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PESTI Cl DE_PREPARATI ONS COWPRI SI NG COPOLYMERS 5 The invention relates to
pesti ci deWM® B3H89578ns conpri si ng copol yhers obt ai nabl e by BEJ#EARI03827i on
of glycerol, dicarboxylic acids and nonocarboxylic acids. The copol yners
effect inproved. bioactivity of the pesticides (herbicides, insecticid
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free acid in aqueous fornulations, or else in solid form wth wetting 25
agents to | eaves and grasses, where it acts upon the transport °§°§/’§tem of

the plants and destroys ¢ hem U



Surprisingly, it has been found that the pesticidal action of crop
protection agents is significantly inproved by the addition of copol yners
obt ai nabl e by copol yneri zati on 30 of glj%erol, di carboxylic acids) and
monocar boxyli ¢ acid(s). The crosslinking of the polyglycerols by neans of
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d é&ﬁ{;ﬁ ¢l 11) COON wh R2

?gio&b?g%l]gﬁyf rqglét édﬁ'nbps)rae'gfe a r§/ (C)l C10) - al E;Fene If)a(rfitlcul arly
preferably 25 (Cl- C4) al kyl ene, or a (C2-C20)-al kenyl ene bridge, preferably

(C2-Co) - aA#@ﬂtHeelﬁimerRﬁaéscﬁlﬂeﬂ%étH@fd%fféf mb;bnzsvrﬁ% tﬁbltﬁéb/dtﬁﬂ of aeét|d?dé§afme or
nor e r d|c | s ch%sﬁ ?Z& %} gre er abl Cl- C6% | kyl)
o LTI Homy SHECRSTAKPYA Irotedxtenty e Opist el araiaiey desFiandionsly
( C2 C6) aéd«ﬂp&ﬂou%leﬂfdrmdm?ml of pustioiges, in-pdtBculaldf ﬁﬁb@dﬂé@b&themﬁoh y or
in ranche
For rruI a (P C}@%ﬁ’"ﬁ@ﬁéﬁ&@ G@M?liogg{ﬁfcgqsts)yofgs?éaga%cgd/glﬁ?gg&ofvgp exanpl e, the
Pri pol aceffisctiveness which are at the same time cost-effective, easy to handle and well
tolerated by humans and the environment. Glyphosate, being an environmentally
20 very well tolerated and at the same time highly effective herbicide which can be used
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
25 agents to leaves and grasses, where it acts upon the transport system of the plants
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 electrolyte stability of the
agents. Moreover, the viscosity of the agents can be set via the degree of
crosslinking.



4 Particularly preferred dicarboxylic acids b) are oxalic acid, malonic
acid, succinic acid, glutaric acid, adipic acid, pinelic acid, suberic
acid, fumaric acid, malefic acid, pht hal3c acid, isophthalic acid and/ or
terephthalic acid. 5 Particularly preferred di carboxyl i c aci ds b) are

pht halic Cld fQ‘ Ehthallc acl d and/ or tereghthallc acid. Av

parti cul al 1§ inyesfigh peevides pestiside preparations CompHaingAtieastane C°R9|3F5T"@‘f erred
nonocar bomhlrgbm;bylaopdlymeenzghm@fvvhere R is (Cr- 022) al kyI or

(C7-C22) al kqn%%d_ Particularly preferred nonocarboxylic acids c) are

sat ur at eaa Eturat ed fatty acids or m xtures thereof, such as, for
exanpl e, koatdeast ane dicardoxiylic aciddnd auric acid, tri decanoi ¢ aci d, nyristic
aci d, goe ' ' i 1LG d, 15 stearic acid,
nonadggaE@ia%q%%l}g%n%a@gbﬁF#?kg“c% %@dga%hgrr]qlﬁ@gcgl h'&"Ilaaﬁ?)l eic acid, linolenic
acid, palmtic acid and tallow fatty acid. Particularly preferred

monocar boxylic acids c) are cocoRuc@oHd and taf) ow fatty acid. A very
particularly preferred nonocarboxylic acid c) is coconut acid. 20

Particul arly advantageous copol yners are those obtainable by

copol yerwhatd RisofCsaby-aligl; (CREChntalkeratishenylocaastithyl. aci d. Preferably,
t he CE)DO| ynmers conprise 19.9 to 99% by wei ght of structural units 25
origimating fromconponent a), 0.1 to 30% by wei ght of structural units
ori gi nat i Tile atkyhocalikpoyleadica)s Rhchay. 19 tnmeéiﬁ%bmnn@écgmheo;bhmyl oc haphthylini t s

originat| a"lso QLW& reRErrEaRAbY( tsp@él falrly f erably
conpri se ght P ST et ura otigin ®6m
conponentan?nyliL(QbCMW weth t—@@((@m%tﬁ#)é] Ordi‘ﬁh)ge@)rl gi natl ng from

conponent b) and 2 to 49% by wei ght of structural units originating from

conpg ent c A cont ent of omlto 10%b ht of s uctural unlts
or T Dt | R g R onuRaces ) dre Sl At i H0RAR AAd SHAORGO! he

properti ef@rmblatm) copol yners. The copol yners advant ageously have an OH
nunber of from 400 to 1000 ng of KOH g (determ nation in accordance with

DI N 53240). 5 The viscosity of the_100% pure copol yners, neasured at 60C
using a rotary visconeter, isHQORAGOOH y in tHB range from 1500 nPas to
35000 nmPas. Higher viscosities are possible, but hinder handling of the
subst ances. The copol yners are advant ageousl H handl ed as 75 to 90% strength
by willynt atae dicarsanic Reis accoring dp&ayIea i ¢ obt ai nabl e by

copol yneri zation of a) glycerol b) at |east one dicarboxylic acid and c) at
| east one nonocarboxylic acid gccording to formula (I). 10

COOH (1)

COOH

where

R?is a (C1-Cyo)-alkylene bridge, preferably (C1-Cqo)-alkylene, particularly preferably
25 (C4-C4)-alkylene, or a (C2-Cyp)-alkenylene bridge, preferably (C.-Cg)-alkenylene,

particularly preferably Co-alkenylene, and

R is one or more radicals chosen from H; (C4-Cgo)-alkyl, preferably (C4-Cg)-alkyl,

particularly preferably (C4-Cz)-alkyl; (C2-Cap)-alkenyl, preferably (C,-Cs)-alkenyl;

phenyl; benzyl; halogen; -NO;; (C4-Cg)-alkoxy; -CHO or —CO((C+-Cg)-alkyl). R?in
30 formula (II) may be linear or branched.

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

acids.



The copol ynerization is preferably carried out by firstly polynerizing the
gl'ycerol conponent a) to give poiyglycerol and then copol ynerizing the

pol ygl ycerol and a m xture of dicarboxyKic acid conponent b) and

nonocar boxylic acid conponent c). 15 In another preferred variant, the

gl.ycerol _conpgnent is firstly polynerized to giye pol ygl ycerol, .then the
di car boxﬁqr@)‘ﬁ%ﬁﬁpéérﬁ%agfﬁarmx%@ IPW’@r‘?’?«i’S ag’fﬁ\; m%en'ycﬁﬁ&mm boxyl i c
alci d colma@m utadic bsids _aatvigqaeiﬂ p'mbl}d acié, éddfﬂtoi a:zaddﬁugfa@rcranl@a ,w?aieﬁm?id,t Pﬁ

gl ycero onent .a) i irs olynerized ta gi ve pol yglycerol, en
Pha nonoBrEAaN: iSentifali A5k ANS) SIEPIBRE S94r 2 aa and t hen ¢ he

di carboxylic acid conponent b) is copolynerized. However, the

copol ynmer4 i i | g: 13 ] 1 \/ : | S

vari et R ety bResBbg chelrbSEyisdib it gl A8 sohRinsREASH, fagver
and t hen tenephthaligrasigcy| i ¢ aci d conponent b)) the nonocarboxylic acid
conponent c¢) and the remaining glycerol a) copolynerized may al so be

advant ageous. Adyant ageous enbodi ment s of e copolynerization are

descri bed WW'Q}Ha&ZB P@egg'@xgg%'cﬁc'qbgPﬂfﬂtﬁ@&{?@ﬁ- of the glycerol to
ol i gogl ycerol s or polyglycerol: The polynerization of the glycerol to
oligoglyeerpls or polval ycerol.g can tagke place as. staandayrd, | tirged
appatd: LETefried inoBReA ok Bids EF i MeSeBvitee Roisierta el e

i nt roductalkemyl.The catal yst used is 50% strength sodi um hydroxi de sol ution
35in a : i : 049 ' 0

nour s, - dESLIETANY bletenea B BBORIS dofisof b BBl br i qtffated ity

pol yner i 2gidsodr mixturegdbereaf.ssuehl as, ifer exarapleaaecemy acid, mlgib @cid, autistagidi ned.

The aver S i 4O i il SO, be
calcyla YadadoR! BB MRS BeldPbbfRletantR a?‘t:{;@dé*@'é%gﬁd’&e'ﬁ%ﬁfﬁ & i zed

pol y&Pyc SEANC agid, M%%@Q%L?Ci?’sgrﬁgﬁ@g?é t PENSRIP ?Sﬁvm‘é'@@ éﬁgg' e ed
cont ai ngracm,mlwmk@rqidsendltalw ;‘aﬁ;&ét;id,lhe di car gox%l iC acied and Lhe S
ronoc e e Pfel RSO S8 ke EPire RN AR DO BEkr %,
than 1 ng of KOH g. C Polyglycerol is firstly copolynerized (crosslinked)

Wt the gty BRISrEa AR AORIEUIR] LFRLothl 408 Tonocar boxy i c

aci d. _The pol cer e nolten state 1 n a stirred container
wi t h2Qat er 10 separator with the dicarboxylic acid in the desired nolar

rati o angdigaiiafly adlamagebis coolyiidhs Ard'Hose dHtaidBBeP CopdiMerieativr oI

pr oduct Lgiycl ear ﬁ%ﬂ hog)genous. Theieﬂonocar boxylic acid is then added and
esterifi &y9esel Bhildle acid aRG GO aCithe aci d number of the end- product is
|l ess than 1 ng of KOH/ g. 15 D) Pol ygl ycerol is firstly copolynerized with
t he nonoggyyr I §..acl { ra i i t he

di car poxy PETaRY yfefisiR0r Calpipe 10 Aahty FRERTL! PEfelbbls "3
stir28éd cviginatingrfrathtdompanent addihd 40 0% by tweight ofetricturabiyits erigioating n t he
desired I i b/[ tdHt ! ] irexbt o 240C.
The. r esul T SOHichBnFBaRs 8616 Bd By eldHt of Syt kal kg bl ipg Hor

di car boxPPUENCl-s t hen added in the desired nolar ratio and esterified
for 2 hours at 200 to 240C. The acid nunber of the end-product is |less than

1 ng of . The copol.yners ar itable a ' ts in pesticide

For mut at i OF SeRoREROBRTETRAY slardicprtied Tf e YA welnP SRR ges.

f ungBOi demitsawriginatingefsomcamporiernt @¢s1 tor@d sy weight of stractaral winitsorigindating

rodenti C'fﬂﬁﬁ ‘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 advantageously have an OH number of from 400 to 1000 mg of
KOH/g (determination in accordance with DIN 53240).



The copol yners are preferably used in herbicide formulations. Particularly
sui tabl e herbicides are gl yphosate (N phosphononet hyl gl ycine) and salts
and/or derivatives thereof. Exanples of Suitable water-soluble salts are
the 30 alkali netal salts, amonium salts, alkylamne salts, alkylsulfonium

salts, alk hosphonj um | | acuna sulfon Iam ne salts aqr amn no uam di ne
salts. 'ﬁ%p&@ jty ¢ ‘&}O%glﬁ’iuf GPROINEEE NABSURAAt R0 °F URiRg 8otat¥ Ul am

blenazol : r\gsé&ﬁé@?ﬁ@%dvbhfa@@@h@ﬁl mbh@mrgé froRr gﬁmetho@BOUmmB Higher
clopyrali i C

l.a di
endot hal | Vseasilas arednssiile AR TR hANRGEST inG siPHBRBES e ESppliRers are
fl uor ogl yadﬁa:nagémmbshmdiedfass‘éﬁrtmgo%gstténgih by tveeightodquedusysoluticaz api ¢,
i mazanet habenz, imazanmox, imazapyr, imazaquin, imazethapyr, [oxynil, MCPA,
MCPB, “mecoprop, nethylarsenic acid/ MSMA, napt al am picloram quinclorac,
qui zal of ophe 2oROIFNTEBRash abteimable by cnwely;m@mzatuone)fpr eparations according to
the i nvené Dc&d corrprl se the copol ynmers invirt uaI | y any concentration.
Parti cul ar @ pre erred formylations are "tank-m x" and "ready to use
conposi t | Bratleast e disamayiic 8cd@d o 10% by wei ght, preferably 0.05 to 2%
by vel gt ) afleBstRate rohdsarionyfo A3 Uokisrakey forid 9o by vel ght, pr ef erabl y
0.1 %Dby weight to 2% by weight, particularly preferably 0.2% by weight to
1 % by’ wei ght, of copolyners. The weight ratio of copolynmers to pesticide
i s here prhé¢eopblymebizatieris preférablydcartied but pgfirstyupalyineripingfthe ahoerdl: 4 and

Co f j
the pest: SNt @ LI baVGyERtcl Und' el shibRihetia e byt SRER", 5°
40% by weimigture efrdicanbexylispatid gempanent i end snmoqarbﬂmcmlcso@mppnmt @ht .
The wei ght ratio of copol ymsrs to pesticides is here preferably between

1: 20 d 1:1, preferabl 2. Alternatjvely, the fornmulations
2coorth o aather praaRed AR HRolPaiohFRmPORSELH) i TrhnpaEiaR K& ave

pel | et s, pabg@berwrthenahwuwamoxynbla@m @mmpdnémd)\de@opolyw&;riaedrarndqhehcthé5
use. SO|Id eg | % r@o S/F estlc de in amobunts of from20 to
80% by we %Pé‘%’é%a fj so "Bﬁf ectjartl cularly preferably 60
to 70% by wei ght and the copol ynmers in anmounts of fromb5 to 50% by wei ght,

pref o1 201 o fichfisd Fefitraty v, 118 RSrBESI BN O REAY ;@;ﬁp&ﬁ&d to

nor eover, eners

ant i -3¢ eeg@emwmer@bthﬁéhﬂ@ man@@@rbgayit%am@mmmeatg Ismm%m

further aﬂ'ielr'\Vtﬁét(ﬁcaerﬁ'ﬂ%récld 8BHipoR@ABb) ishiopaRmerizidsi nt egrants and vvett| ng
agents. 25 Thickeners which may be used are Xant han gum and/or cell ul ose,
for exanple carboxy-, nmethyl-, ethyl- or propylcellul ose. The finished

conposi ti HDWepeeftlee abpylynmrizatisr iDnétllinmitebio the atvehvariaintd.hi ckeners.

Sii tabl o GPLFEbBler LEGARRIRYELN Bfe e aiycRi H s BRYPIRRHT0 Blpfsrs ¢ anc
ani ori& 3ond mém&teedicarbovcylé;secidmmwemb().rtheuyomalbemyliara@id)cgmpboeat:d:)ds
and their g8t Ferﬂéﬂngﬁ%l%@ﬂo?afé% Hn%n enz félgerdéyéddé?ﬁ%écﬁfse sor bat e,

benzoi c aC|d net pr opy rox propionates, phenol, for
exanpl e 2- phenyl phenate, 1, 2ben2|soth|azolln 3-one, fornal dehyde,

sul fur OUSAEOaﬁtagédw éhitﬁ)dlil’ﬁéﬁt%@.ﬁf thé zopbiyntdtizatiantdré @@@”érlt?éd?b?Waxﬁdﬂ i cones.

O her adj uvantﬁet\)/\q may be used are alcohol ethoxyl ates kyl

pol ysacch?ﬁ“'f“HB '3t y am ne ethoxyl ates, sorbitan and sorbitol ethoxylate
deri V@ ives and derivatives of al k(en)yl succinic anhydri de. 8 The m xi ng

ti f i : th 1: 10
Torhe. o BYFD ppimaRalion of the'GEBRAY BREGu corBlsUridhtiyeerBr. | eyif‘?,??done
pol yvi nyl Tbemmernzﬁm@wh@gmewtomhg@glycgr@@erspolvolvcemm@ laee,
sor bi tO' rst &m a%ﬂﬁ*étit aPatulivitelaterd Q?QFA%SFét P40 f@ww ﬁnér\nﬁthcar bon

bl ack, aolin, um st ear at e, clumste ghesj um

st ear at e ngMieGdi‘ttr?‘i’%W‘pﬂ-Bﬁﬂ%Q'!St used i rﬁ0t° Fraaemcgf @JMW'QQISPB(F'@V‘
si | c38 esinpadoAbshttatiopaiaRgatfom 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
oligoglycerols or polyglycerols can be calculated from the OH number.



Sui tabl e disintegrants are cellul ose, for exanple carboxynethyl cel |l ul ose,
pol yvi nyl pyrrolidone, sodium acetate or potassium acetate, carbonates, 10
bi car bonat es, sesqui carbonates, ammoni ur@sul fate or potassium

hydr ogenphosphate. Wetting agents which may be used are al cohol

et hoxyl at es/ propoxyl ates. The pesticide preparations preferably have a pH
of from4Bto €n Wp&ﬁeéﬁl"y' hy Brepobraerizad PelyglycerolThe f or nul ati ons

accor di ngTﬁ@ pblBlycBH: mcﬁmrthbenymdstafe #ra etlﬂeavcenmmér Wit W&y Y

met hods. ueous c% J Bsand q or mul atloi'are tbéfﬂd vvlththe
cor r esponft ch?é top WithdDg icAroQXyliG ac Fi be mencathenlis ack BrtbpAasiredo. 1 to 5
kg, pref emaldryafio ant heated, kgth stlrnngsfurmmtmraraezeom4oed:kh'?ﬁ atmEanmerBlﬁe f
proport| p. 1 to 3.0 kg/ha. The anount o
pest| Sq@%{égﬁ%ﬁ%ggqé%@n Lﬁfqeéﬁ?bmal s preferably 50 to 1000 1/ ha.
25 The propertles of the copolyners or pesticide preparations, such as, for
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Preparati on of pol ygI ycerol where n = 9.7:

The copolymers are suitable as adjuvants in pesticide formulation for improving the
25 bioactivity of herbicides, insecticides, fungicides, acaricides, bactericides,
molluscicides, nematicides and rodenticides.
The copolymers are preferably used in herbicide formulations.
Particularly suitable herbicides are glyphosate (N-phosphonomethylglycine) and
salts and/or derivatives thereof. Examples of suitable water-soluble salts are the
30 alkali metal salts, ammonium salts, alkylamine salts, alkylsulfonium salts,
alkylphosphonium [lacuna], sulfonylamine salts or aminoguanidine salts.
Examples of further suitable 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, loxynil,
MCPA, MCPB, mecoprop, methylarsenic acid/MSMA, naptalam, picloram,
quinclorac, quizalofop, 2,3,6-TBA and TCA.



2000 .g of glycerol and 6.0 g of NaCH (50% were heated to 270C in a stirred
apparatus with nitrogen introduction and water separator with stirring.
After a reaction time of 9 hours and a dfscharge of 444 g of water, a

sanpl e was taken and 25 the OH nunber was determ ned. The OH nunber
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of coconut fatty acid (C8/18) (0.125 nol) were introduced into the stirred

contai ner _and reacted for 5 hours at 215C. The copol yner had an 20 acid
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i ntroduction a ter separator “and ester|f of 25 coconut
fatty aci Bresesyatiyps( tyirther agijvants, bindars, antifgamsethinners, %Imgr@mfv@%e. ng
achi eved %&ﬁf &dryrs and an esterification tenperature of 215C. 4.03 g of
phthalic acid vvere then added and crosslinked for 2 hours at 215C The
reaction end product was clear and honogenous. 30 Preparation of test
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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.
35 Suitable antifoams are polysilicones.
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.



11 Echi nochloa crus-galli (ECHCG, and, after 21 days at 20C) the plant
grom h was assessed according to a % scale. 0% neans no effect and 100%
means conpl ete destruction of the types & plant. 5 The effect of the
copolymers | to V on the herbicidal action of glyphosate is shown in Table
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The pesticide preparations preferably have a pH of from 4 to 8, particularly
15 preferably 6 to 7.

The formulations according to the invention can be used in accordance with
customary methods.
Aqueous concentrates and solid formulations are diluted with the corresponding

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 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.

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.



R is.one or nore radicals chosen fromH, (Cl-C20)-alkyl, (C2-C20)-alkenyl,
phenyl, 25 benzyl, hal ogen, -N02, (Cl~-C6)-al koxy, -CHO or

-CO((C1-C8)-al kyl). 3) The pesticide prébaration as claimed in claim 2,
wherein the dlcarboxyllc aC|d b) is oxalic acid, malonic acid, succinic
acid, glu ar| lT?iq ad| aC|d |rreI|c Cld, ggrlc acid, funaric acid,
mal efi c 9&0 ity aa Soﬂéfl%h 3pacity of ijﬁﬁm' feymylatiensasrordingdei d.
4) The p&ﬁéllﬁvdﬁloﬂrdagtlﬁé bmcﬁﬁtwlh&héfa@tlvmfgjréul@h&n W@gﬂ@ht@ t he
di carboxylic acid b) is phthalic acid) isophthalic acid and/or terephthalic
acid, preferably phthalic acid. 15 5) The pesticide preparation as
cl ai med i Theinvieatisn atsoeprovidelsaa method of ihcredsingethe bibactinmtyafadstizidesc aci d
C) isga f i r
ol ai ndd 1 A I e toi the bBRCIUEE Pihe fBim BT peBRGHD BrifaRiBRE LB RIR
and/ or tanqmivrnaltaqbtatnaale by eopelybieyizatiowalit acid. 7) The pesticide
preparatlébrg%ferg jaimed in claim4 and 6) wherein the dicarboxylic acid b)
i s phthal acld and the nonocar bo lic acid ¢c) is coconut fatty acid. 10

8) The peddatdeast gheisacnoxylic 88dA@Nd med in at | east one of claims 1 to 7,
\Ahereln t d)eatdedmstioneEnanecamoikgiic 48d Actordivytdiormeinly. of component a), 0.1
to 3Q% by wei ght of conmponent b) and 0.9 to 80% by wei ght of conponent c).
15 9)'“The pesticide preparation as clained in at |least one of clains 1 to
8, wher eiThe metbagh yrefermbbyosyitabieefar heobitiaksbin partighlar idr glyphosatatart) . 10)
The pesti ' imed in at | east one of clains 1 to 9,
wher ei n t%éﬁ%@éﬁp%ﬂdtﬁg\s/?%r%b nunmber of from 400 to 1000 ng of KOH g.
20 11 ) The pesticide preparation as clained in at |east one of clains 1 to
10, whereg Q@Svi scosity of the copolyners at 60Cis in the range from
1500 nPas to 35000 nPas. 25 12) The pesticide preparation as clainmed in at
| east!'ne of clains 1 to 11, wherein) during the copolynerization, firstly

the gl yceTiod emmpmwmow)derﬁomfaté&he rfiliehoe b thy@ typeiyeiers andné b&ﬂachhnw
pol ygl yc h ini e c@ ?is@g d| carboxylic acid conponent b) and

nonocar bo‘?ﬁie t& (ﬁ’ X@ﬁ) are copofynerized. 30 13) The pesticide
preparation as clained in at Ieast one of claims 1 to 11, wherein the

gl ycerol fl " gﬂt‘ge@%rﬁod &f thie' &Y ER/ zed to pol yglycerol, then the

di car boxy conmponent IS COpo ynerlzed and then the nonocarboxylic
aci d2@orrponent c) is copolynerized. 35 14) The pesticide preparation as
cl ai med ipreda rétﬁﬂﬁéf §gi9éer®! #hePe 4 29711, wherein the glycerol conponent

O oA o A ACHER bR PR T <0
i's copol yamparats with Afirobeh iftredpetiin sndlwapsraqeparatop witasstieding. ftkrian at | east
one OF . Su¥alioh i o R 1 o BGRiGE bP U G ialdF PLSH RS wab BGSH A 9o
25  the OH number was determined. The OH number determined was 891 mg of
KOHy/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
(Csf18) (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 li:



nematici des or rodenticides. 5 16) The pesticide preparation as clainmed in
claim 15, wherein the pesticides are herbicides. 17) The pesticide
preparation as clainmed in claimi16) whetkin the herbicides are gl yphosate,
salts and/or derivatives thereof. 10 18) The pest|C| de preparation as
clalrredlnatlest oneofgalmsl ich is in the formof a
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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 N, 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 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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Table 1: Effect of the copolymers | - V on the herbicidal action of
glyphosate

10
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 | 85 85 50 55 85 65 70
500 I 95 90 75 75 90 85 85
200 il 35 70 45 25 65 30 45
300 ] 50 85 70 50 80 55 65
500 ] 90 95 80 70 95 80 85
200 ]! 40 65 35 20 60 20 40
300 ]} 65 80 60 50 70 35 60
500 i 85 85 70 65 85 55 74
200 v 45 70 55 30 45 30 46
300 1\ 65 85 65 50 65 50 63
500 \% 95 90 70 65 90 80 82
200 Vv 35 70 25 15 50 35 38
300 \Y 50 85 45 40 75 65 60
500 Vv 60 g5 70 65 90 95 79

It is clear that the copolymers effected a significant increase in the herbicidal action
of glyphosate.
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R'-COOH (),

10

where R’ is (Cs-Cag)-alkyl; (C7~Cao)-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 (Il)
15

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

20 COOH

wherein

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

R is one or more radicals chosen from H, (C1-Cyg)-alkyl, (C2-Cy)-alkenyl, phenyl,
25  benzyl, halogen, -NO,, (C4-Cg)-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

30 terephthalic acid.

4) The pesticide preparation as claimed in claim 3, wherein the dicarboxylic acid
b) is phthalic acid, isophthalic acid and/or terephthalic acid, preferably phthalic acid.
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5 acid c) is coconut acid and/or tallow fatty acid, preferably coconut acid.

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

10
8) The pesticide preparation as claimed in at least one of claims 1 to 7, 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).

15 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).

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.

20
11)  The pesticide preparation as claimed in at least one of claims 1 to 10, wherein
the viscosity of the copolymers at 60°C is in the range from 1500 mPas to 35000
mPas.

25 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
polymerized to polyglycerol, and then the polyglycerol and a mixture of dicarboxylic
acid component b) and monocarboxylic acid component ¢) are copolymerized.

30 13) The pesticide preparation as claimed in at least one of claims 1 to 11, 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.

35 14) The pesticide preparation as claimed in at least one of claims 1 to 11, 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 copolymerized.
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