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In order to develop the optlmum pesticidal ac?on the pesticide must wet the
chlorophyll 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 harmful 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 specifications, 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 formulations. 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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35 WO 98/06259 describes a method of assisting bioactivity of crop protection agents,

a according to which an aqueous surfactant solution is sprayed onto the plants as
coformulatien together with or after the application of the active substance. The
wetting agents used are aqueous organosilicon and/or organofluorine compounds.
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di car bowydely, iacisdd $) agaadtureon large amounts. It is preferably applied as

water-soluble salt, for exampie as alkali metal salt, ammonium salt, alkylamine salt,

- alkylsulfonium salit, alkylphosphonium salt, sulfonylamine salt or aminoguanidine salt
or else as free acid in aqueous formulations, or else in solid form, with wetting
25 agents to leaves and grasses, where it acts upon the transport system of the p!ants
and destroys them.

Surprisingly, it has been found that the pesticidal action of crop protection agents is
_ significantly improved by the addition of copolymers obtainable by copolymerization
30 of glycerol, dicarboxylic acid(s} and monocarboxylic acid(s). '
| The crosslinking of the polyglycerols by means. of dicarboxylic acid(s) leads to
network-like condensation products. Surprisingly, the crosslinked polyglycerols
- exhibit a markedly higher effectiveness than uncrosslinked polyglycerols.
- The effectiveness can be influenced in a targeted manner via the degree of
35  crosslinking.
The crosslinking also advantageously effects increased electroiyte stability of the
agents. Moreover, the viscosity of the agents can be set via the degree of
crosslin klng
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be substituted, preferred substituents being (G -C6)-alkyl, (G -0C6)-

al kenyl, (G - 06) al koxy, -CHO ReCQQ@-Cs)-al ki) or hal ogen. 15 Preferred
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+HOOC-R-COOH .. (i)

20 and/or dicarboxylic acids according to formula (lil),
R

COOH ()
COOH

where
R? is a (C1-Cap)-alkylene bridge, preferably (C+-C1o)-alkylene, particularly preferably
25 | (C1-Ca)-alkylene, or a (Cp-Cgp)-alkenylene bridge, preferably (C2-Cg)-alkenylene,
~ particularly preferably C,-alkenylene, and .
R is one or more radicals chosen from H; (C-Czxo)-alkyl, preferably (C4+-Cg)-alkyl,
particularly preferably (C1~Cz)-aikyl'; (C2~Cop)-alkenyl, preferably (C2-Ce)-alkenyl;
“phenyl; benzyl; halogen; -NO,; (C4-Cg)-alkoxy; -CHO or —CO((C+-Ce)-atkyl). R?%in
30 formula (Il) may be linear or branched.
Formutla (ll) also includes dimerized fatty acids, such as, for example, the Pripol
acids.
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properties of the copol yrrers |
A very part:cularly preferred monocarboxylic acid c) is coconut acid.
20
Particularly advantageous copolymers are those obtainable by copolymerization of
glycerol, phthalic acid and coconut acid.

Preferably, the copolymers comprise 19.8 to 99% by weight of structural units

25 originating from component a), 0.1 to 30% by weight of structural units originating
from component b) and 0.9 to 80% by weight of structural units originating from
component ¢).

. The copolymers particularly preferably comprise 50 to 90% by weight of structural

30 units originating from component a), 1 to 25% by weight of structural units originating
from component b) and 2 to 49% by weight of structural units originating from
‘component c).

A content of from 1 to 10% by weight of structural units originating from component
'35 _ b)is particularly advantageous for the properties of the copolymers.

The copolymers advantagebusly have an OH number of from 400 to 1000 mg of
- KOH/g (determination in accordance with DIN 53240). '
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The viscosity of the 100% pure copol yners, neasured at 60C using a rotary
vi sconeter, is advant ageously in the range from 1500 nPas to 35000 nPas.
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copol yneri zation are described by way of exanple below 30 A)
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270C angnawddarboxylic acid component c) is copolymerized.

ina iikewise: preferred variant, the glycerol componeht a) is firstly polymerized to
20  give polyglycerol, then the monocarboxylic acid component c) is copolymerized and
then the dicarboxylic acid component b) is copolymerized.

- However, the copolymerization is not limited o the above variants.
For example, variants in which some of the glycerol a) is polymerized to oligomers
25 and then the dicarboxylic acid component b), the monocarboxylic acid component c)
and the remaining glycerol a) copolymerized may also be advantageous.

Advantageous embodiments of the copolymerization are described by way of
_ example below.
30 : _
A)  Polymerization of the glycerol to oligoglycerols or polyglycerol.
The polymerization of the glycerol to oligoglycerols or polyglycerols can take place
- 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
.35 in a concentration range from 0.1 to 0.4% by weight. After 5-20 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 oligoglycerols or
: ponegceroIs can be calculated from the OH number.
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esterified for 2 hours at 200-240°C. The acid number of the end-product is less than
1 mg of KOH/g.

The copolymers are suitable as adjuvant in pesticide formulation for improving the
25 bioactivity of herbicides, insecticides, fungicides, acaricides, bactericides,
molluscides, nematicides and rodenticides.
The copolymers are preferably used in herbicide formulations.
‘Particularly suitable herbicides are glyphosate (N-phosphonomethylglycines) and
_ salts and/or derivatives thereof. Examples of suitable water-soluble salts are the
- 30 alkali metal salts, ammonium salts, alkylamine salts, alkyisulfonium salts,
alkylphosphonium [lacuna}, sulfonylamine salts or aminoguanidine salts. -
Examples of further suitabie herbicides are acifluorfen, asulam, benazolin,
bentazone, bilanafos, bromacil, bromoxynil, chloramben, clopyralid, 2,4-D, 2,4-DB,
dalapon, dicamba, dichlorprop, diclofop, endothall, fenac, fenoxaprop, flamprop,

- 35 fluazifop, flumiclorac, fluoroglycofen, fomesafen, fosamine, glufosinate, haloxyfop,

imazapic, imazamethabenz, imazamox, imazapyr, imazaquin, imazethapyr, foxynil,
MCPA, MCPB, mecoprop, methylarsonic acid/MSMA, naptalam, picloram,
~quinclorac, quizalofop, 2,3,6-TBA and TCA.
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preferag‘;e;{ 0 to 30% by weight. 20 The pesticide preparations can,
nor eove g hpri sethe customary thickeners, antigelling agents,
anti-freeze agents, solvents, dispersants, enuIS|f|ers preservatives,
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" for exaﬁﬁtlge ing agents, antl-freeze agents solvents, dispersants, emulsnL~ ers,

preservatives, further adjuvants, binders, antifoams, thinners, disintegrants and
wetting agents.

25  Thickeners which may be used are xanthan gum and/or cellulose, for example
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
30 surfactants. | ' |
Preservatives which may be used are organic acids and their esters, for example
ascorbic acid, ascorbin 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.
356  Suitable antifoams are polysilicones. ' -
~ Other adjuvants which may be used are alcohot éthoxylates, alkyl polysaccharides, -
fatty amine ethoxylates, sorbitan and sorbitol ethoxylate derivatives and derivatives
of alk(en)ylsuccinic anhydride.




- accord

carboxy-, nmethyl-, ethyl- or propylcellulose. The fi Qgggﬁgnﬁmgggti ons
preferably conprise 0.01 to 5% by wei ght of thickeners.” Suitable solvents
are nonopropyl ene glycol, aninmal and mineral oils. Suitable dispersants and
~emul sifiers are nonionic, anphoteric, cationic and anionic 30 surfactants.

Preser vagjy ﬁﬁxu‘é@ 5t &@}ﬁegé aﬂﬁﬁgrr]:f’%g)l %Pbﬁl fers bap?é}g[)éﬂglﬁ th%%ﬁ 1fdt)LyI

~ exanple ascor asco
and proﬂ?lqﬂ hydroxybenzoate propi onat es, phenol, for exanple 2. phenyl

. phenate, sdna%ie bmérﬂar@bﬁa%wﬁulén&fsearefﬁmmhﬂﬁwamon%u bblARNFaREhE, and
salts ther stli1co r adj uvants

é @tl bl e antlfoams are n %Fﬁ"
oh o iRy EEIGH B r ST AP BSUCKIE SOOI S TRE dog. — Tat by
Sm' ng tet&ntaﬂlatmerspahndrhersammgmeﬁsl arelcaebdsmgtglcg; t@tlfdﬂf[ kaalin, \a&ﬁnmnm

erivat i epter
dor  vat ot gt oa SO SMALRL G bUGRRI ST, &8RP RRRLAENE. SorfiF.
range 1 temabmrata.@onilunsaulfaﬂeL eilibatedeansd émumdjardoatﬂ mul ations are

| |
oY L BtebledisfibanRunkicelilosd’ fit Mkamplg BRIy ATMIbaRIog, 00, SuBars:
~carrier @W@Wff&lﬁoaeamlumqame wpatassium agstalgncadosates e, cal ci um

. stegpat %xéﬁrbmegsseyauﬁaeﬁéﬁétes aofofiih sulfate/ ONpsEBsiufm sodi um
‘'t et raborat,e i um u fate, silicates and sodi um benzoate. Suitable

~ di sint eé\ygmgsﬂgﬂesre'@ Bul ose, for exanpl e car boxynet hyl cel | ul ose,

pol yvi nettingcgeatswhicharay beaseidadre aicolod etiindylatesipriptglatear bonates, 10
bi car bonat es, sesqui carbonates, ammoni um sul fate or potassium

hydr ogen hosphate Wetting agents which nay be used are al cohol

et hoxy| dhegastioexyreparations ipcefieeahly bade aphd phfram 4hs 8ppafteutdilyy have a pH

of §go0 fefb%b%hﬁﬁévt'w' arly 15 preferably 6 to 7. The formulations
g to the Tnvention can be used in accordance with cust omary

met hods. Agqueous concentrates and solid formulations are diluted with the
correspqnélfasn@lat:@ﬁ@ueéorafngv\@ttﬁé iffdrtonicanaRPlsédin aébor&’éﬁé@mhl y, 0.1to 5

{kg, pref Sét%me?/ry meﬁhog kg :
Aqueous concentrates and sohd formulations are diluted W|th the correspondlng
20 -amount of water prior to application. Preferably, 0.1 to 5 kg, preferably 0.3 to 2.5 kg,
~ of pesticide are applied per hectare. The proportion of the copolymers is preferably
0.1 to 3.0 kg/ha. The amount of pesticide preparation for spray application is
- preferably 50 to 1000 I/ha.

25 The properties of the copolymers or pesticide preparations, such as, for example,
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
30 importance. :
Surprisingly, it has been found that high-concentration agueous 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.
- 35 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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pesti ci cedtsiand/dreddrivatives theesofi ci de preparations conprising copol yners

obt ai nabl e by copol yneri zati on of a) glycerol b) at |east one dicarboxylic
acid and c) at |east one nonocarboxylic acid-according to formula (1). 10
The net HotemElepr ef erably suitable for herbicides, in particular for

gl yphosate, and salts and/or derivatives thereof. Exanples 15 The exanpl es

bel d trate the infl th I t he bi Li Vi f
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of the herbicide glyphosate.

1) Preparation of the copolymers | to V
20 '
Preparation of polyglycerol where n = 9.7:
2000 g of glycero!l 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 glycero!
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 polyglyc_erol n = 9.7 (0.243 mol} were added to a stirred container with
- Nz introduction and water separator and treated with 24.70 g of coconut fatty acid
(Cs/15) (0.121 mol) and 10.13 g of phthalic acid (0.061 mol). The reaction mixture
35 was then heated, with stirring, at 220°C for 7 hours. The copolymer had an acid
" number of 0.40 mg of KOH/g. -

| Preparation of copolymer i
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and homogeneous. 25.50 g of coconut fatty acid (Cg/+s) (0.125 mol)were.introduced
_ into the stirred container and reacted for 5 hours at 215°C. The copolymer had an
20  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
container with Nz introduction and water separator and esterified with 24.75 g of
25 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
acid were then added and crosslinked for 2 hours at 215°C. The reaction end-
product was clear and homogenous.

| 30 2. Preparation of test formulations comprising the copolymers | to V

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
. 35  formulation corresponding to the ratio 300 I/ha was applied in a greenhouse to the
| plant species Abutilon theophrasti (ABUTH), Sesbania exaltata (SEBEX), Pharbitis
_' purpurea (PHBPU), Galium aparine (GALAP), Amaranthus retroflexus (AMARE) and
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Si gnificant increase in the herbicidal action of glyphosate. 28 Septernber
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di car bombounwlzatlan@fc) at | east one nonocarboxylic acid c) according to
forny Jg) |OOC]—I (1), 10 where Rl is (Cs-C29)-alkyl; (C7-C29)-al kenyl;
phenyl 0|) ny hyI wherein the copolyners conprise 19.9 to 99% by wei ght
of conp @ﬁ!ea@;onedlcarboma@;dmght of conponent b) and 0.9 to 80% by

wei ght - @) af RIEREBRE mdénocarboxylic acid ¢) according to formula (1)

R'-COOH (0,
10
where R' is (Cs-Cao)-alkyl; (Cr—Cao)-alkenyl; phenyl or naphthyl, wherein the
copolymers comprise 19.9 to 99% by weight of component a), 0.1 to 30% by weight
U of component b) and 0.9 to 80% by weight of component c).

15 2) The pesticide preparation as claimed in claim 1, wherein the dicarboxylic acid
b) is oxalic acid; a dicarboxylic acid according to formula (If)

- 'HOOC-R*COOH (n;
20 and/ora dicarboxylic acid according to formula (IlI}

R

COOH ain

COOH

wherein _

25 Rlisa (C1-Cao)-alkylene bridge or a {C2-Cyg)-alkenylene bridge and
R is one or more radicals chosen from H, (C4-Cxp)-alkyl, (C2-Cao)-alkenyl, phenyl,
benzyl, halogen, -NO,, (C+-Cg)-atkoxy, -CHO or —CO((C+-Cg)-alkyl).

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

30  b)is oxalic acid, malonic acid, succinic acid, glutaric acid, adipic acid, pimelic acid,
suberic acid, fumaric acid, maleic acid, phthallc acid, isophthalic acid and/or
terephthallc acid.

4) The pestiqide preparation as claimed in claim 3, wherein the dicarboxylic acid _
.35 b)is phthalic acid, isophthalic-acid and/or terephthalic acid, preferably phthalic acid.




15 2) The pesticide preparation as claimed in clai mbgsebRrgb& 2008

di carboxylic acid b) is oxalic acid; h:? di carboxylic acid according to
formula (11) HOOC-R2-COOH (11); 20 and’or a dicarboxylic acid according to
formula (111) COOH (ill) COOH wherein 25 R2 is a (C,-C40)-al kyl ene bridge
or a (C2-C20)-al kenyl ene bridge and R is one or nore radicals chosen from

H (G - @0) - dheypesticde rrepgtakipr @sylaimbinat leastans,of claimsotém 4, whemin
(C -C6) taé k{ﬁjﬂbcar&@l:@éci@q @at 5@3@%@& ixtifs Ilikg‘eBPSt i ci de preparation as

claimed in claim2, 'wherein the |carboxy I C acl 30 b) is oxalic acid,
mal oni ¢ acid, succi _n| c acid, glutaric acid, adipic acid, pinelic acid,
suberi c &ci d Thbtpmncmjeq:reﬂaraﬁah eisGlgifmeat] inniléihasl ®heiflthe m@hhbaﬂidxghcam d
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5) The sti I lainms | to 4,
vv)herei nWt heErhg g%&?z@@ﬁ%?%t:@ﬁgﬁ “‘)?é'@%alh;bé {T'Agﬁa(? g%%ﬁg&ttﬁ?es t hereof . 6)
The pesﬂ!@(@@%ﬁ@ﬁ&i%}lﬁmﬂwjlc@m a@dlthemmrmcaf@xy!maclduoj is heconutdatly boxyl i c
5 acid @pijgis coconut acid and/or tallow fatty acid, preferably coconut

aci 7) The pesticide preparation as claimed in clain14 and 6, wherein the
di carboxylic acid b) is phthalic acid and the nonocarboxylic acid c). is

cocon ]tht 8f at t Vhe @@sﬂc:dé@r@arﬂm a@s:ta:medqn Rit Rt ohb f cEﬁTQPaﬂorl%C}mgéreﬁi ! ﬁ?St

one o rs co e o] % wei

C_I)icorrp eat#](ﬂ?oé)?mé%,)cdm lh? (‘!P%e&b é’?%BH"pé’é‘ané nmed in at Ie;st oge of
ime 1 to 8, wherein 15 t he copol yners have an OH nunber of from 400 to

1000 f K L de.

of ¢l EIPJS ThE gestille prepeiaiin &1 CRiREANA oFleREo83 oF LRITE L dhoerdR, The

Crange f Q@POBGOefﬁFbﬁletQﬁ %bmmbﬁpa%from 400 to 1000 mg of KOH/g.

10)  The pesticide preparation as claimed in at least one of claims 1 to 9, wherein
the viscosity of the'-copo!ymgrs at 60°C is in the range fromi"1500 mPas to 35000
mPas.
20
- 11)  The pesticide preparation as claimed in at least one of claims 1 to 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 ¢) are copolymerized.
2D
) 12) The pesticide preparation as claimed in at least one of claims 1 to 10, wherein
the glycerol component a) is firstly polymeriZed to polyglycerol, then the dicarboxylic
“acid component b) is copolymerized and then the monocarboxylic acid component ¢)
. is copolymerized.

30 , .
13) The pesticide preparation as claimed in at least one of claims 1 to 10, wherein
the glycerol component a} is firstly polymerized to polyglycerol, then the

- monocarboxylic acid component c) is copolymerized and then the dicarboxylic acid
component b) is copolymeriied.

35 '

14) The pesticide preparation as claimed in at least one of claims 1 to 10, wherein
the pesticides are herbicides, insecticides, funglc:des bactericides, moliuscicides,
‘nematicides or rodentrcndes




20 11) The pesticide preparation as clained in at |6@%Ek?ﬁﬁﬁ&&2@b§in5‘l to
10, wherein, during the copolynerization, firstly the ycerol conponent
a) is polynerlzed to pol ygl ycerol, gd then the polyglycerol and a m xture
of dicarboxylic acid conponent b) and nonocarboxylic acid conponent c) are
copolynerlzed 25 12) The pest|0|de preparation as clainmed in at |east one

“of clain®) t @emstmﬁi@rwﬁﬁarat 08 as gl @m@r incdaipbhénwhanein ¢ha pestidides are
pol ymer ikegbicidespol ygl ycerol, then the dicarboxylic acid conponent b) is
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copol ymeri zed. 30 13) The pesticide preparation as clainmed in at |east one
of clain6)l Thelgsstividerprepardtion a3 glsiated incskaapn8Nivhedein thd hébidides are

pol ygeri I nonocar boxyl i ¢ acid conponent c) is
copol'y n@?ﬁ’?‘ %8%92%!3%{%% @hgeHV%@%% tbg%"é acid conponent b) is
copolynerlzed 35 14) The pesticide preparation as clainmed in at |east one
of clai 1 A i vk ..cides,
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R cla7 d |n claim1 wherein the herbicides are 5 glyphosate, salts and/or
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