 640869 I gad iit(n‘s 7vel(l wote) the N@behﬁfrsqnpot at oes),

Nat ur eGar de and Protexctaa Plant crops or seed material thereof can
be both resistant to herbicides and, at the 5 sane tinme, resistant
to isect feedi a@re(f”éxsédemﬂmdlmtmah]sgmnétam&icmﬁbm):apsﬁbs aexpgpiceq irsthed

can have {fie ABILLY. Lo Xpreas a0 Lnseeticl dal QR RERL Sy 01T

polyamine is provided in a suitable vessel and stirred at a low speed. Preferred
emulsifers are lignosulfonate salts, especially sodium lignosulfonate, In a separate
vessel the organic phase is prepared — which comprises combining the

30 chloroacetanilide herbicide and an appropriate polyisocyanate. Preferred isocyanates
are blend of toluylene diisocyanate (TDI) and diphenylmethane-4,4’-diisocyanate
(MDI) — wherein the mixture of MDL:TDI is approx 3:1. The organic phase is then



Crops are also to be understood to include those which are obtained
by conventional nethods of breeding or genetic engineering and

contai n so¥@aM98E348Ut put 10traits (e.g. inproved storad@”8¥3%PPWP?{
hi gher nutritional value and inproved flavour). Q her useful
pl ants include turf grass for exanpl? in gol f-courses, |awns, parks
and roadsi des, or grown comrercially ?on sod, and ornanental plants

such as flowers. or. hushes. The cqnpositi ons can _be used to control
unwant ed 5?%@{1%9 YHRE dﬂhﬁ)u@Pa%*géethfseworl%@ew%@? p%gwe)qf thehe

vweeds t0 BEcr6QBEIIE da8 darlFB YroRLatRat N RBPERIYILEFOIAURICARE ¢ &ameleRIA
exanpl e Agrostis, Alopecurus, Avena, Bronus, Cyperus, Digitaria,
Echi nochl paiticle sizg tamge Momoabhut T &9, abReft 2o piefired. ShightshasribdadeSen bpus,
Setaria, S L: I S .S kes, . f e
Abut 1 on, i By R B0 CLEe R IR ARRRE e s SR RS
Nast urd i umjcr&iapsyiéssare Somadbyrppp2eprBteiidatng af thd/aiicintecfar aVipprapriated

Xant hi um Weeds.can ,al so incl.ude pl ich may be considered crop
pl ant's bu?mﬁﬁq}@waﬁy’é“eﬁ?’?ﬁ/ﬁi‘ﬁﬁn ngstggg-r}?gﬁ%&pa%ﬁ?telgégw&w I “or
whi ch gr osiffi¢eOMsEOAE b Bffre@Med thaf B8 YARioRIFAURYSnBsARY kR oBfmisation

different crop ('volunteers'). Such volunteeis or escapes may be
t ol erant fcEpe@hEaihoulhhecelepisr 59 a3 igducreass thepahnes STqsk anﬁng imordenNBki ng

t he chl or ] j . ' S
br epar ed. Pp A RaRERDULF IS RERSkaRlde g uiR RRHEURe SALAREES
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It should be appreciated that the use of high electrolyte concentration
minimises the decomposition of the HPPD inhibitor in the in aqueous phase. Also,
the high electrolyte environment helps keep the chloroacetamide from partitioning
into the water phase and thus prevents the HPPD inhibitor from decomposing as a

30 result of it migrating into the chloroacetamide phase.
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Mesot ri onge fhak YRIREE Withonbidhr R 9&’&19&{&&1 Edii6ides kit MR #Ghere50C
3DAYS 2.11% 3.26% 1. 77% 11. 30% 1WEEK 2. 32% 5. 91% 2. 93% 20. 39%
2WEEKS 5. aigiional diedgicides. In a preferred embodiment the one or more additional

herbicides is selected from the group consisting of bentazon, metribuzin, bromoxynil,
5 aftrazine and terbuthylazine. Furthermore, the pesticides comprised in the formulation
of the present invention may also be used in combination with one or more safeners. It
is understood that the safener can be included in any one of the phases of the
formulation of the present invention — depending on the physical and chemical nature
of the safener being considered. Accordingly, the formulation may further comprise a

10 safener selected from the group consisting of AD 67 (MON 4660), benoxacor,
cloquintocet-mexyl, cyprosulfamide (CAS RN 221667-31-8), dichlormid,
fenchlorazole-ethyl, fenclorim, fluxofenim, furilazole and the corresponding R isomer,
isoxadifen-ethyl, mefenpyr-diethyl, oxabetrinil, and N-isopropyl-4-(2-methoxy-
benzoylsulfamoyl)-benzamide (CAS RN 221668-34-4). | .

15 The safeners may also be in the form of esters or salts, as mentioned e.g. in
The Pesticide Manual, 14" Edition (BCPC), 2006. The reference to cloguintocet-
mexyl also applies to a lithium, sodium, potassium, calcium, magnesium, aluminium,
iron, ammonium, quaternary ammonium, sulfonium or phosphonium salt thereof as
disclosed in WO 02/34048, and the reference to fenchlorazole-cthyl also applies to

20  fenchlorazole.

In a preferred embodiment of the pH of the herbicide composition of the
present invention is from about 3 to about 7, more preferably from about to about 4 to
about 5. Accordingly, the herbicide formulation may further comprise a pH adjuster.
The skilled person is well aware of suitable pH adjusters, for example sulphuric acid.

25  However, it is preferred that the pH adjuster is phosphoric acid or especially toluene
sulfonic acid (TSA) as it has been shown that these provide extremely good chemical

stability of the HPPD inhibitor in the formulation.

The herbicide formulation of the present invention may also include one or

more additives to improve the biological performance of the composition, for example

30 by improving wetting, retention or distribution on surfaces; resistance to rain on
treated surfaces; or uptake or mobility of a compound. Such additives include surface

active agents (SFAs), spray additives based on oils, for example certain mineral oils or
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natural plant oils (such as soy bean and rape seed oil), and blends of these with other
bio-enhancing adjuvants.

In the herbicide formulation concentrate of the present invention if is preferred
that SFAs are present at less than 1% - as greater concentrations can lead to physical

5  instability of the concentrate formulation.

Weiting agents, dispersing agenis and emulsifying agents may be SFAs of the

cationic, anionic, amphoteric or non-ionic type.

Suitable SFAs of the cationic type include quaternary ammonium compounds

(for example cetyltrimethyl ammonium bromide), imidazolines and amine salts.

10 Suitable anionic SFAs include alkali metals salts of fatty acids, salts of
aliphatic monoesters of sulphuric acid (for example sodium lauryl sulphate), salts of
sulphonated aromatic compounds (for example sodium dodecylbenzenesulphonate,
calcium dodecyibenzenesulphonate, butylnaphthalene sulphonate and mixtures of
sodium di-isopropyl- and tri-isopropyl-naphthalene sﬁlphonates), ether sulphates,

15  alcohol ether sulphates (for example sodium laureth-3-sulphate), ether carboxylates
(for example sodium laureth-3-carboxylate), phosphate esters (products from the
reaction beiween one or more fatty alcohols and phosphoric acid (predominately
mono-esters) or phosphorus pentoxide (predominately di-esters), for example the
reaction between lauryl alcohol and tetraphosphoric acid; additionally these products

20 may be ethoxylated), sulphosuccinamates, paraffin or olefine sulphonates, taurates

and lignosulphonates.

Suitable SFAs of the amphoteric type include betaines, propionates and

glycinates.

Suitable SFAs of the non-ionic type include condensation products of alkylene

25  oxides, such as ethylene oxide, propylene oxide, butylene oxide or mixtures thereof,
with fatty alcohols (such as oleyl alcohol or cetyl alcohol) or with alkylphenols (such

as octylphenol, nonylphenol or octyleresol); partial esters derived from long chain

fatty acids or hexitol anhydrides; condensation products of said partial esters with
ethylene oxide; block polymers (comprising ethylene oxide and propylene oxide);

30  alkanolamides; simple esters (for example fatty acid polyethylene glycol esters);

amine oxides (for example lauryl dimethyl amine oxide); and lecithins.
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Suitable suspending agents include hydrophilic colloids (such as
polysaccharides, polyvinylpyrrolidone or sodium cairboxymethylcellulose) and

swelling clays (such as bentonite or attapulgite).

The présent invention further provides a process for the preparation of a
5  herbicide formulation concentrate of the invention, said process comprising the steps
of: _
(a) separately preparing an (i) HPPD inhibitor mill base, (ii) a chloroacetamide
or an isoxazoline herbicide capsule suspension and (iii) a glyphosate and/or
glufosinate soluble concentrate
10 (b) combining components (1}, (ii) and (iii) above whilst mixing;
(c) adding a structiring agent whilst still mixing; and

(d) optionally adjusting the pH to from about 3 to about 7.

Before use, the concentrate formulation of the present invention is suitably

15  first diluted, preferably with water, by between 2 and 500 times.

The herbicide formulation of the present invention can thus be used to control
plants. “Control’ means kill, reduce or retard growth or prevent or reduce germination.
Generally the plants to be controlled are unwanted plants (weeds).

20 - The mvention also relates to a method of controlling plants which comprises
applying to the plants or to the locus thereof an herbicide formulation according to the
present invention.

‘Locus’ means the area in which the plants are growing or will grow.

The invention also relates to a method of inhibiting plant growth which

25  comprises applying to the plants or to the locus thereof herbicide formulation
according to the present invention.

The invention also relates to a method for the selective control of unwanted
plants in areas where crops or other useful plants are growing or will grow which
comprises applying to the area an herbicide formulation according to the present

30 invention.
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The rates of application of compounds contained in the herbicide formulation
vary within wide limits and depend on the nature of the soil, the method of application
(pre- or post-emergence; sced dressing; application to the seed furrow; no tillage
application etc.), the crop plant, the grass or weed to be controlled, the prevailing

5  climatic conditions, and other factors governed by the method of application, the time
of application and the target crop.

The application is generally made by spraying the composition, typically by
tractor mounted sprayer for large areas, but other methods such as dusting (for
powders), drip or drench can also be used.

10 Useful plants in which the composition according to the invention can be used
include crops such as cereals, for example barley and wheat, cotton, oilseed rape,
maize, rice, soybeans, sugar beet and sugar cane. )

Crop plants can also include trees, such as fruit trees, palm trees, coconut trees
or other nuts, vines such as grapes, fruit bushes, fruit plants and vegetables.

15 Crops are to be understood as also including those crops which have been
rendered tolerant to herbicides or classes of herbicides (e.g. ALS-, GS-, EPSPS-,
PPQ-, ACCase and HPPD-inhibitors) by conventional methods of breeding or by
genetic engineering. An example of a crop that has been rendered tolerant to
.imidazolinones, e.g. imazamox, by conventional rﬁethocls of breeding is Clearfield®

20 summer rape (canola). Examples of crops that have been rendered tolerant to
herbicides by genetic engineering methods include e.g. glyphosate- and glufosinate-
resistant maize varieties commercially available under the ftrade names
RoundupReady® and LibertyLink®. Especially preferred is maize which has been
rendered tolerant to glyphosate and or glufosinate.

25 Crops are also to be understood as being those which have been rendered
resistant to harmful insects by genetic engineering methods, for example Bt maize
(resistant to European com borer), Bt cotton (resistant to cotton boll weevil) and also
Bt potatoes (resistant to Colorado beetle). Examples of Bt maize are the Bt 176 maize
hybrids of NK® (Syngenta Seeds). The Bt toxin is a protein that is formed naturally

30 by Bacillus thuringiensis soil bacteria. Examples of toxins, or transgenic plants able to
synthesise such toxins, are described in EP-A-451 878, EP-A-374 753, WO 93/07278,
WO 95/34656, WO 03/052073 and EP-A-427 529. Examples of transgenic plants
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comprising one or more genes that code for an insecticidal resistance and express one
or more toxins are KnockOut® (maize), Yield Gard® (maize), NuCOTIN33B®
(cotton), Bollgard® (cotton), NewLeaf® (potatoes), NatureGard® and Protexcta®.
Plant crops or seed material thereof can be both resistant to herbicides and, at the
5  same time, resistant to insect feeding ("stacked" transgenic events). For example, seed
can have the ability to express an insecticidal Cry3 protein while at the same time
being tolerant to glyphosate.
Crops are also to be understood to include those which are obtained by
conventional methods of breeding or genetic engineering and contain so-called output
10 traits (e.g. improved storage stability, higher nutritional value and improved flavour).
Other useful plants include turf grass for example in golf-courses, lawns, parks
and roadsides, or grown commercially for sod, and ornamental plants such as flowers
or bushes,
The compositions can be used to control unwanted plants including grasses
15 (collectively, ‘weeds”). The weeds to be controlled may be both monocotyledonous
species, for example Agrostis, Alopecurus, Avena, Bromus, Cyperus, Digitaria,
Echinochloa, Lolium, Monochoria, Rottboellia, Sagittaria, Scirpus, Setaria, Sida and
Sorghum, and dicotyledonous species, for example Abutilon, Amaranthus,
Chenopodium, Chrysanthemum, Galium, Ipomoea, Nasturtium, Sinapis, Solanum,
20  Stellaria, Veronica, Viola and Xanthium. Weeds can also include plants which may be
considered crop plants but which are growing outside a crop area (‘escapes’), or
which grow from seed left over from a previous planting of a different crop

(‘volunteers’). Such volunteers or escapes may be tolerant to certain other herbicides.

25 Examples
Example 1 — Making the chloroacetamide Capsule Suspension(CS).

An aqueous solution was prepared, comprising 2.1 grams Toximul 3465F and 7.8
grams of Reax 105M with 332.6 grams of water.

30  In aseparate vessel 445.5 grams of S-metolachlor (chloroacetamide) is combined with
26.5 grams of Rubinate M and 8.8 grams of Luprinate T80 and blended together

uniformly.
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The latter organic solution is then added to the aqueous solution and an emulsion is
formed by the use of a high shear stirrer. The dispersed organic phase dispersed info
droplets that range from 3 to 40 microns in size. This emulsion is then heated to 70°C
and held for 4 hours to allow for the formation of microcapsules. Following the

5  completion of reaction the solution is then cooled to room temperature and under high
shear agitation 1 gram of Kelzan § is added and stirred for 20 minutes. Then 0.7

grams of Proxel GXL is added to finish the formylation.

Example 2 - Making the mesofrione millbase.

10
An aqueous solution was prepared with 64.6 grams of Morwet D-425 and 137 grams
of water. To this was added 298.3 grams of mesotrione and the resulting solution was

then milled in an attritor media mill to a fine particle size.

15 - Example 3 -~ Making the structuring system
The suspension system is prepared by shearing 2 grams of Rhodopol 23 in 96 grams

of water. After shearing 2 grams of Proxel GXL are added as a bactericide.

Example 4 - Making the final formulation.
20
The final formulation is prepared by 134.4 grams of the S-metolachlor CS with 22.9
grams of water and under agitation adding 15.2 grams of the mesotrione millbase.
This is followed by the addition of 152.7 grams of the Potassium Glyphosate
concentrate and then 17.5 gramé of the Rhodopol 23 pregel of the previous example.
25  The final pH is then adjusted with 7.4 grams of toluene suifonic acid to a pH of about
42

Example 5 -- Comparative HPPD stability data - (Toluene sulfonic acid (TSA) v.
phosphoric acid and gluconic acid) .

30  The following table demonstrates the difference in stability of the mesotrione when
acidified by various acids. This data demonstrates the advantage of using TSA in the

formulation of the present invention versus other acids.
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Percentage Decomposition of Mesotrione
Toluenesulfonic Gluconic Phosphoric
acid acid acid No acid
50C 3DAYS 2.11% 2.26% 1.77% | 11.30%
TWEEK 2.32% 5.91% 2.93% | 20.39%
2WEEKS 5.94% 11.61% 7.00% | 35.25%
SWEEKS 9.69% 17.40% 10.85% | 46.31%
TMONTH 13.91% 26.24% 16.79% | 53.82%
2MONTHS 28.00% 54.80% 36.38% | 77.94%
3MONTHS 44.55% 73.08% 58.11% | 88.38%
45C 1WEEK 1.64% 1.75% 1.87% | 11.97%
2WEEKS 3.06% 4.91% 243% | 19.71%
3WEEKS 4.12% 6.77% 3.13% | 2571%
TMONTH 5.85% 10.22% 7.12% | 32.01%
2MONTHS 11.08% 23.39% 14.59% | 49.76%
3MONTHS 18.29% 35.81% 23.48% | 62.57%
38C TWEEK 0.75% 1.59% 1.30% 4.63%
2WEEKS 0.78% 1.77% 1.09% |  9.97%
SWEEKS 1.74% 3.00% 1.40% | 13.05%
TMONTH 2.81% 4.30% 3.48% | 17.27%
2MONTHS 4.00% 7.42% 5.08% | 25.52%
3MONTHS 2.14% 11.23% 7.65% | 31.02%
-i8C BMONTHS 0.05% -0.18% 0.94% 1.07%

Example 6 — Experiments were conducted to look at the stability of mesotrione in

chloroacetamides. The following graphs demonstrate the lack of stability that that the

formulation of the present invention overcomes (ZA1296 = mesotrione, S-MOC = §-

metolachlor).
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Decomposition of ZA1296 Sluiry in the Presence of S-MOC
20 \ —
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cornpenent (4) is glyphosate a. A Cbsess. kr Ifle-prepar8tidth of *.)
fiertifoido fOMuletin accordirig: to glair:011 said process
opnprisfrig the step of; (a) Separately preptiha

an(l YEIP.POrchibitor mll base;.Chigroacetarnide 60 arr

i SONazorinelie6ici4 capSule Strsp. ensi en andgl yphosat eandl O

ol ot esi nt e okatiigiietdnpaiids Al Pls QW tAd 09 stnnar i ent sabove
"Whil st m Ni n@H p).. addi ng. xar‘ifﬁgrﬁ&%@%% W’s"’%q#%%n%%%ﬁh%gm‘ﬁﬁ?‘%@?33-‘%
the pl4 Id from SEHT7 . 10, A proCeSs fat the Conttol of unwpnted
veaet htion, Said process conprising the 4pplioatbri O a
hel ti di géat lyieffective amount ot 4 herQ cidethrrhul ationebcordirig to
anyone ot t he fridiig iemslaivaiasotdig ttddaém 1/ ﬁuﬁmmhe@gvc%mﬂmg (b)is
vegetation' . plddssiADL 44, . dinat.0l101i erel nthe 1.0C ur T
co?rpri ses: a &A%Spﬁ?tﬁ?%ﬁ%g %%F%ﬁf@ggstd%i"g?tal%ﬁ%?B%ﬁ%orﬂﬁ‘?'?ﬁ‘@i(@és glyphosate:
fbrtnulation !;)fAairri 1. 12.. A process according to claim
1.1, whergin the.applkcation-of the hettiogigdally effective anount of
aher bi o de. f %?‘ﬁﬁ"t%g?’iat‘%?g’ieiﬁ%"%ﬁ?ﬂ@é‘&fﬁ&ﬁﬂf WeiedyEniztion acrording kodlelns2, said
accordi ng topo@mssﬂe?mpﬂslﬁrmhavs\;]ém@rop FI ant ||s selject ed from the
roup, consi gii. . parley,. wheat, cotton, oilseed rape, maize,

? i ce p soyabe aﬁé)ss%g’gg 3-%_@33{?%%@@ Wy gﬁﬁf"é’ 5%'1‘@}1 lgﬁi? tnfiress &5 i) gmdaa@amMe. oF ai.
cl ai m 13, - whisoézoficherbieRiontspatiel fush@fdlorbid AP Brosete-andior glufosinzre

sojuble concentrats; |

(£) combinitig. sraporients (1), (7 and () abeve whilst mixing;

(¢} adding xanthian gum whilst still mixing: and

{d) adjusting the pH tofrom 3 1o 7.

0. Aprosess for the contiol of unwanted vegetation, said process comprising the
application of a hefbicidally effective armotint of 3 Hérbicide forrmufation aceordirig fo
any ore 6f the previcus-claims o thelgcugofthe unwanted vegstation.

. Aprosess accarding fo elaim 10, whereinthie locus further-comprises.a drop plant
which is tolerant ta fhe herbicide farmiutation, of elaim 1.

12 Aprécess deeording to claire 11, whersin the-application of the Hetbicidally effective
amdurit-of aheibicide formiulation 15 applied post-smergerice.



13.

4.
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A progess acoording tol ofain 12, Wherein the crop plantisselected fomthe group:
consisting of batley, whest,oton, oflsesd tape, maize, 1ies, soyhear; sugar beetand
stigar cang.

A process actording foelalm: 13, whereln the oiop plantis oy of sovbean,



