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ef fect Qﬁgéaﬁﬁ% bi oactivity of the pesticides (herbicides, insecti-ctdes,
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damage aRepts %IEEQRQS?t'QWe‘PﬁmPﬁ'BQ&O@QB’Wﬁe up the | argest proporiseH of
pesticides, followed by insecticides and fungicides. The nost inportant
her bi ci des are chem cal substances which act on the transport system of
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devel opedestray thes. Harbigidas/male Lip the la@esspmwrhlwdd pestinides, folfovead By and
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concentration o yphosate can be reduced w thout reducing the bi oactivity
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i mprovi ngﬁt he b| oactivity of pesticides are only successful toalimted
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envi r onnefdes 10 thednostheaqueqlisspestisidesfoimulations. Bh%@'t‘?fﬂreaqql@%ﬁ%ﬁaé’ffectl ve
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al kal i ntbedéafsiatd thegpiemini um sal t, al kyl am ne salt, aI Kyl sul foni um saI t

al kyl phosphoni um sal t, sul fonyl am ne salt or am noguani di ne salt or el se as
free acid in aqueous fornmul ations, or else in solid form W|t

agents to | eaves and grasses, where it acts upon the transpor ,””W%WHMWM”
the plants 30 and destroys them 3 Surprisingly, it has been

the pesticidal action of crop protection agents is significantly f#¥#oved
by the addition of copolyners obtainable by copolynerization of glycerol,
d| car boxyl i c aC| ds) and monocar boxyl | c aC| d(s) The cr ossl i nk| ng of the
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exhibit a markedly higher effectiveness than uncrosslinked pol yglycerols.
The effectiveness can be influenced in targeted manner via the degree of
crosslinking. The crosslinking al so advant ageously effects increased
electrolyte stability of the 10 agents. Mreover, the viscosity of the
agents \V; des
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(Cl-40)-al kyl ene bridge, preferably (Cl-C10)-al kyl ene,
prefer amlgntsoﬁctmad\eanmwetheana@eqmecszed;mtwdtétrmyemmns dge, preferably
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(C2- C6) - al kenyl ; enyl ; benzyl; hal ogen; - -C6) - al koxy; -CHO or

- CO( ( Ic:1 Myarame;slqr dwatlves tmmfaaq aqyemcwbldalmer@pnbranched 10 )
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mal oni ¢ redudingthe bigrativitg ifdvatgl-sblablecioagtchaimdikyldimatiythmipierdlides aﬁdd
suberic acj d, narlc acid, maleic acid, 15 phthalic acid, isophthalic acid

and/ or tWalepsPible gualernarympmoning halides @f%?ﬁ@%ﬂ i the-lesylationaci ds b) are
pht hal i ery
par P ?’cuﬁé??yyﬁ%g Ié'? gﬁ%ﬁ%ﬁ%ﬁ%é% %Q@ngﬁ%ﬁg H%L%ﬁrgﬁﬁ%ggcrﬁ%q%r eferred
nonocar tanqtémarﬁetmxam)mesastddys\mnthere Rl is (Cr7-C22)-al kyl or (C7-C22)
al kenyl . The nonocarboxylic acids c) are essential to the invention, as
they inpart water-repellency to the copolyners. 25 Particularly preferred
nmonocar b, t

m xt ur esRl%( ta!rhgo sucﬁéscﬁb@ ﬁétg‘?ggrrgﬁr iﬁﬁ%ﬁgg@%{ é?ﬁ:(?%tlt,ﬁv? E)Ygé‘%ti(‘iﬁde é)% auric
aci d, t rordyésuncﬂssﬂddoca,hmmd sxient. a'BlejobjpehWaslélumeﬁJre tacdedelqpahonejl c acid,

ric acid stear nadecagnoi.c acj.d, ar eheni c
nor &' | Fordhedsiidhs B ormifions St SESHERES. Bareticuiaf SERGbiide Sl PoT ac 1y
acid. phosphonomethylglycine (glyphosate) class of substance wnth |mproved

effectiveness which are at the same time cost-effective, easy to handle and well
tolerated by humans and the environment. Glyphosate, being an environmentally
very well tolerated and at the same time highly effective herbicide which can be used
25 widely, is used in agriculture in large amounts. It is preferably applied as
water-soluble salt, for example as alkali metal salt, ammonium salt, alkylamine salt,
alkylsulfonium salt, alkylphosphonium salt, sulfonylamine salt or aminoguanidine salt
or else as free acid in aqueous formulations, or else in solid form, with wetting
agents to leaves and grasses, where it acts upon the transport system of the plants

30 and destroys them.



5 Partjcularly preferred nonocarboxylic acids c) are coconut acid and
tallow fatty acid, coconut acid is very,particularly preferred.

Particul arly advant ageous copol yners ar% t hose obt ai nabl e by

copol yneri zation of 5 glycerol, phthalic acid and coconut acid. Preferably,

or i gi nat T A5 PO Raiase g oy e edBid acion BF 6HP bioBortbli ddeninis

or i gi natsiguifiCamntiy icyprpoec by the addiliod. dopoBdiersyobigingble I9f copdluderratioruni t s
ori gi nat if% frog1 10 co)g@onen c). ., The copol ymers particularly preferably
conpr i sePfHHYGe50h Gizarhoxic acia(s} are MRNAGAEPOXYAE BSIAES). gi nat i ng” f r om conponent
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cogol ;?rg‘?’&%gﬁ fﬁ%féeab@ggm?&e%éaﬁf% NGroggl GS@MYRAOFB@F of from 400
to 1000 1 gffedih rﬁsé%hqféma%érye e RAEBIALARERNYE LB 1 MeaRedlBy - The

Vi scosity o 100% pure copo asured at using a rotary

vi sconet@osslinking.ef erably from 1000 nPas to 35000 nPas, particularly
prefera 25 from 1500 nPas .t o 35000 _nPas, especiall referably from 1500
to 10008‘L '?4?382953(}@?'996 A ANERgSO %F@?%ﬁl'@crﬁﬁgﬁ‘ﬁ f&s@%ﬁﬁe%%wﬁw the 1j gher
Vi se@si tagnts MoRver the vidtdsit bﬂﬂferamldan%ééettﬁgtmlaé@@é%s- The

copol ymers are advantageously handled as 75 to 90% strength by wei ght
aqueous &oBslinking. 30 The copol yners are obtainabl e by copol ynerization of
a) glycerol b) at |east one dicarboxylic acid and 6 c) at |east one
nmonocar boxylic acid according to formula (1). The copol ynerization is

pr ef er abtiye friehtinl pRoliiddy pésticidé prapiriticrid ébrprising llesRiope cepoRRENt a) to
gi ve pol ygl ycerol and then copol ynerizing the pol yglycerol and a 5 m xture
of di car(b%ﬁsﬂablﬁ by: rapelymesizatien Bf and nonocar boxylic acid conponent c). In
anot1t5er L@{;@%%Fd variant, the glycerol conponent a) is firstly polynerized
to gi ve% gl'ycerol, then the dicarboxylic acid conponent b) is

copol ynes) atddastruhe diearboxglicrasideardoxyl i ¢ acid conponent c¢) is
copolynerized. 10 In a |ikew se preferred variant, the glycerol conponent
a) is fi9atlsasianepenoerrboxyls add 3eroting i rmudhéh t he nonocar boxyl i ¢
acid conmponent c) is copolynerized and then the dicarboxylic acid conponent
b) is copolynerized. 15 However, the copolynerizationis not l[imted to the
above variants. For exanple, vaRl-©@@@Hin whi chl{l)some of the glycerol a) is
pol )éréeri zed to oligoners

where R’ is (Cs-Cag)-alkyl; (C7—Cas)-alkenyl; phenyl or naphthyl.
The alkyl or alkenyl radicals R’ may be linear or branched. The phenyl or naphthyl
radicals may be substituted, preferred substituents being (C4-Cg)-alkyl, (C1-Cé)-

25  alkenyl, (C4-Ce)-alkoxy, -CHO, —CO((C+-Cs)-alkyl) or halogen.

Preferred dicarboxylic acids b) are oxalic acid; dicarboxylic acids according to
formula (l1)

30 HOOC-R?*COOH ()

and/or dicarboxylic acids according to formula (ll1),



and then the dicarboxylic acid conponent b)) the nonocarboxylic acid
conponent c¢) and the remaining glycerol,a) copolynerized may al so be
advant ageous. 20 Advant ageous enbodi nments of the copol ynerization are
descri bed by way of exanple below. A) Polynerization of the glycerol to

ol i gogl ycerol s or polyglycerolk The polynerization of the glycerol to

ol i gogl ycerol s or polyglycero an take place 25 as standard in a stirred
apparatus with water separatorfat™~340 to 270C and with nitrogen

i ntroduction. The catal yst usey 08O engt h(lBbdi um hydr oxi de sol uti on
in a concentration range from 0# 0 0.4% by weight. After 5 to 20 hours,
dependi ng on the desired degr eeQ@H pol yneri zation, the polynerization is
ended. A sanple is taken and the OH nunber is determ ned. The average nol ar
mass of where30 ol i gogl ycerols or polyglycerols can be calculated fromthe

ol Vol v k2 158 (EMRRAIERS BRdad! piardrePRieh Gk aldE, PoRtamher bl wat er
separ at ofc YCHalk{18nd) 64 Fgg;%@%mﬁe@sriaé@,garefma@t(@mgg%é@ A de) the

desired m)l_ar rati o and with stirring, for hour 0 to 240C.
The &ci dpartiobarly prefenably iGatralkenylenedrst is less than 1 ng of KOH g. 5 C

ot s aneRiR one Bu oS et RN HAE s Rbalk e tizotly (GREab e o
i s mi xedparictiafly préfepsbly (e -ezb-tawgl;gcmzeﬂ Reﬁ&@bf&ér_dw wgm&)%lkéw,ar at or

! al
wi th the dicarboxylic acid in esired nmolar ratio 'and heated, wth 10

stirri ngphemyl; Benwylihalegen ol Oro(Qube-alkesy: 60 or nEQifCdGer-alkyl) Relr and
h . i kdyis th dded d terified f 5
onogen;)fégway%qlag?&ﬁgmgé%'{ Brr%?j\%hgd' S en added and esterifie or

hours a € acrd numper “of the end-product is less than 1 ng of
KOH1® DForrallgqllyalsbahcluges Hrmédimcﬂaﬂ?ﬂawiw, isuen ag| for exaenpi® e dppiyl i c
acid and then 15 copol yneri zed (crosslinked) with the dicarboxylic acid:
The pol y@)‘F'Q%-erol is mxed in the nolten state in a stirred container with
wat er separator with the nonocarboxylic acid in the desired nolar ratio and
heated, with stirring, for 5 hours at 200 to 240C. The resulting product
has an apadicalarygreferfedicafbokiit gcids iy ate oxaliwagid| matenid acitl, shecinizdded i n
t he desire_g mol af ratio . and 20 esterifjed for 2 hours at 200 t? 240C. The
aci d nun®ef: GHaNeAURAHPISARY. RiTefie 86id, BYREAC AgidofurResis gCidTmaleis F6id mer s
are it i ad] ol Ji o b lat4 ons for inproving the

bi oa@tji vi?{?bgg?éﬁgf Ls:éplﬁ eaZ',C #hd;§§§4ogrﬂ§ghﬁ¥%dléques acari ci des,
bactericides, 25 nolluscicides, nematicides and rodenticides. The

copol ynmers _ar referably. used i.n herbicide fornul ati.ons., The herbici des
ieed ar o artehErT iRl dica Rt ol i) dra oot asi Sl arg Aot o
pr ef er abjgyeshtuaiwaaHe (N-phosphononet hyl gl yci ne) and salts and/or
derivatives thereof, glufosinate, acifluorfen, asulam benazolin,

bent azone, bil anafos, bromacil, bronmoxynil, chloranben, clopyralid, 2,4-D,
2, 4-10B, | n,. .8 dicanba, .dichlorpron,..diclofep, endothall, fenac,
fen(@gprg&aﬁ)gaﬁ‘ﬁp@ﬁly qrr%%ggqo} %'%?Fbﬂ"éi@r‘?é‘?@rba?& phmgc?é’fd}cof en, fonesafen,

f osam ne, gl ufosinate, hal oxyfop, imzapic, inazanmethabenz, inmzanox,

i mazapyr, imazaquin, inmazethap | oxynil, MCP.

. r, A, MCPB, mecoprop
met hyl ar E@feﬁea@wmmxwﬁacﬁwargit pep wihere ' i (GrGez)-atkd or £6r-Skalp,
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gl uf osi neateraspélencyebdlihié gopolynereci d/ MSMA. 10 Very particularly preferred
her bi ci des are gl yphosate (N phosphononet hyl gl ycine), glyphosate salts
and/ gl yphosat e derivati ves.

Particularly preferred monocarboxylic acids ¢) are saturated or unsaturated fatty

acids or mixtures thereof, such as, for example, coconut acid, oleic acid, lauric acid,

tridecanoic acid, myristic acid, pentadecanoic acid, palmitic acid, margaric acid,

stearic acid, nonadecanoic acid, arachidic acid, behenic acid, linoleic acid, linolenic
30 acid, palmitic acid and tallow fatty acid.



‘Particularly suitable water-soluble salts are the alkali netal salts,
ammoni um sal ts, al kylam ne salts, alkylsulfoniumsalts, alkyl phosphoni um
salts, sulfonylam ne salts 15 and/or aninoguani dine salts. The pesticide
preparations according to the invention can conprise the copolyners in

SRR B ERoc RN ¥) BRI ER s M BB .,
by wei ghtacoputéeitdadivgnOpdrfictilarliyPréfernsell ght , of pesticide and 0.01 % by

wei ght to 10% by weight, preferably 0.1 % by wei ght to 2% by wei ght,
particularly preferably 0.2% by weight to 1 % by wei ght, of copolyners. The

wei ght  r@g b |Gl i ; ‘ <10 and
500° 1, paptruRftyFRhanERohs cOpBRIS i thdse GRARILE By Pop VIR b

whi cb arglyeikrbl)iphthalici amid Bnd eeeonatnacidnpri se t he pesticide in amounts of
from5 to 60% by wei ght, preferably 20 to 40% by wei ght, and the copol yners
in anobunts of from3 to 50% by weight. The weight ratio of copolyners to

pesti Ci degféraphietife BHSSIGHRR &om}meqrg.glto'éggw'égly g«gﬂ%%& 8trGERPAMINks 10 ggd_

1:2. Alternatively, the fornulations accordin e invention can

pr epar edriginatisig lodocdropenery a)ohddos30% dlyl weight obstheatsrabuniys ariginatieg, whi ch

are dissolved in wa I t . Soli.d _preparatians can conprise the
pest i ¢ deeTpommRnars B eRp 08 10 8ot By wier SRR IEN g ToB 750 by
wei gt , cﬂﬁﬁﬁéﬁéﬂt%{)] y preferably 60 to 70% by wei ght 9 and the copol yners
in amounts of from5 to 50% by weight, preferably 10 to 30% by wei ght. The
pestici de preparations can, noreover, conprise the customary thickeners, 5

anti gel | j - e ts | v, S i sSpersant enmul sifiers,
or eser val 1o GaPophRrs BRHIsH A HRBEIEY BrmdReiT s aak BV iR o strictira

di si nt egyretat sriginatingefrdmnebragendrit-a), T ite REE b weigtibf Suchealssits Gigina@iy han
gum and/ or cellul ose, for exanple 10 carboxy-, nethyl-, ethyl- or

propy! cromicesponan by apdshiogd %rﬁ)b\yelghbﬁ§8%u@tﬂéalam|lt§ oFigifRatingdramol to 5%
by W%ign&xﬁﬁoﬁént eners. Suitable solvents are nonopropyl ene glycol, anim
and mneral 0il's.””Suitabl e di spersants and enul sifiers are noni onic,
anphoteric, cationic and anionic surfactants. 15 Preservatives which may be
used are_organic gpids and their esters, for exanple ascorbic acid,

ascor byl Agantant of foms e J0ae by weight of strugturabmis originatipgpm component
4hyd ' - | | phenate,
1 Sbens) Dur freiciaty AR AfaGus R brodertier SRR CorHERY | LOFTe Fher eot

Sui tabl e antifoans are polysilicones. 20 O her adjuvants which may be used
are .al capol et hoxyl ates, .al kyl | ysacchari de fatt i he, et hoxyl at es,
o B an e aoR TS paanass pustE Rl Ar-o R uimado feerh A8 ety Mo of

al k(en) YKOHsG (déteraiMasidh ifl8ccdid8ntd WithdDIN'6324@) these adj uvants to the

copol ymers 1S preferably in the range 1:10 to 10:1. 25 Suitable binders for
solid formul ati ons are pol yvinyl pyrrolidone, polyvinyl alcohol,

car boxy hyl cel.lul ose,, sygars, for exanmple_ sucro oS0rbitol, or starch
Sii tab eTinvisar o8 BYPBUE: colov R mpasERE PO CaaI Baptedh, ka0l i n,
al um nunyiséneRt Ss préflefablPfion®a080 ¢nPas ERIBEG0 HP S, ParHfilarhsediférably

tripol yphosphate, sodium 30 tetraborate, sodium sulfate) silicates "and

sodidém Heencthd mBasitai9808irsPas cepnasiallysreferablydrass d 500de 180QRpNRasS,
car boxy%fﬁﬁgﬁwéﬁgﬁ%“iﬁg .fYJ)lﬂy‘H@U{oofé(ﬁPHﬁ’as.SOdi um acetate or potassium
e [

acetate, C ona car bonat es,” sesquitar bonat es, ammoni um sul fate
or pot asdigher bigdositles aropossible, biéhindeg hagdiingofthedubstyndee. Teed are

al cohol et hoxyl at es/ propoxyl ates. 5 The pesticide preparations preferably
have a pFPRAYTEERE ddyantagnousiychandled as /sy @r%%)ﬁt'@ngg‘ by weightfasuegUst i ons
accordirgb%ﬁb he invention can be used in accordance with customary

met hods. { dueous concentrates and solid fornulations are diluted with

t he 3@or r espondi ng anount of water prior to application. Preferably, 0.1 to
5 kg, preferably 0.3 to 2.5 , of pesticide are applied per hectare. The
proporti gePeINmers aEs 9%@%3%?% bMFQE’QE’&Pﬁ’FQ@PT oﬁo 3.0 kg/ ha. The anount of
pesticiQ@s?y [ation for spray application is preferably 50 to 1000 I/ ha.
15 The pésticide preparations are preferably not emul sions, but SL (Sol ubl e
Li qui d) pratfdeasttorendicarboR¢li Scigdmtsi on Concentrate) preparations. The
properties of the copolyners or pesticide preparations, such as, for
exanple, 20 solubility in water, electrolyte stability, viscosity and
conpatibility with crop protection agent active ingredients can

advant ageously be very readily set via the degree of crosslinking. For the
degree of crosslinking, the nature and content of the dicarboxylic acid
conponent b) are decisive) the content being of particular inportance. 25
Surprisingly, it has been found that high-concentrati on agueous
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The invention al so provides a nethod of increasing the bioactivity of
pesticides, 5 which involves using the (?esti cides in the formof pesticide
preparations conprising copol yners obtaf nabl e by copol yneri zati on of a)
glycerol b) at |east one dicar boxyl [ c aci d and c) at |east one
rmnocarb j ' met hod i s preferabl
sui t abl e 'é% qﬁteg?“ggggé'@&g' éw ort'rﬂj Q?e and sal tg and/ or Y
derivati ves t hereof . Exanpl es 15 The exarrpl es beI ow denonstrate the
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15 The. effect of the copolymers | to V on the herbicidal action of

gl yphosate is shown in Table 1. 14 Table 1: Effect of the copolyners | -
'V on the herbicidal action of glyphosat®e
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i sophthalic acid and/or 30 ter epht hal i ¢ aci d. 16 4) The pesticide
preparatl on as clained in cla wherein the dicarboxylic acid b) is
pht hal i cPhci dPolyglyperohis flréﬂhépaolaﬁwr@edtveﬂbﬁb\ﬁtman%aragmc anideapdhey
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e’ nonocar acidc) is a fatty acid or

m xt ur esThépoRglycefdl i hﬁxaxemhelmeltm etz M A ctirred containedwith wadt@l m S,
wherein the nmonocarboxylic acid c) is. coconut acid and/or tallow fatty
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than 1 mg of KOH/g.

The copolymers are suitable as adjuvants in pesticide formulations for improving the
bioactivity of herbicides, insecticides, fungicides, acaricides, bactericides,
25 molluscicides, nematicides and rodenticides.

The copolymers are preferably used in herbicide formulations.

The herbicides used are preferably water-soluble herbicides.

30
Suitable herbicides are preferably glyphosate (N-phosphonomethyliglycine) and salts
and/or derivatives thereof, glufosinate, acifluorfen, asulam, benazolin, bentazone,
bilanafos, bromacil, bromoxynil, chloramben, clopyralid, 2,4-D, 2,4-DB, dalapon,



9). The, pesticide preparation as clained in at |least one of clains 1 to 8)
wherein the copolyners conprise 1 to 10% by wei ght of conponent b). 20 10)
-The pesticide preparation as clained irPat |east one of claims 1 to 9,

wherein the copolymers have an OH nunber of from 400 to 1000 ng of KOH g.

10, wheriPaba s RAIGHERS LGBE, 8 dhal FEflab HeBbxe SRR nBRBIGH BB 00 °
nPas, prifreickivhy, flibOglycofehPfimesifen, osaatne) dlivfosireite, rdlbxyfop oimalZapit, t o

10000 nmPas. 12) The pesticide preparation as clainmed in at |east one of

cl ai ns IMazamethapriziimazamoxnNaZzapyedpRAZagEIn, jrmazethapyn, ey}, MRyl ycer ol
conponent i I j 0, C ngd: gl ycerol
and o m M. ipcthras; KA ol a RIS ReBlaiadHicldlah, WibcRIREY 107
conpénenrduizalofops 26N BABNdATdICA. 17 5 10 13) The pesticide preparation as
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30 form as powders, pellets, tablets or granulates, which are dissolved in water prior to

use. Solid preparations can comprise the pesticide in amounts of from 20 to 80% by
weight, preferably 50 to 75% by weight, particularly preferably 60 to 70% by weight
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wetting agents.

Thickeners which may be used are xanthan gum and/or cellulose, for example

10  carboxy-, methyl-, ethyl- or propylcellulose. The finished compositions preferably

comprise 0.01 to 5% by weight of thickeners.

Suitable solvents are monopropylene glycol, animal and mineral oils.

Suitable dispersants and emulsifiers are nonionic, amphoteric, cationic and anionic
surfactants.

15 Preservatives which may be used are organic acids and their esters, for example
ascorbic acid, ascorbyl palmitate, sorbate, benzoic acid, methyl and propyl 4-
hydroxybenzoate, propionates, phenol, for example 2-phenyl phenate, 1,2-
benzisothiazolin-3-one, formaldehyde, sulfurous acid and salts thereof.

Suitable antifoams are polysilicones.

20 Other adjuvants which may be used are alcohol ethoxylates, alkyl polysaccharides,
fatty amine ethoxylates, sorbitan and sorbitol ethoxylate derivatives and derivatives
of alk(en)ylsuccinic anhydride.

The mixing ratio of these adjuvants to the copolymers is preferably in the range 1:10
to 10:1.

25
Suitable binders for solid formulations are polyvinylpyrrolidone, polyvinyl alcohol,
carboxymethylcellulose, sugars, for example sucrose, sorbitol, or starch.

Suitable thinners, absorbers or carriers are carbon black, tallow, kaolin, aluminum
stearate, calcium stearate or magnesium stearate, sodium tripolyphosphate, sodium

30 tetraborate, sodium sulfate, silicates and sodium benzoate.

Suitable disintegrants are cellulose, for example carboxymethylcellulose,

polyvinylpyrrolidone, sodium acetate or potassium acetate, carbonates,
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0.1 to 3.0 kg/ha. The amount of pesticide preparation for spray application is
preferably 50 to 1000 l/ha.
15
The pesticide preparations are preferably not emulsions, but SL (Soluble Liquid)
preparations or SC (Suspension Concentrate) preparations.

The properties of the copolymers or pesticide preparations, such as, for example,

20 solubility in water, electrolyte stability, viscosity and compatibility with crop protection
agent active ingredients can advantageously be very readily set via the degree of
crosslinking. For the degree of crosslinking, the nature and content of the
dicarboxylic acid component b) are decisive, the content being of particular
importance.

25
Surprisingly, it has been found that high-concentration aqueous formulations of
anionic pesticides, in particular glyphosate in salt form, and copolymers are phase
stable. Even in cases of prolonged storage period, no crystallization of the ionic
components is observed.

30 In addition to the high electrolyte stability, the use of the copolymers according to the
invention effects an improvement in the compatibility and the contactability of the
hydrophilic active ingredient with the lipophilic epidermis of the plants.
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' aF310%8thd hverfid®&iso) prolides 4 Hdthdd of intfeasing the bioactivity of pesticides,
5 which involves using the pesticides in the form of pesticide preparations comprising
copolymers obtainable by copolymerization of
a) glycerol
b) at least one dicarboxylic acid and
c) at least one monocarboxylic acid according to formula (l).

10
The method is preferably suitable for herbicides, in particular for glyphosate, and
salts and/or derivatives thereof.
Examples

15
The examples below demonstrate the influence of the copolymers on the bioactivity
of the herbicide glyphosate.
1) Preparation of the copolymers | to V

20

Preparation of polyglycerol where n =9.7:
2000 g of glycerol and 6.0 g of NaOH (50%) were heated to 270°C in a stirred
apparatus with nitrogen introduction and water separator with stirring. After a
reaction time of 9 hours and a discharge of 444 g of water, a sample was taken and
25 the OH number was determined. The OH number determined was 891 mg of
KOH/g. This corresponds to an average degree of condensation n of 9.7 glycerol
units. The degree of condensation can also be determined approximately via the
viscosity or the refractive index of the reaction mixture. For this purpose, it is
necessary to construct a calibration curve beforehand.
30
Preparation of copolymer I:
180.00 g of polyglycerol n = 9.7 (0.243 mol) were added to a stirred container with

N2 introduction and water separator and treated with 24.70 g of coconut fatty acid
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190.00 g of polyglycerol where n = 9.7 (0.256 mol) were introduced into a stirred

container with N introduction and water separator and treated with 26.11 g of

coconut fatty acid (Cg/1s) (0.128 mol) and 4.32 g of phthalic acid (0.026 mol). The

reaction mixture was then heated at 220°C for 7 hours with stirring. The copolymer
10  had an acid number of 0.46 mg of KOH/g.

Preparation of copolymer Ill:

185.00 g of polyglycerol where n = 9.7 (0.256 mol) were introduced into a stirred

container with N3 introduction and water separator and treated with 4.25 g of phthalic
15 acid (0.0256 mol) for two hours at 215°C. The reaction mixture was clear and

homogenous. 25.50 g of coconut fatty acid (Cg/15) (0.125 mol) were then introduced

into the stirred container and reacted for 5 hours at 215°C. The copolymer had an

acid number of 0.38 mg of KOH/g.

20 Copolymer IV:
185.00 g of polyglycerol where n = 9.7 (0.256 mol) were introduced into a stirred
container with N3 introduction and water separator and crosslinked with 10.38 g of
phthalic acid (0.0625 mol) for two hours at 215°C. The reaction mixture was clear
and homogeneous. 25.50 g of coconut fatty acid (Cg/1s) (0.125 mol) were introduced
25 into the stirred container and reacted for 5 hours at 215°C. The copolymer had an
acid number of 0.53 mg of KOH/g.

Copolymer V:
180.00 g of polyglycerol where n = 9.7 (0.243 mol) were introduced into a stirred

30 container with N3 introduction and water separator and esterified with 24.75 g of
coconut fatty acid (Cg/1s) (0.121 mol), an acid number of 0.14 mg of KOH/g being
achieved after 5 hours and an esterification temperature of 215°C. 4.03 g of phthalic
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Test formulations were prepared with in each case 200 g, 300 g and 500 g of
glyphosate and in each case 600 g of the copolymers | to V in 300 | of water. The
data by weight refer to 100% active ingredient and 100% adjuvant. An amount of the
formulation corresponding to the ratio 300 I/ha was applied in a greenhouse to the

10  plant species Abutilon theophrasti (ABUTH), Sesbania exaltata (SEBEX), Pharbitis
purpurea (PHBPU), Galium aparine (GALAP), Amaranthus retroflexus (AMARE) and
Echinochloa crus-galli (ECHCG), and, after 21 days at 20°C, the plant growth was
assessed according to a % scale.
0% means no effect and 100% means complete destruction of the types of piant.

15  The effect of the copolymers | to V on the herbicidal action of glyphosate is shown in
Table 1.



H10% & ()- A #10% & () - MAAAANGEPEA #10% & () AA #10% & ()-A #10% & () - A

#10% & ()-A #10% & ()-A #10% & ()-A #1%{( () - AMMARAARE G PEA #10% & () - A

#10% & ()-A #10% & ()- AokQR #A #10% & (- A #10% & () - ANANAAAGEPEA

#1094 & ()-A #10% & ()-A #10% & ()-A #10% & ()-A #10% & ()- A #18% & 8 A

#10% & ( Y 10% #10% & () -

#10(V§ & ?ab %E'Qz 4 lﬁi&%@?‘%@ﬁ%%@fiﬁ 9‘?@“&“?&%%@5%)% #10% & () - -A
) -

#10% & () - A #109% &lyphosate  eFPEA #10% & () - AA #10% & ()- A #10% & () - A
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Glyphosate | Copoly- | SEBEX | AMARE | GALAP | ABUTH | ECHCG | PHBPU | Total
(g/ha) mers
200 - 10 20 5 0 15 10 10
300 - 15 45 20 10 20 20 22
500 - 30 65 40 15 40 40 38
200 | 75 80 25 20 70 45 53
300 I 85 85 50 55 85 65 70
500 I 95 90 75 75 90 85 85
200 I 35 70 45 25 65 30 45
300 I 50 85 70 50 80 55 65
500 Il 90 95 80 70 95 80 85
200 i 40 65 35 20 60 20 40
300 ]} 65 80 60 50 70 35 60
500 m 85 85 70 65 85 55 74
200 v 45 70 55 30 45 30 46
300 v 65 85 65 50 65 50 63
500 v 95 90 70 65 90 80 82
200 \Y 35 70 25 15 50 35 38
300 \Y 50 85 45 40 75 65 60
500 \Y 60 95 70 65 90 95 79

5 ltis clear that the copolymers effected a significant increase in the herbicidal action
of glyphosate.
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5 a)glycerol

b) at least one dicarboxylic acid and

c) at least one monocarboxylic acid c) according to formula (1)

R'-COOH (),

10

where R is (Cs-Cag)-alkyl; (C;~Cag)-alkenyl; phenyl or naphthyl.

2) The pesticide preparation as claimed in claim 1, wherein the dicarboxylic acid

b) is oxalic acid; a dicarboxylic acid according to formula (ii)
15

HOOC-R*-COOH (i,
and/or a dicarboxylic acid according to formula (lll)
COOH (1

20 COOH

wherein

R? is a (C1-Cao)-alkylene bridge or a (C2-Cao)-alkenylene bridge and

R is one or more radicals chosen from H, (C4-Cx)-alkyl, (C2-Cyo)-alkenyl, phenyl,
25 benzyl, halogen, -NOy, (C4-Cg)-alkoxy, -CHO or —CO((C1-Ce)-alkyl).

3) The pesticide preparation as claimed in claim 2, wherein the dicarboxylic acid
b) is oxalic acid, malonic acid, succinic acid, glutaric acid, adipic acid, pimelic acid,
suberic acid, fumaric acid, maleic acid, phthalic acid, isophthalic acid and/or

30 terephthalic acid.
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5) The pesticide preparation as claimed in at least one of claims 1 to 4, wherein

5 the monocarboxylic acid c) is a fatty acid or mixtures thereof.

6) The pesticide preparation as claimed in claim 5, wherein the monocarboxylic

acid c) is coconut acid and/or tallow fatty acid, preferably coconut acid.

10 7) The pesticide preparation as claimed in claim 4 and 6, wherein the
dicarboxylic acid b) is phthalic acid and the monocarboxylic acid c) is coconut fatty
acid.

8) The pesticide preparation as claimed in at least one of claims 1 to 7, wherein
15  the copolymers comprise 19.9 to 99% by weight of component a), 0.1 to 30% by
weight of component b) and 0.9 to 80% by weight of component c).

9) The pesticide preparation as claimed in at least one of claims 1 to 8, wherein
the copolymers comprise 1 to 10% by weight of component b).

20
10) The pesticide preparation as claimed in at least one of claims 1 to 9, wherein
the copolymers have an OH number of from 400 to 1000 mg of KOH/g.

11)  The pesticide preparation as claimed in at least one of claims 1 to 10, wherein
25 the viscosity of the copolymers at 60°C is 1000 to 35000 mPas, preferably 1500 to
35000 mPas, especially preferably from 1500 to 10000 mPas.

12)  The pesticide preparation as claimed in at least one of claims 1 to 11,
wherein, during the copolymerization, firstly the glycerol component a) is

30 polymerized to polyglycerol, and then the polyglycerol and a mixture of dicarboxylic
acid component b) and monocarboxylic acid component c) are copolymerized.
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17) The pesticide preparation as claimed in claim 16, wherein the herbicides are
glyphosate, salts and/or derivatives thereof.

20 .
18) The pesticide preparation as claimed in at least one of claims 1 to 17, which
is in the form of an SL preparation or an SC preparation.

19) The pesticide preparation as claimed in at least one of claims 1 to 18, which

25 is in the form of a “tank-mix", “ready to use composition®“, concentrate, powder,

pellet, tablet or granulate.

20) A method of increasing the bioactivity of pesticides, wherein the pesticides
are used in the form of pesticide preparations corresponding to at least one of
30 claims1to19.



