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= (57) Abstract: The invention relales 1o pesticide preparations containing copolymers. Said preparations are obtained by the copoly-
& merisation of a) glycerol, b) atleast one dicarboxylic acid and ¢) at least one monocarboxylic acid according to formula {1): R'-COOH,
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(57) Zusammenfassung: Die Erfindung betrifft Pestizidzobereitungen enthaliend Copolymere, erhiltlich durch Copolymenisation
von a) Glvcerin, b) mindestens einer Dicarbonsdure und ¢) mindestens einer Monocarbonsiiure gemiss Formel (J): R1-COOH, wobei
RY (Cs-Caot-Alkyl: {C1-Cael-Alkenyl; Phenyl oder Naphthy! darstellt. Die Copolymere bewirken eine Steigerung der biologischen
Akuivitié der Pestizide. Bei den Pestiziden handell es sich bevorzugt um Herbizide.
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_ amino acid biosynthesis, and which lead to the inhibition of germination 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.




WO 98/ 06259 describes a method of assisting bioactivity of crop protection
agents, according to which an aqueous surfactant solution is sprayed onto
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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.




30 and destroys them 3 20 Decenber 2005 Surprisingly, it has been found
that the pesticidal action of crop protection agents is 'significantly

i nproved by the addition of copol yners3obtai nabl e by Coﬂﬁﬁ%gﬁ; %84 ion of

gl ycerol, dicarboxylic acid(s) and nonocarboxylic acid(s e crosslinking
of "the polyglycerols by means of dicarboxylic acid(s) leads to
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gl ycero least one, di.carboxyl.ic aci ea t one :
rohocab i TRt St b idingeey it g Bacted Torder Sacli 459989 wher e R s
(C6- C29};r@§5|ﬁ)ikm (Cr-C29) - al kenyl phenyl or naphthyl ; and wherein the

_copol yners corrprl se 19:9 to 99% by wei ght of conponent a),. 0.1 to 30%b
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(C1- C6) casssphkiagy! ., (Cl-C6)-al koxy, -CHO -CO((Cl-C6)-alkyl) or hal ogen.
The invention provides pesticide preparations which is in the form of an SL (soluable
liquid) preparation or an SC (suspension concentrate) preparation comprising at

least one copolymer obtainable by copolymerization of
15  a) glycerol

b) at least one dicarboxylic acid and

¢) at least one monocaboxylic acid ¢) according fo formula (1)

R™-COOH (),
20 | _
where R'is (Cs-Cao)-alkyl; (C7—C'29) alkenyl, phenyl or naphthyl ;and wherein the

copolymers comprise 19:9 to 99% by weight of component a), 0.1 to 30% by welght
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),




Preferred dicarboxylic acids b) are oxalic acid; dicarboxylic acids
according to formula (I1) .30 HOOC-R2-COOH (I11) and/or. di carboxylic acids
according to fornula (I11), 20 December42005 COOH (111),f&XHuhepe R2 is a
(C1l-40) - al kyl ene bridge, preferably (Cl-C10)-al kylene, particularly
preferably (Cl-C4)-al kylene, or a (C2-C20)-al kenyl ene bridge, preferably
(C2-C6) -al kenyl ene, particul &y preferably C2-al kenylene; and R is one or
nore radi cals chosen fromH (G D) -al kyl, preferably (Cl-C6)-alkyl,
particularly preferably (Cl-C2) |, CQO)ORtkenyl, preferably
(C2-C6) - al kenyl ; phenyl; benz‘ alg ; G - C6) - al koxy; -CHO or
-CO((Cl-CB)-alkyl). R2in for 3 2I1) may be tinear or branched. 10 '
Forrmula (I1) al so includes di ne d fatty acids, such as, .for exanple, the
Pri pol ﬁﬁ%&f' Particularly preferred dicarboxylic acids b) are oxalic
acid, ma c acid, succinic acid, glutaric acid adi pi ¢ acid pimelic

aci d, suRBfd g(@pcgg}éikméﬁé @’"gﬁt’h relfarhsl @e%t Pahical {frably

_ |sophthaI|c acid and/or tere alic aC|d Pa ul ar preférre
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essential to the invention, art water-re enc

copol y nﬁ@'cﬁgﬂpﬁfﬁfﬁ@hlﬁ@y%}-@kﬂr (@ﬂ%ﬂb@%@@f&r@gb{dﬁdﬁeﬁalml sat ur at ed
or unsatpéhRherhl halogen; -NO; (C1-Co)-alkoxy; -CHO or —CO((C-Cs)-alkyl). 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




acids or m xtures thereof, such as, for exanple, coconut acid, oleic acid,
lauric acid, .tridecanoic acid, nyristic acid, pentadecanoic acid, palmtic
acid, margaric acid, stearic acid, nongdecanoic acid, | di cid, |
behenic acid, linoleic acid, Iinolenic 30 acid, palm t?‘gﬁ%%}l L%Or(l}g tall ow
fatty acid. 5 20 Decenber 2005 Particularly preferred nonocarboxylic acids
c) are cParitulartygpréferst] anboarbioxyliy acids &) are ecconiit 2etd and Sallod fatty acid,
particul arl referred. . Particul arly advantageous copol yners are those
_obt ai nabF@M?&@p’élVﬁﬁéP?‘ﬁ'&f‘{%‘M Reefereedy| ycerol , phthalic acid and coconut
acid. Preferably, the copolyners conprise 19.9 to 99% by wei ght of
structural units. originating fromconponent a), 0.1 to 30% by wei ght of "

st ruct ur Bfarti;mlar& adviagtagﬁdusg:olpblymmrsarrpdh@su obi)a'irw)lﬂe 'Qz&obolyaf&ﬁzbﬂow ght of
struct ur units.originati rom 1Q conponent c). The copol yners :
parti%culQV??OLQ?%?IWSEEBH%&OF%U%@PQO 90% by weight of structural units
originating fromconponent a), 1 to 25% by wei ght of structural units

originating from conponent b) and 2 to 49% by wei ght of structural units
or i gi nat Prejefabbmthis copolpmesncomprisé 18dh te 89 %oty wveight bf sbudtdeailritsei ght  of
structural .unitts:originating fr C nent . |s particularly

> dvant aqaitding oL bR 0T S MR B eighbotStrbiirah it prdipating
advant agRsmsdamptient &) at! 01080 80%Pby WeRiRt4d &t S0Ghi i lﬁgﬂt/

(determ nation in ac?gr dance with DYN@MO)Q’.&%% Vi sf{cg?sﬁ"}ato {%&' 100%
pur d Ocopetingpenant Axeasured at 60C using a rotary viscometer, is preferably

from 1000 nPas to 35000 nPas, particularly preferably 25 from 1500 nPas to
35000 nPas, especially preferably from 1500 to 10000 nPas, very :

par ti cul Bhid yopuigierapaitichizenptePably coRRiseRsthto SRR wiight 8pkthi@SrA" ©

possi bl e, but hinder handling of the substances. The™ copolyners are

advant addvisQrigingting feemeomponent adod ta 28%denweighhef gituctuml emits originalingon.
from component b) and 2 to 49% by weight of structural units originating from

15 cofnponent ).

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




30 The copol yners are obtai nable by copol ynerization of a) glycerol b) at

| east one dicarboxylic acid and 20 Decenber 2005 c) at |east one '
nonocar boxylic acid according to forrmul& (1). The copolxﬁ&%gQ%thﬁg i's
preferably carried out by firstly polymerizing the glycero onent - a)

to give polyglycerol and then copol ynerizing the polyglycerol and ab

m xt ur e .©f aldeash trexyionocadiodykoagid mecordipg tntbrmada dar boxyl i ¢ acid conponent
c). I'n another preferred variant, the glycerol conponent a) is firstly

pol ymeri zed to give polyglycerol, then the dicarboxylic acid conponent b)
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copol ymerized. 10 In a likew se preferred variant, the glycerol conponent
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limted to the above variants. For exanple, variants in which some of the
~glycerol a) is polynerized to oligoners and then the dicarboxylic acid
corrponenltn gyothepper f@taamyiheala@erel compenent a)ds firstlypalyraerizethiongivg

Sibod oo R XREA MEHicARO e o AR R H X SopdvEiy el LIS they ) o
A) Pol ynmbnbeanboﬂylﬁfactldjeog'lpmxehbb) iscopolyyegizeeker ol s or pol yglycerol: The

pol yneri zation of the glycerol to oligoglycerols or polyglycerols can take
: pla@@ 25 as standard in a stirred apparatus W th water separator at 240 to-

270C an | It rength
~sodi um ﬁ'y rOXI\rgQé?E%ﬂﬁ@ g J&héﬂfj'ﬂﬁé gﬁ)&g ra I'on tng.% |stﬁ'§mglyﬁ%[(?z§g tﬁ% by
wei ght . dife eolg@lytoercﬂﬂthlmuuhe mai&mrﬁbxy@c aeid edrepdrent ds depolgmenized and
pol ymer It at Ithe d|cahbo>8/?|c>z/3ngr cl:ozn%(lar?gntl bﬁ :se rc]:ggo ymﬁénséggp e is -

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:




taken'and the OH nunber is determ ned. The average nolar mass of the 30
ol irgogl ycerol s or pol yglycerols can be cal cul ated fromthe OH nunber.

One-pot process with prepol ymerized polyglycerol: 20 Deggihsh...206° The
pol ygl ycerol is mxed in the nolten state in a stirred contalner with water

separator with the dicarboxylic acid and the nonocarboxylic acid in the -

desi red Tholpatyghaicrel igntixdb i #e, moltéd siité it & BOsred @bntaimsiugith akatet00 to 240C.
The acid nunmber of the finished product is less than 1 .m‘i-of KOH g. O
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acid ang, : |HEREd P ' i 6 er ol
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wi t h' t hethdi firdshkpiadactisiless thanhk mdesi KO#H/gol ar ratio and heated, with 10
stirring, for 2 hours at 200 to 240C.. The resulting product is clear and
homogknous. The nonocarboxylic acid is then added and esterified for 5

hours at~200- , i i : - Sk _ e L 1 ny lof

KoH 5. 05T por hoWehvedidfis fElHlcBMabRieroen (CIBsSIMCB] Al he dabaRIC A |

aci d andamdtiven ddpatypetizatbwith e (rommearboXylicihcidi t h t he di car boxylic aci d:
en.sfate.in_a stirred container with

\I/g'? ellrooI g’gé%f)g[yglyciﬁfqlg ﬁ%dﬂgﬁbg%&%ﬂ?ﬁe -2 glirred coptainarwikywaterar ratio

d heat, i bvithShb (did r ek skt i ng
and hea %barmdrmithghﬁ Jfr.%aggox nr% ancg'i'd [HPtegetired olspr;ﬁﬁ)?@d REStHCRith! !

-product has an aci of KOH'g. The dicarboxylic acid is then

addd® i nstirting,dosRhetirsrat 200 ta240°Gnthe asulinggrofiizetds thear 2ndcdorsogendl0 t o

T i d _of _the. end- is ] 1 Th
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i mpr ovi ngcid Rembdr eReid ¥hdprédudt 9 RiseiteS 1 rhgoeRDIydes. fungi ci des,

acaricides, bactericides, 25 nolluscicides, nematicides and rodentici des.
The copol yners are preferably used in herbicide formulations. The

her bi ci dﬁ)s usﬁcﬂy@fr@erBf Effﬁétﬁpégpmgiié@ lNHR Itl‘*?e Pneorn%ic%iréjoex%lic acid and then
15 copolymerized (crosslinked) with the dicarboxylic acid:
The polyglycerol is mixed in the molten state in a stirred container with water
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, -




30 Sui ‘tabl e herbi cides are preferably glyphosate (N phosphonomethylglycine)
and salts and/or derivatives thereof, | uf osi nate, acifluorfen, asul am

“benazolin, bentazone, bil anafos, br ome8i | , bromoxynil, QQbéc%@mgl,
cl opyralid, '2,4-D, 2,4-DB, dal apon, 8 20 Decenber 2005 di canba,

dlchlorp dIC| en aII fenoxaprop, fl anmprop, fluazifop,
f1um cl off @ﬁﬂ)‘@fg rcgﬁo W@ﬁﬁgaﬁﬁ@ﬁ engsfena¥apigPy P, diuarifomxy f op,
i rrazapl C r,

| oxyni | ,““N%L‘*’%@”ﬁmﬁﬁéé’?& ISHESED, (SRR oyl R o 57 S ER

pi cl or ammaﬁameﬂhabanz, mwazmjxofmazam/r,arrﬁ}zﬁamnandamthim loRgnit, IMOPa,lr,I yh
pref erre bicides are hosat e osphononet hyl gl yci ne), gl yphosate
salt's, SRPECRIEP: U}ﬁt O"Eﬂ %ﬁ'm&” R@am. pig aﬂ%’ﬂﬁ?oéac-aci d/ MSMA.
10 Vggy . mggmﬂ @rfglg_'pggfaefdy@dr@qr bi ci des are gl yphosate

(N- phosphononet hyl'gl yci ne), gl yphosate salts and/or gl yphosate

derivatives. Particularly suitable water-sol ubIe salts are the alkali netal"

Z?Ltyfbhﬁ"f‘%ﬁ%hl%ﬂﬁ@s efted BBt 47 AP (hedaniammal Ritsie i ne

salts. THigpResite shls, @ymaaé U@ﬂ@at%‘é%l@fd%ét@ dnldfor ek r{a’c&yh jcan conprise

the copolyners in virtuall 'y any concentration. Particu preferred
f or mul at?GAMIMA. "t ank-mi x* and "ready to use conpositions" 20 which’
comy ise 0.001 to 10% by wei ght, preferably 0.05 to 2% by wei ght, of

pesticide and '0.01 % by weight to 10% by weight, preferably 0.1 % by

wei ght  t\eddpartiouludy phiferradiberisicidas lave giyphesatd! (- ﬂaé’sﬁ*ﬁho%t&h?lg&rﬂe % by

weight, of copolyners. The weight ratio of copolymers to pestfcide’is here
prefer alﬂypflﬂé'%aﬁ\%éﬁ'tﬁaﬂ@/%iSlyphsﬁételderb/@ilt/ﬁ?%uI arly preferably 1:4 and 4:1.

Particularly suitable water-soluble salts are the alkali metal salts, ammonium salts,
aikylamine salts, alkylsulfonium 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, particularly preferably 60 to 70% by weight




25 Concentrate formul ati ons which are diluted prior to use can conprise
the.pesticide in amounts of from5 to 60% by weight, preferably 20 to 40%
by wei ght, and the copolyners in amouts of from3 to %)fg%cprx Mjpght . The
wei ght ratio of copolyners to pesticides is here preferably Ebetween 1: 20
and 1:1, preferably 1:10 and 1:2. Alternatively, the fornulations

accor di nnd the eapdlyrers in@mews 108 fiorme pae 8% by yegight, prefewmbly 48 tp3Rkeby

pel l ets,, égm ets or granul ates, which are dissolved in water prior to use.
Sol i d prvgp rdtions can conprise the pesticide in anbunts of from 20 to 80%
by weight, preferably 50 to 75% by wei ght, particularly preferably 60 to
70% by wei ght 9 20 Decenmber 2005 and the copolymers in anmounts of from5 to
. 50% by wEIQRestiGiie papasationsocan, ueoks!, cREngise. thesasinmarnydhigkeprrspar at i ons -

can, gnor : c%igﬁrt' 1 r ek ant | ] ng agents, .
anti 2 f re@%’%glggn , g35"0 \;’en %Z,Ceu%éés}gg’r%@?\%,g’ @%%%lapltse:}&lﬁ&ﬁ%%servat I ves,
further mdpenvatives, foithereadjuvants, bindems, ahtifoanss, thinfless, dishgegrings and wetting
agents.- ' Thi ckeners whi ch may be used are xant han gum and/or cellul ose, for
exanpl e Wa§Ng 206B18;- | net hyl -, ethyl- or propyl cellul ose. The finished
conpositions preferably conprise 0.01 to 5% by wei ght of thickeners.

Sui t abl e sol vents are nonopropyl ene glycol, animal and mneral oils. ,
Sui t abl eThiclsprers ahich miag benusesi Areexamtiaaregnomardror celnipd)tfer éxamplat i oni ¢ and
anigpic surfactapnts. 15 Preservatjves i ch may be used are organic acids
and?Bheiqa”é%’fyé’r @?HWI‘P eé’%rr&f |RIOPYse W"cwﬂlﬁ tinished spmposiiansprefeeabdly or bat e,
benzoi c Weki | i xybenzoat e, propionates, phenol,
for exanc%lﬁlleﬂbsﬁgﬂ% sgﬁgxggée?@%ffgmc%ﬁé@éot hi azol i n- 3-one, formal dehyde,

sul f ur ofLitablalselvents sdre snotaprepyienSglhytcah lamiraat afd aniserat eilgaol ysi | i cones. 20

%Pg ; a?%ﬁéﬁ%éig‘ﬁ@s%%ts”&%d lt)a%ulllési |éjrsaarrg n%ln(l:oonr!]&l arﬁ}a Ste il:,a éa%%nicaérlf !anionic
surfactants.
| 15 . Preservatives which may be used are organic acids and their esters, for examplé
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,




fatty am ne ethoxyl ates, sorbitan and sorbitol ethoxylate derivatives and
derivatives of alk(en)ylsuccinic anhydride. The nixing ratio of these
adjuvants to the copolymers is preferalQpy i n the range %m £ 9od9: 1. 25
Sui tabl e binders for solid fornul ations are ponV|nyIpyrro ﬂone pol yvi nyl
al cohol, carboxynet hyl cel | ul ose, sugars, for exanple sucrose, sorbitol, or
starch. Koatbalated, sesqeicarbonates, aemraoniunt sulfatersr potesstanbon bl ack, tal | ow,
kaol i n, al um num g%garate cal cium stearate or nagnesi um stearate, sodium
tripoly gagRRNC ffim 30 tetraborate, sodiumsulfate, silicates and

sodi um Qﬁ;&mﬁ [ fxanpl e

car boxynet hy e??lﬁgo@@m f’hag)l @t%“ﬂr&] %ﬁ%@Pﬁ9§%§%QIHWﬁgée Iate or potassium

acet ate, carbonates, 10 20 Decenber 2005 bi carbonates, sesqui carbonates, _
sul f eor sium _h hosph tin_a tswhlchmay

be ugedrrtlrl’%pﬁ qil%pr gﬁ?ﬂ%?’@é?%ﬁb’p’%‘ﬂﬁp%PEOﬁ@W évs@?%?@@ﬂ}ﬂrepar ations

_preferabéﬁéfé@m?@t(pﬂ of from4 to 8, particularly preferably 6 to 7. The

formul ati ons according to the invention can be used in accordance with

customary net hods. .10 Aqueous concentrat es and solid formul ations are

Pr of or abl § IRSTIZENS AEBING RIS yegtal bah Deqisgh in RspoRERRHL or o

appl i ed dl%'torh@ﬁiﬁ‘a@ﬁ'\od'ghe proportion of the copolynmers is preferably O. 1. to
3.0 kg/ha. The "anmobunt of pesticide preparation for spray application is
pr efl€r aAguasniseonpeobatesand saidrieemplalionsiate diuteskwith thensomespandidigr abl y

not emjla%g iRt of%etuteisbn&st%l é’;? hca*‘ on LE’re)ﬁaerat:nly, 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.
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.




preparations or SC (Suspension Concentrate) preparations. The properties of
t he ‘copol ynmers or pesticide preparations, such as, for exanple, 20
solubility in water, electrolyte stabihjty, viscosity a%eg%ggfzto %I lity
with crop prot ectlon agent active ingredients can advantageous e very
readily set via the degree of crosslinking. For the degree of

crossl i nkigogd wdtiability ane a@sdrmmtcﬁﬂiacﬁﬁ(ofﬂﬁe pastidtiulations stcoriRgient b)
~are deci.sive, the content being particular inportance. 25 Surprisingly,
it has HBednvestisa Q'%thQP'QﬁCfé‘ﬁWdﬁﬁW acheningiedienkinitbe MANS: ons of  anionic
pesticides, in.particular glyphosate in salt form and copolyners are phase
st abl e. Even I n cases of prolonged storage period, no crystallization of

t he .i oniTthe invepiivrealse providos armethod36f ihOreﬁa@mgtm@rbub&ttvhyolﬂpgbtscﬂdi@@t rolyte
' rs according to the 1nvention effects an

stabilit t he use of the copol
i rrprﬁveﬁ%/'ﬂ?h yoles Ui HIE Be tfqgﬁsafﬁdhﬁﬁm&ﬁp%@ca@ﬁ PreRarafionseomaysingphi | i c
active i é?'Qtob lebr@béq bl.%&a(ﬁpbiderm s of the plants, 11 20

Decenber 0 5A goo wet't sorption capacity of t he pesti ci de
f or nul ata)@hgeasicording to the i nventlon aids the bioactivity in the active

i ngredien n the plan .The ntlon al so provides a nethod of
i ncreasﬁ’r] tiq%e,ttgps qrbppg}uc(ﬁc: @Q i ci des, which involves using the

pestlcn%?eatnéastbﬁemﬁadafrb@@‘ﬁala%kﬂscﬁra rteti)ﬁgsiaq nprising copol ymers .

obt ai nabl'e by copol ynerizati'on of a) glyCero | east one dicarboxylic
aci #0and c) at |east one nopnocar boxyl I c acid according to formnul a (1) 10

ol oo M B AR Hh ANk ot ereSict i pedeul b & phpbosdle, o

saits 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 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




15 The exanpl es bel ow denonstrate the influence of the copolyners on the
bi oactivity of the herbicide gl yphosate. Preparation of the copolyners |
to V 20 Preparation of polyglycerol whége n = 9.7: 2000,4g,0f .glycerol and
6.0 g of NaOH (50% were heated to 270C in a stirred apparatus wth
nitrogen introduction and water separator with stirring. After a reaction

tinme of @sheMOS121hﬂlob) m%ﬂ:@;aagobmhmauc geidf(OvitlemolJa Tharphdionamidtureen and |

25 the CH m _ned nber _—det er mj ned wa 8]_rrgof
Kor o RS MR Dt oAEN BHMRS By 2P0 Rl bR, ThE sraBhaser i o B co.

gl ycerolnumﬁgwfoﬂ)@n@@g;{eﬁ-}/gf condensation can al so be determ ned
approxi mately via the vi sc05|ty or the refractive index of the reaction

m xture. For this purpose, necessary to construct a -calibration .
curv b tlon of copolyner |: 180.00 g of polyglycerol n
$ ?%E%%%O&%PS@@E to a stirred container with N2 introduction
and wat eT9k:ep graftpoly r@lr»eiaéreda wig é@%ﬁ@n@) Weré atfstilicetidhioya 86l 12 20 -

Decenber 2005 (C3/1 (0.121 nol 10. 13 of phthalic acid (0.061 nol).
" The rea&qfﬁ@inﬁththM*n\ﬁﬁ@UQ*W@rﬁ ‘e(ﬁtaisenafatos@ma treated with 26010 ¢ 6f 7 hours

copol ynarotrut B8 it B/ (G5B Molfandt 4o T phirdioic, B 626 R
i ntr odugedciion mbeut was éten heatedi 21 @20RCtfbr Khours witH usitrirg) m@cbcmmﬁ
sep;%rat ar and treat ed with 26.11 coconut fatty acid (C8/18) (0 128

Oandiad ap agiddiumppenf G QGMEIf%@"U% mol ). The reaction nixture was
t hen heated at 220C for 7 hours with stirring. The copol yner

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




10 had an acid nunber of 0.46 ng of KOH g. Preparation of copolyner |I1I:
185.00 g of polyglycerol where n = 9.7 (0.256 nol) were introduced into a
stirred container with N2 introductiongand water separator and %reat ed
with 4.25 g of phthalic 15 acid (0.0256 nol) for two HOUFE"RE “3%5C. The
reaction m xture was clear and honogenous. 25.50 g of coconut fatty acid
(C8/18) @aideérenthieh adeled driteerossiinkedford hourd at 218°GtTHY eactionkeagner and
reacted for: 5 hours at 215C. The copol ynmer had an acid nunber of 0.38 ny
of KOH gProficEyss Gerirand homegenelsy of ~pol ygl ycerol where n = 9.7 (0. 256
mol) were introduced into a stirred container with N2 introduction and
water separator and crosslinked with 10.38 g of phthalic acid (0.0625 nol)
for two RBpursPegparatah offtest ferantat@msniomprisingvitse copsiymemdtolnogeneous.. .
25.50_g of coconut fatty acid (C8118) (0.125 nol) were introduced 25 into
the stirred container and reacted for 5 hours at 215C. - The copol ymer had an
acid. nu Bdn; d@g : I PRV : ‘ vglycer ol -
wher e nml%gt f%?r(rlglag%ggﬂvﬁ?)é vve‘r'er%idrﬁg@u%ag']gl ?aéeozq(gtpg,??(g(?gg{ndg\gj Q:lgr?%{ ainer with
N2 i nt rogiyphbsatesand natanh caseitit g of thedcaxiigmifs et Wirt B0Q hoffatproThe coconut

fatt i.d (C8/18), (0. 121,10 .aci d. nunb 0.14 f KOH i
hehi oveddata & weidhs teter i 460 actfR ifetiont BRI GNY ARLPBE An amsEntal BS o of
pht hal i cokmubftioRess FaapondfPtodnit date 860 VRS Wadssslieand ﬁ@%ﬁhbtﬁ%@% fRr 2

hours at 215C. The reaction end- product was clear an onbgenous.
Pr epH} at plant species Abutilomthaepiviasti (BBPITIHY Bgsbatia cxpbataSEBHEX), Eherbitst

f.or mul at | with in 1 chase. 200 g, 300.g an .g _of
ol yphos s BTPLHF [THBEER Baflutdning? EALAS: ARranitils ool GuiRey gy
vat er . THehindeklaa l@fuys?amt(rsomtey, drid, HREP2 fefalyy &t PO SeEntEgEwAP Y
adj uvant. An anount of the
assessed according to a % scale. _
0% means no effect and 100% means complete destruction of the types of plant.
15 The effect of the copolymers | to V on the herbicidal action of glyphosate is shown in

Table 1.




formul ation 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), @&alium aparine (%Ig be%?g ant hus
retrofl exus (AMARE) and Echinochloa crus-galli (ECHCG, atfter 21 days
at 20C, the plant growth was assessed according to a %scal e. 0% neans no
ef f ect anhablé00% rreéﬁﬁscto:dmeoaolglemm beViamthef hdrbitidal petiorobf pl ant. 15 The .
-effect of the copol to V on the herbicidal action of glyphosate-is
shown in Table 1.9 '%&?Oﬁ??)ecerrber 2005 Table 1: Effect of the copolymers |

- V on the herbicidal action of ¢lyphosate
A yphosat eCopol y- SEBEXAMAREGAL APABUTHECHCGPHBPUTot al  ( g/ ha) ners

200~ 1040530 ] Gooly1 % ARRIDO0LARARE | CM APOEABUSH(ALHCE] PHEMB07Eaa7 4553
SO 1 T AL P RS SR R P gt o
3001 | 1 64806¢%b703560° 5001 | 185857085855578 20p1 VA57(55364530480 10
3001 V6585658655063 - 15 | 45 20 10 | 20 20 22
o 500 | - 30 65 40 15 40 40 38
200. | 75 | 80 25 | 20 70 45 53
300 b { 85 . 85 50 55 85 65 70
500 | 95 90 | 75 | 75 90 85 85
200 n | 3 | 70 45 25 65 30 45
300 1l 5 | 85 70 50 80 55 65
500 k| 90 | 5 80 70 95 80 85
200 I 40 65 35 20 60 | 20 40
300 Hl 65 80 | 60 50 | 70 35 60
500 1l 85 85 70 65 85 55 74
200 % 45 70 55 30 45 30 46
300 Y 65 85 65 50 65 50 63
500 v | 95 | o0 70 65 90 80 82
200 v 35 70 | 25 15 56 35 38
300 v 50 |. 85 45 40 75 65 60
500 v 60 95 70 65 90 95 79

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

of glyphosate.




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

Decenber 2005 Cl ains: 1) A pesticide Preparation which f° ?ﬁmFﬁ@ ?orn1of an
SL (soluble Iiquid) preparation or an SC (suspension concentrate)

pr epar@idiyp@- conprising at | east one copol ynmer 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 ﬁl th A(pcé\gtu:ci\’ﬁgeyrl"ga%a&on W%Ct% |C%gt}\8ﬂrhlec8é& %Lp(gglﬂ)ﬁle I[Qﬁld?&%@gﬁ%n and 0.1

. s conprise rrponent a),
to 3D%ian ﬂ)@l(glhﬁpem’;lon@ommtretwt) pte)aaeat@n@o@lptnan@@@ieaﬁcne|cg|miyr0ér conponent c).

2) The tﬁgﬁtablﬁ' g/ é)BEI?ﬁ-%n%tioﬂ%fas claimed in claim1, wherein the

di carboxy I's oxalic acid; a dlcarboxyllc acid according to
formul @) (gllyc)ard{-lcxx: R2-COCH (I'1), and/or a dicarboxylic acid according to

formil I m I erein R2 is a (Cl-C40)-al kyl ene bridge or
a (C2- %Z%I)t‘ea%f(eny eéfjg B\b:c%?'éé]‘gg R is one or nore radicals chosen fromH,
( C1- C20) -ahldagt ong BRn@G20)oxglikaciy k) aqioedindly to foemag (1) hal ogen, - NC2,

(Cl_-_-C6) - al kﬂx_&ooﬁo or - ﬁ:EJ((Cl- Co6) - al kyl).

where R' is (C5-Cyg)-alkyl; (C-Cuo)-atkenyl; phenyl or naphthyl, 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 ¢).

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, pimeiie acid,

- suberic acid, fumaric acid, maleic acid, phthalic acid, isophthalic acid and/or
terephthalic acid. |




3) The pesticide preparation as clained in claim2, wherein the

di carboxylic acid b). is oxalic acid, nmalonic acid, succinic acid,
glutaric acid, adipic acid, pinelic id, suberic acid umari ¢ acid,

mal ei ¢ acid, phthalic acid, isophthallt acid and/or te?%%ﬁ?rﬁbéaflfoggaci d. 16
20 Decenber 2005 4) The pesticide preparation as clained in claim3,

wher ei piyt he gl : I it ! i ! LGsacled, and/ or
or ephtal | & gy rEpaEn A8 el Ty o roih P RIS AE St 7T
as cl aibyisiphthalt atidasopbthaliofact] andfr lerephthalivizeic ipneferiisly phitteatiardniky | i ¢
acid c) is a fatty acid or m xtures. thereof. 6) The pesticide preparation
as clainmed in claim5, wherein the nonocarboxylic acid c) is coconut acid
and/ or ghal | f YidaG 6k : ' 7T Sit Lufd

pr epar aS? [ onagg pgsg?,‘lgggin?%ar%:hgf\%szﬁ %m&gﬁ%%?égfﬂﬁ %fea'aﬁ%glﬁﬁo%kweg&gci d b)
i's pht tiz morecaoxyiic atid ayima daltyagig dranixbirds dheriesf.coconut fatty acid. 8)
The pesticide preparation. as clainmed in at |east one of claims | to 7,
wherein the copolyners conprise 1 to 10% by wei ght of conponent b). 9) The
pesti cigye -pﬂﬂéﬁfe%!ibi@&:p?é&ﬂaﬁbﬁ%‘é difinfdd ine@ain 9NEhefeif it Monbchfbdkyljuher ei n
the copodl yners have an nunber of from 400 to 1000 ng of KOH g. "10) The
pest i cagi griepacenutaeidandfostatiew fattyacid.queferably cocootibaoid. | to 9, wherein.
the viscosity of the copolyners at 60Gis 1000 to 35000 nPas, preferably
1500 to 35000 nPas, especially preferably from 1500 to 10000 nPas. 11) The
pesticizle pTapPestitias pasparhtibied didiniid ihedsiin 22dH, vihareibthle to 10- 1-
wherein, during the copolynerization, firstly the glycerol conponent a) is
pol yneficagpXylic getdyy)is eBElic agithand e manosarsayviie actsl c)da gogonutdatiye of

di carb lic acid conponent b) and nonocarboxylic acid conponent c) are

. copol ynerized. 17 20 Decenber 2005 12) The pesticide preparation as clainmed

in at |least one of claine | 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
di carboxylic acid conponent b) is copolynerized and then the

monocar boxyl i c acid conponent c) is ¢ppolynerized. 13) JB&;H%?&%?ide
preparation as clainmed in at |east one of clains | to 16; wherern the

gl ycerol conponent a) is firstly polynerized to polyglycerol, then the

nonocanbpxy The petidideprepaeiionds tainkedin yneaszene andidimen {010 diiserelpxy! ic
acid conponent b) is copolynerized. 14) The pesticide preparation as

cl ai nedhe glygeral eagposaet a) isdiraiinpolymesized togalyglygerol, feep e dicedraylice

her bi ci ' i Gi: i i : rici | i G

ot | AORLRoBPSRal ¢ Bl bl Hil 1R thEryihoBRnoRile 456 chhiithent )
clai m jdecopdigmetired.ne pesticides are- herbicides. 16) The pesticide

preparation as clained in claim15, wherein the herbicides are gl yphosate,',
salts and/or derivatives thereof. 17) The pesticide preparation as.clai ned

. . . At g 6 which de in oE I Of v Lk 1 X"
Teady 65 ulLePeRliclbHTaratb abialilodlh af BasfohdBr bR i, vilrel
gr anul she glyt8iol Sompbhedt af isifirsthepaliyngrizbd tbipohajlyoarol tién flest i ci des,
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component 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+




