Title: PESTI Cl DE PREPARATI ONS CONTAI Nl NG COPOLYMERS Abstract: The

i nvention relates to pesticide preparations cont ai ni ng copol ymers. Said
pr epar at iWRs0H08085%ai ned by the copoly herisation of a) pgTREMG2/EEsHt
| east one dicarboxylic acid and c) at |east one nonocarboxylic acid
according to formula (1): Rerr]-COOH, wherein Rerr] represents
(CJerr]- é‘%‘%cf'? ORI kyl, (C[err]-Cerr]) alkenyl, phenyl or naphthyl. The
copol ynmers i ncrease t he bi ol ogical activity of the pesticides. Said
pesticides preferably take the form of herbicides. W 031000055 {
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copolymerization of glycerol, dicarboxylic acids and monocarboxylic acids. The
- copolymers effect improved bioactivity of the pesticides (herbicides, insecticides,
fungicides, bactericides, molluscicides, nematicides and rodenticides).
Crop protectlon agents are chemical or natural substances which penetrate plant
| 10 celis plant tissue or parasitic organisms in or on the plants and damage and/or |
- destroy them. Herbicides make up the fargest proportion of pesticides, followed by
insecticides and fungicides.
' The most important herbicides are chemical substances which act on the transport
system of plants, for example by inhibiting photosynthesis, fatty acid biosynthesis or
15 amino acid biosynthesis, and which lead to the inhibition of germrnatlon and growth

or to the death of the plants.

The bioactivity of a pesticide can be determined by reference to plant growth or to
the damage of the plants caused by the effect of the active ingredient on the leaf as

20  afunction of the activity time and the active concentration.
In order to develop the optimum pesticidal action, the pesticide must wet the
chlorophyli and remain there for a sufficiently long time, or penetration of the active
substance through the surface of the leaf must be achieved. A general problem here
is that only a fraction of the active substance developed the desired activity, i.e. is

25 applied to harmfut plants and grasses and can adhere thereto for a sufficiently long
time in order to penetrate the plant cells. By far the greatest part is lost without

- developing its effect.

As described in a large number of patent spe.ciﬁcatioris, in order to overcome this
ecological and economic disadvantage, additives which improve the wettability, the

30 solubility, the emulsifiability or the adsorption behavior of the active substance are

~ added to the mostly aqueous pesticide formuiations. In addition, additives can

facilitate and accelerate penetration of the active substances through the surface of

 the leaf into the plant.
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All of the hitherto described methods for improving the bioactivity of pesticides are -
only successful to a limited extent. The object was therefore to develop nove!

20  compositions or formuiations of pesticides, in particular of herbicides of the N-
phosphonomethylglycine (glyphosate) class of substance with improved
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, ammoniuiﬁ salt, alkylamine salt,

- alkylsulfonium sait, alkylphosphonium salt, sulfonylamine salt or aminoguanidine salt
or else as free acid in aqueous formuiations, 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. | | '




In EP 379 852 and US 4 853 026 oils are added to the herbicide N _
phosphononet hyl gl yci ne (gl yphosate) as water-in-oil enmulsions in order to "
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¢) at least one monocaboxylic acid ¢) according fo formula (1)

R'-COOH (1),
20 | _
where R'is (Cs-Cag)alkyl; (C7—Cae)-alkenyl; phenyl or naphthyi ; and wherein 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). |

The alkyl or alkenyl radicals R' may be linear or branched. The phenyl or naphthyj
radicals may be substituted, preferred substituents being (C4-Cg)-alkyl, (C1-Cs)-
25 alkenyl, (Cq-Cs)-alkoxy, -CHO, —CO((C+Cg)-alkyl) or halogen.

Preferred dicarboxylic acids b) are oxalic acid; dicarboxylic acids according to

formuta (1l
30 | HOOC-R®-COOH (I

and/or dicarboxylic acids according to formula {fll),




The crosslinking of the polyglycerols by neans- of dicarboxylic acid(s)
| eads to network-1like condensation products. Surprisingly, the crosslinked
pol ygl ycerols exhibit a markedly higheq effectiveness jhgR.ackess! i nked:
pol ygl ycerols. The effectiveness can be influenced in a targeted manner via
t he degree of crosslinking- The crosslinking al so advantageously effects
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according to fornula (l nd/ or di carboxylic acids
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phenyl; benzyl, halogen; -NO,; (C4-Cs)-alkoxy; -CHO or —CO((C+-Cs)-alkyi). R? in

formula (I1) may be linear or branched.

10 Formula (ll) also includes dimerized fatty acids, such as, for example, the Pripol

acids.

Particularly preferred dicarboxylic acids b) are oxalic acid, malonic acid, succinic
acid, glutaric acid, adipic acid, pimelic acid, suberic acid, fumaric acid, maleic acid,

15 phthalic acid, isophthalic acid and/or terephthalic acid.

Particularly preferred dicarboxylic acids b) are phthalic acid, isophthalic acid and/or
terephthalic acid. | '

20 Avery particularly preferred dicarboxylic acid b) is phthalic acid.

Preferred monocarboxylic acids c) are those where R’ is (C7-Czz)-alkyl or (C7-Ca2)-
alkenyl. The monocarboxylic acids c) are essential to the invention, as they impart
water-repellency to the copolymers. |
25

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, !inolenlc

. 30 acid, palmitic acid and tallow fatty acsd




R2 is a (Cl-C40)-al kyl ene bridge, preferably (Cl-C10)-al kyl ene, "
particularly preferably (Cl-C4)-al kylene, or a (C2-C20)-al kenyl ene bri dge,
preferably (C2-C6)-al kenyl ene, particukarly preferabl yzggécg%&%%kene, and
Ris one or nore radicals chosen fromH, (Cl-C2D)-al kyl, preferably
(C1-C6)-al kyl, particularly preferably (Cl-C2)-al kyl; (C2-C20)-al kenyl,
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15 component c).

A content of from 1 to 10% by weight of structural units originating from component

b) is particularly advantageous for the properties of the copolymers.

20 The copolymers advantageously have an OH number of from 400 to 1000 mg of
KOH/g (determination in accordance with DIN 53240).

The viscosity of the 100% pure copolymers, measured at 60°C using a rotary
viscometer, is preferably from 1000 mPas to 35000 mPas, particularly preferably
' _25 from 1500 mPas to 35000 mPas, especially preferably from 1500 to 1 0000 mPas,
very particularly preferably from 1500 to 7500 mPas.
‘Higher viscosities are possible, but hinder handling of the substances. The
copolymers are advantageously handled as 75 to 90% strength by weight aqueous
: solution. '
30
The copolymers are obtainable by copolymerization of
| a) glycerol

b) at least one dicarboxylic acid and




originating fromconponent a), 0.1 to 30% by weight of structural units
originating fromconponent b) and 0.9 to 80% by weight of structural units
originating from 10 conponent c). The gopolynmers partig, %Qﬂ;é Ref erably
conprise 50 to 90% by weight of structural wunits originating from
conponent a), 1 to 25% by weight of structural units originating from
corrponenC)af)leaﬁcDrE monggathioxyheagdm@cebrding tefarmaila (Ihi ts originating from 15
conponent c). A content of from1l to 10% by wei ght of structural units
originating fromconponent b) is particularly advantageous for the
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preferably from 1500 to 10000 nPas, very particularly preferably from 1500 .
to 7500 nPas. Hi gher viscosities are possible, but hinder handling of the
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The copol ynerization is preferably carried out by firstly polynerizing the
gl yc'@r conponent a) to give polyglycerol and then copol ynerizing the '

i val . )
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15 However, the copolymerization is not limited to the above variants.
For example, variants in which some of the glycerol a} is polymerized to oligomers
and then the dicarboxylic acid component b), the monocarboxylic acid component c)

and the remaining glycerol é) copolymerized may also be advantageous.

20  Advantageous embodiments of the copolymerization are described by way of

example below.

A) Polymerization of the glycerol to oligoglycerols or polyglycerol:
The polymerization of the glycerol to oligoglycerols or polyglycerols can take place
25 as standard in a stirred apparatus with water separator at 240 to 270°C and with
| nitrogen introduction. The catalyst used is 50% strength sodium hydroxide solution
in a concentration range from 0.1 to 0.4% by weight. After 5 to 20 hours, depending
on the desired degree of polymerization, the polymerization is ended. A sample is |
taken and the OH number is determined. The average molar mass of the

30 oligoglycerols or polyglycerols can be calculated from the OH number.

: B) One-pot process with prepolymerized polyglycerol:




10 I'n"a likew se preferred variant, the glycerol conponent a) is firstly
polynerized to give polyglycerol, then the nonocarboxylic acid conponent
c) is copolynerized. and then the dicayboxylic acid CQ$QQ
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copol yneri zed with the nonocarboxylic acid: The poFyglycerol is mixed in
the nolten state in a stirred container wwth water separator with the
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The 18onampoenstized @edsdlinked)heith grtdgidamostylsasiai fied for 5 hours at

200- 240C.. The
The polyglycerol is mixed in the molten state in a stirred container with water

ve

separator with the monocarboxylic acid in the desired molar ratio and heated, with
- stirring, for 5 hours at 200 to 240°C. The resulting product has an acid number
< 1 mg of KOH/g. The dicarboxylic acid is then added in the desired molar ratio and
20 esterified for 2 hours at 200 to 240°C The acid number of the end-product is less
than 1 mg of KOH/g.

The copolymers are suitable as adjuvants in pesticide formuiations 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-phosphonomethyiglycine) and salts
. and/or derivatives thereof, glufosinate, acifiuorfen, asulam, benazolin, bentazone, |
bilanafos, bromacil, bromoxynil, chloramben, clopyralid, 2,4-D, 2,4-DB, dalapon,




aci d nunber of the end-product is less than 1 ng of KO+ g. D) Polyglycerol
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atkylamine salts, alkylsulfonlum salts, a!kyfphosphomum salts, sutfonylamine salts

15  and/or aminoguanidine salts.

The pesticide preparations according to the invention can comprise the copolymers
in virtually any concentration.
_ Particularly preferred formuiations are "tank-mix” and "ready to use compositions”

20  which comprise 0.001 to 10% by weight, preferably 0.05 to 2% by weight, of
pesticide and 0.01% by weight to 10% by weight, preferably 0.1% by weight to 2%
by weight, particularly preferably 0.2% by weight to 1% by weight, of copolymers.
The weight ratio of copolymers to pesticide is here preferably between 1:10 and

| 500:1, particularly preferably 1:4 and 4:1. _

25  Concentrate formuiations which are diluted prior to use ca.n comprise the pesticide in
amounts of from 5 to 60% by weight, preferably 20 to 40% by weight, and the
copolymers in amounts of from 3 to 50% by weight. The weight ratio of copolymers
to pesticides is here preferably between 1:20 and 1:1, preferably 1':10 and 1:2.
Alternatively, the formulations according to the invention can be prepared in solid

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, particulaﬂy preferably 60 to 70% by weight




gl yphosate salts and/or glyphosate derivatives. Particularly suitable
wat er-soluble salts are the alkali netal salts, ammoniumsalts, alkylam ne"

salts, al kylsul fonium salts, alkyl phosghonium salts, sub@g&g&&p&dgg salts

15 and/ or am noguani di ne salts. The pesticide preparations according to the
i nvention can conprise the copolyners in virtually any concentration.

Par ti cul 3nd theearolymers ingmennts iob froma b do '505n by weighta preferablyd§0 t@ 30%eby
conposi tJVQiﬁﬁt 20 which conprise 0.001 to 10% by wei ght, preferably 0.05 to
2% by wer grt,” of pesticide and '0.01 % by weight to 10% by wei ght,
preferably 0.1 % by weight to 2% by weight, particularly preferably 0.2%
by weight to | % by weight, of copolymers. The weight ratio of copolyners
‘to pest i theipeslicife Peenaraiansstany eeaken compisgribe costpmaryghickerensar | y

pref @rabl w. 1; X 2 ' ' .are diluted prior
Fo uSe cafioglihoritents. antie R GGG Behvat MRbisaR, Shi8s00 by wei ght
pref er alprgs@@ativesFofther adjingdnits, binderishantifoapw, thiahars, disiiteyrings ahdf rom 3 to
50% by -wei ght. The wei ght ratio of copolyners to pesticides is here

pref er ab¥§IUIBGBAEBH-1: 20 and 1:1, preferably 1:10 and 1:2. Alternatively,
the formul ati ons according to the invention can be prepared in solid 30
formas powders, pellets, tablets or granulates, which are dissolved in
wat er prThickeners which @alyibe: ysezbamcatantinen gam aedypr teltulose f@ﬁégtdmﬁ)léehi n
amoypts of, from 2 0 80% by weight, preferably 50 to 75% by wei ght,

par H Bcul%’"‘PWﬁ’r @P&Vifb P&Yé@%&@ﬂ@?’ﬂﬁ%@ﬁ finyshed paepesitipns prefe t he
copol ¥ MRigtgriseANB Y1 599 by WedhttoriilicRetery wel ght, preferably 10 to 30% by
wei'ght. The pesticide prgpar tions can, noreover, conprise the customary

t hi ckendiuitablensolivemtisidra gnerppropylena ghyicof, ramirnal anek niiseratollscent s,

di sper sant. equl sifiers reservatives, further adjuvants, binders,

ant | f oamiiablg dgeptsanty 3ndelsiliers Sim fonjaric STEPAGIERE <CaUPRICRRM 8RONHi ch
may be usefcings.xant han gum and/ or cellul ose, for exanple 10 carboxy-,
met ?gl -,_ethyl- or propylcellulose. The finished conpositions preferably

. Preservatives which may be used are organic acids and their esters, for example
ascorbic acid, ascorbyl palmitate, sorbate, benzoic acid, methyl and propyi 4-
hydroxybenzoate, propionates, phenol, for example 2-phenyl phenate, 1,2-

| benzisothiazolin-3-one, formaidehyde, 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 sorbito! 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 alcohal,
carboxymethyicellulose, sugars, for example sucrose, sorbitol, or starch.
Suitable thinners, absorbers or carriers.are carbon black, tallow, kaofin, aluminum
stearate, calcium stearate or maghesium 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,




conprise 0.01 to 5% by wei ght of thickeners. Suitable solvents are

monopr opyl ene gl ycol, aninmal and nmineral oils. Suitable dispersants and
enul sifiers are nonionic, anphoteric, gationic and aniopjg...Sspb@stants. 15
Preservatives which nmay be used are organic acids and their esters, for
exanpl e ascorbic acid, ascorbyl palmtate, sorbate, benzoic acid, nethyl

and. pr opyicarboniayests, @eytpmnadmnatesoramhonmwlfanbemnetaéshnmexarml e 2-phenyl
phenate 1,2- benzi sot hi azol i n-3-one, formal dehyde, sul furous acid and
salts t Haydsggen Lﬁstpi‘@F% antifoans are polysilicones. 20 O her adjuvants

whi ch ; I des, fatty
anm ne g?ﬂ’oé;@%téggvégg‘}@#ta anggsor %téf&%ﬁoi ﬁdoxﬁ’lg?%/%%? tgfelves and
derivatives - of al k(en)yl succi nic anhydride. The mixing ratio of these _
adj u to the.co S .preferabl e rang to 10:1. 25
2] VRN i RS DR Rars oaeB A 4 bl oS AR e ate st vyl
al cohol Eﬁp@{{p yhyl cellul ose, sugars, for exanple sucrose, sorbitol, or

starch. Swta thi nners, absorbers or carriers are carbon bl ack, tall ow,
kaolin, aluminum stearate, calciumstearate or magnesi um stearate, sodium

tripoly sodi um .30 tetrabor diumsul fate, sili ates and
sod un bUTE BETLRAtGT R ag iy to fe BanRaT sad PealiRe Bescorianceu |
car boxyr@;slﬁy,{-,gg}llﬁétmﬁg,. pol yvi nyl pyrrolidone, sodium acetate or pot assi um
~acetate, carbonates, 10 20 Decenber 2005 bi carbonates, sesqui carbonates,

amof urﬁ\wm@t@@enﬁat%s@idjmhdwfpmw@mawp giduted with thmgom%@ﬂmiumu ch may
e e DB I BB ARSI BB 708 BBl ol o
for mul atdfqrestisideird iapplie® peh RetaYE T PropRitidte ot hRCdpblyIRERT IS PReRrabIy N
0.1 to 3.0 kg/ha. The amount of pesticide prepération for spray application is
preferably 50 to 1000 I/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 exampie,

20 - solubility in water, electrolyte stability, viscosity and compatibility with crop protection
agent active ingredients can advéntageously be very readily set via the degree of
crossfinking. 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 electrolyfe 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.




cust omary nethods. .10 Aqueous concentrates and solid fornul ations are
diluted with the corresponding anount of water prior to application.

Preferably, 0.1 to 5 kg, preferably 0.34to 2.5 kg, of %&L[é;rje Oflre
appl i ed per hectare. The proportion of the copolyners is preferably 0.1 to

3.0 kg/ha. The anount of pesticide preparation for spray application is

pr ef er albA gob@ weltabilidp aid Bdsofdionsapaeity iof tepastiids firhidtiotistadebediag &bl Y
not emul signs, but SL (Sol ubl e Li gui d) . preparations or SC (Suspension

“Concent rtBe #)ventiepaids thenioagtidty jp dhe active ingredinat indpeiplamss or pesti ci de
preparations, such as, for exanple, 20 solubility in water, electrolyte
stability, viscosity and conpatibility with crop protection agent active

I ngr edi diesingantiGdaisptpgedas kymbthodesfyinceadingthediioadtwvity be pasiriges, of _
~crosslinking, For the degree of crosslinki n? t he nature and content of the
di ca bo%%'&g"&’ Ve Kisnreglicidgsindbeifeiny o7 pesiicide preparalifiseomprising

parti cul ',.,t;g]g' rdbRAN , LSk it has ‘been found that

hi gh- cor@?ﬁyr at1on aﬁﬁ%’%@ %%Tgtl?%ﬁ%ﬁ %1:‘ ani oni ¢ pesticides, in

parti culagghgleyphosate in salt form and copol yners are phase stable. Even

I n cases.,of prolonged storage.peri,od, no crystallization of the ionic

_ conpone??t)?tf{ésgﬂgﬁgﬁ@fgo’%'c%r?“gaagt ion to the high electrolyte stability,
the use cpht It 6RE MHBIPLGEME Hid Scddindo 1t tyon effects an -
I mpr overrcgnt in the conpatibility an(c;i th@gcgrf?gﬁ@gbq)l ity of the hydrophilic

acti#Qe ingredient with the lipophilic epidernmis of the plants. 11 20

Decenber_ . 2005, A good wettability and absqrption capacity of the pesticide

f or nul a'fﬁhgﬂgeﬁ‘(?@g?(ﬁ’,rﬁfé?ﬁ'tﬂy Sf'ﬁ%blf!'rm'éﬁ?'%éﬂ‘?%gdg p?ﬁ@”%ir(f%é'iyf?ﬁ?*;‘/aqﬁng'ﬂae active
I ngr edi-@afts bAdiohdeplatiNes théhsfl nventi on al so provides a net hod of

i ncreasing the bioactivity of pesticides, which involves using the

pesticides in the formof pesticide preparations conprising copolyners
obt ai na@xg”;a{escopol yneri zation of a) glycerol

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 condensatibn n of 8.7 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 }:
- 180.00 g of polyglycerol n = 8.7 (0.243 mol) were added to a stirred container with
N introduction and water separator and treated with 24.70 g of coconut fatty acid




b) at |east one dicarboxylic acid and c) at |east one nonocarboxylic acid
according to formula (1). 10 The nethod is .preferably suitable for
herbi ci des, in particular for glyphosatig, and salts an eriyatives

t hereof. Exanpl es 15 The exanpl es bel ow denonstrate thegéﬁ%lﬁgﬁ%%gof t he
copol ynmers on the bioactivity of the herbicide glyphosate. Preparation of

t he copolGsfme} €.121t mol) ot 19.4 34 ek plthali¢ apid| (Pd6/lcemol)l Thaeeactionr-mixtare 2000 g

of glycer and, 6,.0 f NaOH 90 . Ner eated,to 270C in a stirred
oppar at R atRa i sHERd,RERRC ey Bsr Yok opabmethat A abkl  ng.
CAfter a pufbéet 6fm40ini@oPKCOH/gours and a di scharge of 444 g of water, a
sanpl e was taken and 25 the nunber was determ ned. The OH nunber

determ ned was 891 ng of KOH g. This corresponds to an average degree of

condensagd | . of 9 .0l units. The degree of condensation can al so
be d te?ﬂeﬁgaé}g porfo(j)?lz)ﬁgjtr%‘%@i'vi a the viscosity or the refractive index of

t he r eactdmoo g oftpolyeylydeds! witere merRP$8.256tmbly weilé GRtESRIcEdliRtoCP BEivddICt a
cal i bration curve béeforehand. 30 Preparation of copolymer |: 180.00 g of :
~ pol ygl yc@ndaingr witlh Nz inipoguctionand wates segaesior and treated with@6nt b0 ®ér- with N2

aci o 12 S5 ReERERICIGIR I TSR A 1R Fior Bl el o pRRARE: oG ¢
(0. 061 mebgtioimixtoeawhs thiemhaiteteat 288SCHoeT hoard adth stitridy. Therddpadymat  220C
]I;?craﬂér gfhuﬁ{?iéfb;g@ copolér}ed‘ﬂg%?g SPK%%/?;. nunber of 0.40 ng of K g.._

Preparation of copolymer Ili: _ _
185.00 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 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/4s) (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 N 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/sg) (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 N; introduction and water separator and esterified with 24.75 g of

coconut fatty écid (Csf18) (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




190. 00 g of polyglycerol where n = 9.7 (0.256 nof) were introduced into a
stirred container with N2 introduction and water separator and treated
with 26.11 g of - coconut fatty acid ( 8) (0.128 nol) d 4. of
phthalic acid (0.026 nol). The react ic?r?lrri xture was thzeoﬁlﬂﬁeé“é’f%go%t 220C -
for 7 hours with stirring. The copolyner 10 had an acid nunber of 0.46 ng
of - KOH gacirwer theheridel] amabalogsiinkel|for 2 1dardat 2157, MHey@laytien ehdwhere n =
9.7 (0.25qaﬂplgﬁyere iq%&oduced into a stirred container with N2 '

i nt r oduc PrHICh @S/ EedanthamaperoYshd treated with 4.25 g of phthalic 15
acid (0.0256 mol) for two hours at 215C. The reaction m xture was clear and
honmogenous. 25.50 g of coconut fatty acid (C8/18) (0.125 nol) were then '

Jintroduc@l i Rreparatiors bf tastbroutatainseconapriking thed espdipmebs hiow s -at  215C. . The.

copol ymer had an acid nunber of 0.38 ng of KOH g. 20 Copol ynmer |V: .185.00
g of ‘polyglycerol where n = 9.7 (0.256 nol) were introduced into a stirred -

nt ai ' R d YR B dnked with .
T, 36 o opSt ool M SR AR At RERE R0, S0 aSpE00 GEEY, 2Lt on

- m xture ghphosatarandindavbnageriiilg of #&: &fpalyraérsidodrin 30@1 ofwatzrdT1¢8118)

hour st Catpety Woight HEREHS R0 ragie fndraieit ADfIA0%6 paRVESL AR SroRareigne '
Copol ymeforiuldtlf &ﬁ@g@hap@;g&h& ¢EEPBOMRA Wb apflicd 0% %lt%_%nﬁ&hée Wi -

introduced into a stirred- ~container with NZ'introduction and water '
sepattit oplaghapesies Abutilei theophrasti {ABYTH), Sesbamiatexhliatay(SEBEX), Chatllis (0. 121

1), ' f Q. f g\bel hi ft ) d
an et or PRPUled BHBEAD- eIt Aoy s (CACA 1 Briftan it pitp et RET ahde,
2005 aci HcMRbehlbh@ruaddrid FOMCGY,anf, bitked1 idalys 4t Pour SthetplZdirowii®akeact i on
end- product was clear and honogenous. Preparation of test formulations

conpr i si agpased asperdimgtasa % sealg. Test fornul ati ons were prepared with in
each casgy2fi8afls ndWrett AR 198% Fhedhs complete destruction of the types of plant.
15 The effect of the copolymers | to V on the herbicidal action of glyphosate is shown in
Tabie 1.




gl yphosate and in each case 600 g of the copol yners |
refer to 100% active ingredi ent and 100%

f ormul ati ongcorrespondi ng t
was applied in a greenhouse to the 10 pl ant species:Abu
(ABUTH) , Sesbani a exal tata (SEBEX),

wat er .
adj uvant .

apari ne Ta#eAR), Aﬁmamfhhecomlymfelrskuv ¢ritfidRigrbividhl ablidn opchl oa crus-gal li -
(ECHCG), and, after Z‘Pd s at 20C, the plant growmth was assessed - -
according to a % yp % means no effect and 100% nmeans conpl ete

15 The effect of the copolyners | to

destruction of the types of plant.

The

data by wei ght
An anpunt of the

Pharbitis

?) I?ecembe
on t

to Vin 300 |

her

of

300 I/ ha

rheophr asti

pur purea (PHBPU), Galium

of glyphosate.

Vv

on the herbicidal action of glyphosate is shown in Table 1. 14 20 Decenber
2005 Taljl @yrhosae fleCapolyf | tSBEOOPAMARE § GALAPV ABUTHd BGHOG]IRHBPACT Tawd  bf :
gl yphos4t A 6\,?phc sgh&sopol y- SEBEXAVAREGALAPABUTHECHCGPHBPYTot al  ( g/ ha) pers . .
. 200- 102050151010 300-1%5452010202022 500-30654015404038.200_175802520704553
3001 8589505456570 5001 95909575908B85] 20611357085249653645| 10 10 |
3001 1 508570%68805%65 500k | 999580 70858085 @01114@65352%@02( 0 29
3001 1163806050703560 5001 I | 8585706585p574 2001 V457Q55 45004%
3001 V658565655063 - 30 65 40 15 40 38
' 200. | 7% | 80 25 20 70 .45 53

300 | 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 | 50 85 70 50 80 55 65

500 It 90 _ 95 80 70 95 80 85

200 i 40 65 35 20 60 20 40

300 ll 65 80 60 50 70 35 60

500 1] 85 85 70 65 85 85 74

200 v 45 70 55 30 45 30 46

300 v 65 85 65 50 65 50 63

500 v 95 S0 70 65 90 80 82

200 \% 35 70 .25 15 50 35 38

300 \' 50 . 85 45 40 75 65 60

500 Vv 60 g5 70 65 90 95 79

5 ltis clear that the copolymers effected a significant increase in the herbicidal action




5001.vV95907065908082-200V35702515503538 300V50854540756560
500V60957065909579 5 It. is clear that the copol yners effected a
significant increase in the herbicid action of gl yphé)ig g

Decenber 2005 C ainms: 1) A pesticide preparation which ‘ bFﬁ?é’ ?orm of an
SL (soluble Iiquid) preparation or an SC (suspension concentrate)
prepar@idi@g: conprising at |east one copolyner obtainable by

copol yneri zation of a) glycerol b) at |east one dicarboxylic acid and c) at
| east one nonocarboxylic acid c) accordingly to fornula (1) R -COON (1),

mg; gl ﬁlt A(pcé\gtlcci\’%ge)rl"ga?s&on m&%ﬂic%gt}\gﬂrhlecgé&%_p(ggﬂ)ﬁeI[Qﬂld?&%@gg}%n and 01

conprise rrponent a),
to 3D%ian ﬂ)@l(glhﬁpeoa’;lon@ommtretwt) p@paeat@n@o@ptnan@@%abﬁ cne|cgmiyr0ér conponent c).

2) The tﬁgﬁtablﬁ' g/ ﬁgﬁﬁ%n%tioﬂ%fas claimed in claim1, wherein the

di carboxy rc a I's oxalic acid; a dlcarboxyllc acid according to
formul @) (@hcerdHOOC- R2- COCH (1 1), and/or a dicarboxylic acid according to

formil I m I g@gg erein R2 is a (Cl-C40)-al kyl ene bridge or
a (C2- %Z%I)t‘ea%f(eny eéfjg %‘b'c ge éq\r% R is one or nore radicals chosen fromH,

( C1- C20) -ahldagt ong BRn@G20)oxglikaciy k) aqioedindly to foemag (1) hal ogen, - NC2,

(C1-Cs6) - al kﬂx IQHO or - (Cl-C6)-al kyl). 3) The pesticide preparation

as claimed inclaim2, wheléin the dicarboxylic acid b). is oxalic acid,
mal oni whereiRf is S@&@ighﬂﬁ(wamﬁﬁngﬁlmlaﬂ ipheayicd naglhthyli andaghateingherel i ¢ aci d, '

_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 ¢).

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

b) is oxalic acid; a dicarboxylic acid according to formula (1
HOOC-R*>-COOH (I,
and/or a dicarboxylic acid according to formuta (I11)

R

COOH (1

COOH

wherein

R? is a (C1-Cyo)-alkylene bridge or a {C,-Cy)-alkenylene bridge and |

R is'one or more radicals chosen from H, (C1-Cag)-alkyl, (C2-Cyo)-atkenyl, phenyl,
 benzyl, halogen, -NOy, (C1-Ce)-alkoxy, -CHO or ~CO((C+-Cs)-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

terephthalic acid.




~then t

suberic acid, fumaric acid, maleic acid, phthalic acid, isophthalic acid
and/or terephthalic acid. 16 20 Decenber 2005 4) The pesticide preparation
as claimed in claim3, wherein the digarboxylic acid b% hesc r&ht%gi c acid,

i sophthal i ¢ acid and/or terephthalic 4tid, preferably pRtRarTE acid. 5) The
pesticide preparation as clained in at |east one of clains 1 to 4, wherein
t he nopQqcar. | & ~AG it f j [ 2M 05 - . The
pesti ciqge p?@gﬁéasﬁ F@% Fg%‘ﬁ %rléglﬁrr}gag (ia%lﬁ%?cgﬁnﬁq gﬁ’r‘i ém%%r%{ﬁ? %%hﬁ@%ig%ﬁ iC

aci d ch)ispbthabnatidasoghtivalic @acid ahd/ontdraphthadic iadid, prefeeabiipiphtieaticanid. aci d.
7) The pesticide preparation as clainmed in claim4 and 6, wherein the

di carboxylic acid b) is phthalic acid and the nonocarboxylic acid c) is
coconulg)f at K : e al [ WARG | | east
ne.of 241 ai rpe PR e R A e oSS BB o e ine gt
~of conflememnosprboXylicTaeid g ¢3 & dalte apidapanixtiren tlaareof.ai med i n at | east one of
clainms 1 to 8; wherein the copolynmers have an OH nunber of ‘from 400 to -
1000 ng of KOH g. 10) The pesticide preparation as clainmed in at |east one

of "¢l aigys .| The phstivhepPéparatib @s\daIRRE Vet 5hRheRRL HYERIchaRh &Qﬁ i S 1000
to 3500g8rrPas, p|1(5ér“self er g&éﬂ;’br?goo tso I35000 CrrPas, especially pref (rara I%/ from

1500 .t acitoe)de cacerut atid anger fllow tEtyaqid. qpafesablycogsnut agided in at | east
one of ‘clainms | to 10-1- wherein, during the copolynmerization, firstly the
gl ycerol conponent .a) is polynerized to polyglycerol, and then the '
pol ygl yger olTha pésticide preparabn dis GMirRWYih tainfs hd®) et the) and \
monocar boxyli ¢ acjd conponent c) are copol ynmerized. 17 20 Decenber 2005 12)
The pedicaedeelio peiddr)ds ggthaé@ agidhand dhe manocreyiie peidot) isicacarulifatty 10;
mhereiﬁckﬁhe gl ycerol conponent a) is firstly polynerized to pol yglycerol,
e dicarboxylic acid conponent b) is copolynerized and then the
nonocar boxyl i c acid conponent ¢c) 1is copolynerized. 13) The pesticide
preparation as clainmed in at |east one of clains | to 10; wherein

8)  The pesticide preparation as claimed in at least one of claims 1 ta 7, wherein

the copolymers comprise 1 to 10% by weight of component b).

9)  The pesticide preparation as claimed in at least one of claims 1 to?8§'wherein

the copolymers have an OH number of from 400 to 1000 mg of KOH/g.

10)  The pesticide preparation as claimed in at least one of claims 1t0 ' 9, wherein.
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.

11)  The pesticide preparation as claimed in at least one of claims 1 td 10;
wherein, during the copolymerization, firstly the glycerol component a) is
polymerized to polyglycerol, and then the polyglycerol and a mixture of dicarboxylic

acid component b) and monocarboxylic acid component c) are copolymerized.




the glycerol conponent a) is firstly polynerized to polyglycerol, then the
nmonocar boxyl i c acid conponent c) is copolynerized and then the dicarboxylic
acid conponent b) is copolynerized. {4A) The pesticide ar,ation as
claimed in at |east one of claims 1 to 10, wherein theﬁgﬁg?wﬁf%ﬁg are

her bi ci des, insecticides, fungicides, bactericides, nolluscicides,

nemat i §byles The gerdeidbipregamtioh™s diaenge it stiedet ohe Rl cRiiman &s1E)vehdash i-n
claim 14, wherein the pesticides are. herbicides. 16? The pesti-cide
pr epar &he glycasol epaipesgnt a) il firstly pelymgiedita nalalyieensl. dhe theydisarpyfisosat e,

Th o Pk ponEe i BapbhRleRby ahQintl B TRk BoRUE A chRIRRRE Y, T
"ready i$ eopsigmenr@®si ti on", concentrate, powder, pellet, tablet or ,

granul ate. 18) A nethod of increasing the bioactivity of pesticides,
wherein the pesticides are used in the formof pesticide preparations

correspandi RfetRsbidb§Ashadiitnys cisindedh dt b3stldne of claims 1 010, wherein
- the glycerol component a) is firstly polymerized to polyglycerol, then the
| :monobarboxy{ic acid component c) is copolymerized and then the dicarboxylic acid

éo'r_nponént b) is copolymerized.

| 14)  The pesticide preparation as claimed in at least one of claims 1 to 10. wherein
the pesticides are herbicides, insecticides, fungicides, bactericides, molluscicides,

nematicides or rodenticides.

_'1 3)  The pesticide preparation as claimed in claim 14, wherein the pesticides are

- herbicides.

16)  The pesticide preparation as claimed in claim 15, wherein the herbicides are

glyphosate, salts and/or derivatives thereof.

17)  The pesticide preparation as claimed in at least one of claims 1 to A16, which
“is in the form of a “tank-mix®, “ready to use composition®, concentrate, powder,

pellet, tablet or granulate.

18) A method of increasing the bioactivity of pesticides, wherein the pesticides
- -are used in the form of pesticide preparations correéponding to at least one of

claims 1to 17+






