. (12) | NTERNATI ONAL ARPLI CATI ON PUBLI SHED UNDER THE
PATENT COOPERATI ON TREATY (PCT) (19) Verld

ntel |l ectual Proper ani zati on | nternational
(12) INTER S RONAL PLAC ATION AP TR G PER (0P ATENE CODPERATION TREATY (PCT)

200 02.09.2004) PCL (10) Internati onal
(19) W°"d§ﬂ§ Ef*@?’ro@ "%él‘?%&‘?“% 20043 A |

”‘1"~ Al (51)
| Mdtenatodal Binah pat ent cl ass g n7: AOLN 25/30 (71)
Applicant (for all desi MBI s except US): I
(AOLN 25/ 30, 57:20, 47: 36, : CLARI ANT GVBH
(43) Internftiggl Bﬂlicat@p@ﬁqeng strasse 50, 6 5929 Fr ankf(1f {ntegpgtippa! gublication number
2 SeptdndB6p) 2004 (©2.89.2d0mt er nat i onal apBU'E‘atl on nunbe
P PCT/ EP2(004/ 00?350 (22) International fili ng“é%)t 2004{3073404 Al

February 2004 (13.0Z.2004) (Z25) Language of filing:

(51) Internat{odfipatedt@isngetddl. publ i cAbINFE0CaIMUpplice) JPAtall designated States except US):
/1 (AOINrBI3ats7ng 4v-06,uhes)pri ority: 103 07 17ZILARIR0T R@WIBMAIDE/DE]; Brimingstrasse S50,

2003 (20.02.2003) DE [continued on 6826tFrapkigredm Msin (DE).
© (21) Internatppniipp@idatiobaymidrt | e PCHERIOGNITEIRAL AGENTS CONTAI NI NG

COPCLYMERS (54) Bezei chnung: CORT)VNERErEMNIBHAL TENDE
22) Internat@mmmmmwpw 20P4T(HED2.3%00) (7-‘()% E%A‘tppqwmowﬁ jonly): ZERRER, Ralf
_ CHCHZO) n - (AO p3(A0 g3(A0T3 D Karolingerring 10, 63791 Karlstein (DE).
(25) Language Ab}lﬁlg.( AO) g2( AO) r2 - R ( BGFIm%B«bst r %’(\g{E ,hlgra%[ngﬂ)E], Lcssmgstrasse 72,
(26) Langua L tbgsa to agricultural Q%nts cont i kirs

e PR or o plant gr ow ehuis Al ) pRCEMOY W, Claat S
(30) Data rel g‘%@ i pol yglycerol ether % ﬁ 65343 Suizbach(DE)
10307 1t Ogd’ b ax?%(ﬁﬁo%ﬁ%@f popycar bOXy C aC' s wher

he pol yglycerol ‘“ethers are defined by fornula (1) [commuedonnextpage]

WHereinm the radicals R, angdr{d are | denti cal ofr

di fferent and mdegendentl(%/ resent hydrogen;
(54 Tle: ESHIVETURP L AFRNT B?W%H%ﬂ’ SPPQ’?PB‘SEFH uted by 1 - 3

(sé)ggéi%%njzfégll(’ IeYMﬁREF“i aI ko%&ﬂ%ﬁqﬁﬁ% 8™ %4nd i s

optionally substitut ed by 1- 3 (Cl--CA4)-alkyl- or
(C -C4)-al koxyl groups; phenyl is, optionally,

)Suglsufitﬁglt“ed gﬁﬁ@mﬁ&ﬁhrﬂ%ﬁ@ bé‘t (g‘g)ra‘% Aﬁ) 3@% Fi ut e(i

by f - 3 (Cl-C4)-al kyl- or (Cl C4) - al koxyl groups;
groups of formul ae R4R5I\|-(©—12()A3o)£2(am)ggam)ﬂ IRD(CHZ) "
“(AO) zH -SCBH: -SOB-X ; - POBH2
-CR2- COOR ; -CR, - COO X+; CORG OOOH CORG COO X*;
R)2C(R).2C(R) 2-N(R) 2 R) 2C( RhC(R
(5 )C( lr)(gH?T( 1) C( ) q(rml)!mr g.en%( r%?'_qg(qqac( ) 2 ND(PS?H(Z? Zt]"u_Q ator, BY a copolymer
ly % e_or vclegh ?arb po y ic %s’ wher’eb the polyglycerol
are Et’&? ;h % lﬁg LEZ g d R are L] 1f{er Rlently represent
gen lc, 51 9 )optd alf)y ubsmﬂ:QZb'yCﬁO '((ﬂ Icks ey or\/l\h.l(ﬁ)h]kdpxﬁ groups; (Cy-Csod-alkenyl is
opﬁbﬁehkj( Qi :hey a;‘&ilﬂ phanakednedd 1arsdCRE)-whi- ©h(Ce@inalige! groups; phenyl s, optionally,
saistlen by ¢aPp «b1€ndikﬁffe|tfeﬁt’ alkoxd g @pphibyl "SlOPh ey ohgé fiped bS{) L 3 ég'i?’ e —-
1 R“' N-( ent b *; -POsHy; -POs7X?
(C (a.alkw Sor%%ug) g&%@;{n (Z'R)zg(é? ﬁgf é}y)zC(R)oC(R)z N((AO)ZH)21
@Oﬁh% ]orR1 r(%ﬁ'bﬁﬁ(@&b)z)%}l% QRUPReR am{/&\ Z kd,-alkyl; R* means H
-C[;ﬁmyle@ﬁ@j)ﬁlkenfl GiLth} Sb)ionaiy Kﬂﬂﬁ&haled( @ganﬁ:;RDt)l’ncﬂlcéﬁ $ﬂyénucall’td different, represent
iy hyﬁfg& «Copbaionak-Ly)alkey etz dpishaitisuipiinae eprresanrgupNamuIKANORH; RS represents
< (CC{PEkemy (C ,R?lzmﬂ andwh@pt@tg . e ¥ depEispigNet, K Ca® or N(R7),*, whereby R? represents

H or {C,-C p)-alkyl, preferably (C) -Cyr-alkyl; x represenls a number from 0 - 15, y represents a number from 4 - 6; # represents a

number between 0 30, preferably 1 - 5: A represents an alkene group, preferably a group -Ca 2Ha-, -C5He- or -CyHs-; n represents a

number between 4 - 40, preferably 5 - 20, especially 10 - 20, and the indices pl. gl. rl, p2. q2. r2, p3, g3 and 13 represents numberg
¢y between 0 500 with the proviso that the compounds of formula (T} contain free OH-groups and at least one of the radicals R!, R*
I~ and R’ represents a carbon/hydrogen group, preferably {C1-Csg)-alkyl

/0

"\'r (57) Zusasmnenl'.aseung Gegenstand der Erfindung sind Landwmschaﬁhche Mittel, enthaliend: A) ein Pestizid oder einen Pflan-
zenwachstumsregulator, B) ein Copolymer aus: a) einem Polyglycerinether, b} einer oder mehreren Dicarbons#ure/n und/oder Po-
Iycarbonsiuren wobei die Polyglycerinether durch Formel (I) definjert sind, worin die Reste R!, R? und R? unabhingig voneinander
gleich oder verschieden sind und fitr Wasserstoff; (C,-Csol-Alkyl. gegebenenfalls durch I bis 3 (C;-Cy)-Alkyl- ader {C-C)-Alko-
O >yamppen substitniert: {Ca-Cio)-Alkenyl, gegebenenfalls sulfoniert und gegebenenfalls durch 1 bis 3 (G- Car-Adkyl-

2‘00

[Fortsetzung auf der nichsten Seite]

[continued on next pagef



Hor (C-Co)-alkyl, preferably (C-C4)-al kyl; x
‘represents a nunber fromO - 15; y represents a nunber
from4 - 6; z represents a nunber between 0 30,

preferably 1 - 5; A WHDr2080440573d04aAene group,

represents a nunber between 4 - 40, preferably 5 -

(81) Designatedstatespdess afidryisd BdieatdYpr avargt t he TMEEwessap(AT, BE,IBG, O CY, CZ, DE, DK, EE,
kind of piiondad) 2rotec@on pBilablgB ARG, AL, epr es ERtE, FRuABeER, Hb&E UBdi), MC, NL, PT, RO,
AM, ATAG0Q, RAtER, BReBHAEN:BYoBEHA, t he €b dR). GIAPL RFn.oLF, CG, CL CM, GA,
CH, CN,(CO, CRofAY-di%n DKy BM, PFL-Ryp Egp‘%land afiN| GR<IWV.dffe M% NEHRY, TD, TG).

ES, FI, GBy §P¢ §F-LCHRCM, 1R, Hi, ID, B8 represents a

It e P4Bshedt © _C o) -al ky| fl
N “%éf e Gt ke
n

B
ﬁ;\ KEMDI%%@ R F OB RS L ! \
NZ,,OM(%‘:’ % Ij;gé : $ egenstan re tlaz_ exXpikation o heéz‘?medlimit Sfor amending the
SK, SL, ) ., U 3
Uz, VC,%%IS Ziﬁtxggﬁt rernen

5, S, 225\2%’% g:e ggﬁ'& ?oe geur?palftb%g?fd z‘é)the event of receipt of

el h yirer aus: a) ei nem Pol yg|ycerinether. b)

(84) Designated §5tes (Qﬂ%g ozﬂ@b&@&@&:& /5 %QQ”%H re&/ &pl@;fbgérpb}‘ e MBIeud) codes and the other
kind of F¥HAN OPNSAMN BRIMRRE DEERR] YbhiohsNREAREe iWddB B the explanations ("Guidance
GH, oM boE, Bl MM, MzOeh,isni €, trz i M, WiNokes @i €odde kA BBrevialifhs'padthe beginning of each
Zw), EnRdiai el her) @Yy KO RE| maneer Ty! ebgubar atien ofrr Rthieden si nd '

and fur Wasserstoff; (Cl-C, 0)-Alkyl, gegebenenfalls
dutch | bis 3 (Cl-c4)-A kyl- COder (Cr-c4)-Alko-
Xygruppen substituiert: (C2-C30)-Akkenyl,

gegebenenfal I s sul foniert and gegebenenfalls durch I
his 3 (C&-C;)-Akyl y (72) Inventors; and (75)

I nventors/ Applicants (US only): ZERRER, Ralf [ DE/ DEf];
Karol i ngerring 10, 63791 Karlstein (DE). SCHERL, -
Franz- Xaver [DE/ DE]; Lessingstrasse 72, 84508

Bur gki rschen (DE). German (74) Attorney: PACZONSKI,
Marcus; Cariant Service GrbH, Am Unisys-Park 1,
65843 Sul zbach (DE). [Foriser"ung auf der nael aren
Seire] [continued on next page] WD 2004/073404 Al (81)
Desi gnated states (unless otherw se indicated, for
every kind of national protection available): AE, AG
AL, AM AT, AU, AZ, BA, BB, BG BR BW BY, Bz, CA
CH CN CO CR CU, Cz, DK, DM Dz, EC, EE, EG ES,
FI, G&B, G, G G4 GM HR HU ID IL, IN IS, JP,

- KE, KG KP, KR Kz, LC, LK, LR LS, LT, LU, LV, M
MD, MG MX, MN, MW MX; MZ, NA, NI, NO Nz, OM PG
PH PL, PT, RO RU SC, SD, SE, SG  SK, SL, SY, TJ,
™ TN, TR, TT, TZ, UA, UG US, Uz, VC VN YU, ZA
ZM ZW TM, European (AT, BE, BG CH, CY, CZ, DE, DK
EE,

oder (C,-C;)-Alkoxygrappen substituiert; Phenyl, gegebenenfalls durch 1 bis 3 (C)-C,)-Alkyl- oder (C]-C‘;l')-!.\]koxygruppen
substituiert; Naphthyl, gegebenenfalls durch 1 bis 3 (C;-Ci)-Alkyl oder (C,-C,)-Alkoxygruppen substituiert; ?rupp:a:l
“der Formeln RYRSN-(CH;)y-; HO-(CHj)-; -(AOYRH; -SOsI; -SO5X* -PO;Hy; -PO;7X* -CR:-COOR‘;. -CRZ-COO'h b
_CO-R.-COOH; -CO-RS-COOX*; -C(RRC(R),C(R)-N(R); -CRRCIR),CR)-NUAO)H ), .-[CH;CH(O_(AO)&I)C&:O]W Rk
-{CH,CHR(O(AQ};)CH,0),-R stehen; wobei R fiir H und/oder C,- bis C,-Alky! steht; R* H oder {C;-Cro)-Alkyl, (Cz—Cse)-Arlkeny],
gegebenenfalls sulfoniert, bedeutet; R* und RS, die gleich oder verschieden sein komnen, fiir Wassers‘toff, (Cl-clg)Alkyl,
{Cp-Cso)-Alkenyl, gegebenenfalls sulfoniert, oder fir eine Gruppe der Formel -{AO);H ‘ stehen; R® fiir .(C1;C,q)-Alkylen,
{C-Csp)-Alkenylen, gegebenenfalls sulfoniert, stehen; X* fur Na*, K*, Ca™ oder N(R_’),.,‘ stehen, wol-)m R7 fur H oc‘ier
(C,-Cio)-Alkyl, vorzugsweise (C;-C,)-Alkyl, steht; x fir eine Zahl von 0 bis 15 steht; y fiir eine Zah] von 4 bis 6 steht; z fiir eine
Zahl von 0 bis 30, vorzugsweise 1 bis 5, steht; A flir eine Alkylengruppe. vorzugsweise eine Gruppe -C;Hs-, -CsHg- oder -CyHg-.
steht: n fiir eine Zahl von 4 bis 40, vorzugsweise 5 bis 20, inshesondere 10 bis 20. sieht; und die Indizes pl, ql, rl, p2, 92. r2, p3,
q3 und r3 fir Zahlen von 0 bis 500 stehen; mit der MaBgabe, dass die Verbindungen der Formel (1) freie OH-Gruppen enthalten
und mindestens einer der Reste R', R? und R? fiir eine Kohlenstoffwasserstofferuppe, vorzugsweise {C;-Csp)-Alkyl, stehi.
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ES, FI, FRRL, G, &R HO, IE, IT, LU M, N., PT, RQ

SE, SI, SK, TR}, QAPI (BF, BJ, CF, CG C, CM @A

oON, GQ GV M, MR NE, SN, TD, TG . Published: Wth
InWoWM?zmpMOﬁearch Report. Before the eXP’UT‘?EEQﬁO@/bOBSO
the tine limt for anending the clains and

republished in the event of receipt of anmendnents.
(8eschpsdrgnat ed states (unless otherw se indicated,

for every kind of regional protection avail able):

ARIPO (BW GH, GM KE, LS, MN M, SD, SL, Sz, TZ,

UGAgwlturi‘ebmszrtmsmnﬁ;ﬁMmg%anem KZ, MD, RU,
TJ, For an explanation of the two-letter codes and the

ot her _abbreviations, reference is nmade to the_
5 exgheaniavention (elaﬂsdﬁhegrlcmmrelscmp@ldees @anprising copolymers

Ab hgyb
/ dp{hrt’é({)'lnaél‘eonﬁbt)alr%‘,glé %g f(gipﬁg) @oﬁacc? gtﬁ%ﬂ{)/lg:%thers and
susgaaqrquy@?taCIdﬂqehpplych%eﬁlﬂal Thecanetymets, &ring about an

(Cim A bMlogiesleactidd, o) P%lnk Wtwpﬂ?ﬁiators and pestncrdes
Stb eslr(;;nse EIBPS(%FQ%I %ES{]%V pg}ggﬂ%gc%ﬁes nemahmdes

1OSubati|rbdleretrdees$ uppen der Forneln RARGN- (CH2),

R i by S5 o bl S v

o( yweximy sy, N@“?ﬁﬂﬂs@o RNdGERPITARYatian (AO) z} 1) 2;
[CH CHOQAOzHCH g"- R; -(CHCHR(Q(AO z)CH20O "
st hen: wobei R fur Hand/odor C - hIS C,.- Al kyl 51
Q,ggqte@t@n ggeNts grephemiesl cujg;@x)tur ﬁmﬁnces whic penetrate
15 ge Ripe MG alp I@tstiééwloﬁ?fxbarabﬁide@mhlsn&dr |ﬁn@k Bh, tHE lant and

g'cﬁ' RoRasrgle J6hSy Hhere BesP it e "Wl éﬁ%ﬁ%ﬂimmdes

( Chlic8ey- by k\se;ztlcldgegade‘uagbmﬂelssThesud)étompe]rllant bddricides are

f I

| SEoSRS) SRS, oFRETSE < hd T B 3 pant. for

Caepamglg bmﬂmmmn@ﬂaﬁmotqaynmes;sz Tatty aq;qddu@a;ynthems or amino
20 ( Cheitl Koy tl'@r/éls é(r?d Féé@s%qhé %Klﬁ%bﬁ:&f g@tﬂﬁmatnoﬁt groWth or to

fur eine"Zahl von ste el ne Za von
4 Hesdepthdfhe P?nﬁf‘ur e| ne Zahl von 0 hi's 30,
vorzugswei se 1 bis 5, steht; A fur eine Al kylengruppe,

G - H4- - C3H5- d -C.Hs: .
Y O T OBl ARt et & e Giowtiy RONRIIN B etk can be
hi de@@mnauisWEb vekbeercel  thesplaft gewdhi or theddatinagé raditke plants

25 pl a@éeéjotgy t'{e[’%cno%gof t!n% C?c?é%n@éd%ﬂg o@%hglﬂédaf%%*% RhcfioR of the
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Veemcvﬁﬂwa@me dag trre)eﬁecptlvelc)onﬁ:eetretlm G uppen ent hal ten
-and m ndestens einer der Reste R, R2 and R3 fur eine

KohI enst offvvassers rup VOr.zug, swei se

(C 0 'SPEM an °P§'F@x g 'ﬁoﬁ@@’ﬁ%ﬁhe B@%‘i‘ﬁj%t myist wet the
- Agthle %&‘g/llaalndcl@mwthe%r @loétlﬂ' d:téhmgldi«’@mériﬁdéfo? penetration of

0 PoHeChAR G St o IR hERet FhB 57, Adhiaved. A gonera

problem in this context is that only a fractlon of the active ingredient exerts
the desired activity, i.e. can be applied to harmful plants and grasses and
adhere thereto for a sufficiently long period in order to penetrate the plant
cells. The greatest part by far is lost and remains unused.

- As is described in a multiplicity of patent specifications, the mostly aqueous
pesticide formulations have, in order to compensate for this ecological and
economical shortcoming, adjuvants added to them which improve the




whi ch are obt ai nabl e by: copol yneri zati on of glycero
et hers and dicarboxylic acids or polycarboxylic
aci ds. The copol ymers bring about an i nproved
bi ol ogi cal activity of plant growth regulators and
pesti.cides .  (herbicides, ci de fungi ci des, .
~ batedppiinadie Sﬂ@qgﬂl%éha@@uqﬂgﬁaﬁlﬁy&r & adsgrhtiw betiavior of the

fod@tﬂdief GuBietncePINdicogen Vaditi W'o@hofa%ﬁw\éeéﬁd accelerate the
si ol o

P ehA BT B e REh b AL ERe B pEbR 1 gt oL BESE WY the piant
protection agents are chem cal or natural substances _
I
5 "MD" 3205 508! SooctBeB! Al prEBhictionPbEALIVGREEHS 18Ey acid esters
anarldrthéﬁst!w)yntMEm prajectiart opan@d@mﬁcfcxﬂe@dar:@g the surface

{Qis%rﬂSﬁ?T%ué&js er%ﬁ origisect i ci des and fungi ci des.

The nost ort ant Icides are chem cal substances
whi ch act on the transport system of plants, for

exgmpk 89 meraikdwibe bilédl@§9§bogblgb@ﬁi! fftbﬁﬁfac&j efsﬁéﬁ ylnaﬁar‘ﬁcular
i osynt hesi s, an

bi osynt hes aci

10 ¢ SRV b POV EsrolgorsiBrin: Pon avaRBwt i opianh” Hefgction
deadarhpofsmbhe. pl ants. The biological activity of a
plant growth regul ator or pesticide can be determ ned
wth reference to the plant growh, or the danage of

t hWQIHEB48 T extals the use oheo yC@mlcﬂertvla@Vg%m plant protection
' nsé.%gbsmmg %nahﬁsdl@@és e SHdUBERD rggwe&rdr *é%ter@ﬁoméq{ébwtdai
?d

tine ct] ve conce
15 o Beial GIaRasaR. ARIINGyo WREDHOSY ArB s 0o 055, a
they rtfféfr"lmbecmyhéntaﬁdhé eBivity bh el fp@@te@tlfsmlfcbmpo%ﬁbln}s can be

t nPBEDHPd REcrBaRENS PABEMRREY s5ies it Beahe CRIGAREPAIC Bcids.

problemin this context is that only a fractlon of the

ey gt U6E HBTbORNAL By th0SpilEe) HRBIAPLE Hid Kiokdoital ectiviy

" can be applied t rasse
.20 adﬂ%@%ﬁtn&sea@ gewth rggtﬂiatqrsemnog/fullbﬁgplpéedod in order

¥ oltﬂféheﬂfe?éf%ré Eﬁ dH élof d‘é@biogingm&/él rc%ﬁ{;ﬁ)%ﬁtlo?%rdr fBbfnulatlons

ar_is |ost and I ns & describ
a ﬁwfqvxﬁhlr@gv&awﬁ fﬁlﬁ Bﬁ%t'cé‘f%ﬁzl"ﬂ iPERIGURSOf her, 'Q'Hﬁst Pﬁlthe class
aqgﬁﬂ\leSNtmﬁﬁphf @Pdmeﬂﬁﬂ ¢tinki(g %hb@m@) sUBst@ths Wwhich have an
@Fensa e for Qnomi ca

| B3R AV AR OE Bt aY (1 CREIR SRIC HCPPISal Simele to
| 25 2 hawed|eadnd iviell, talératexb lbybhdiinens adrite thenensirbnmient.i Giyphosate,

Ofbéﬂge%d%m '8Hwa‘?l}ﬁ‘éfﬁtg iy {, r[ngg‘nblécghaesm&@%?we highly

Nbreo tlves can accel e
peaﬁwtm kerbiside wihz:broad @@@gttﬁr&p@bcammgﬁwbem eraplipyed in

SUfgh gé%n‘lcﬁ}lﬁs 'irhﬁgﬁ&:@lf‘ e. Yo&Eihdr WA ﬁ@@er@eﬁ% 'p'i’éi’l“éra(tmE applied
Pr e Cv%%elr(-)s%luble say %P eé)?amg)lgt ta% %ﬁ(la dalish metal, ammonium,
30 alkylamine, alkylsulfonium, alkylphosphonium, mono(isopropytammonium),
mono(trimethylsulfonium), sulfonylamine or aminoguanidine salt or else as
the free acid in aqueous formulations, but also in solid form, to leaves and
~ grasses, where it acts on the transport system of the plants and destroys

the latter.

35
' Surprisingly, it has been found that the pesticidal activity of plant protection
compositions is markedly improved in comparison with crosslinked
polyglycerol esters by the addition of copolymers obtainable by

copolymerization of glycerol ethers and dicarboxylic acid(s) or




and their use in plant .protection conpositions for
reduci ng the surface tension of agueous conpositions.
EP 539 980 |i kew se discl oses polyglycerol fatty acid
esters, in particular 10 al kexyl ated pol ygl ycerol
esters as adjuvants in plant protection conpositions.
- worolycatwxyli@Reiges the use of pol ygl ycerol derivatives
in plant protection conpositions and discl oses the
effect of polyglycerpol ester.on the herbicidal 15 .
o heirsset ol ko e Ries T AgiaIWEA oS BTG aRHsngi
- V\PL\@?I 08(peRtibidedr & plahhgiowthpegviatarnt bof tge act idvibty
0 an r ' ositions can be obtaine y
5cr §§s|iﬁkﬁ%ﬁ§}y§i‘%§@59§§m esters by neans of
di car boRy! i cagmilyigycevelvathenel ess, the potential for
t he opt j,mal fs [ i [MRYA ; ;
pest i ci Bba. aqeor SerR it Bo Ry AHIET andl photb A€ civs
exploited. It was therefore an object of devel oping
noyR! p&IgHResiol bfets !Béiﬁgodéﬂﬂe@tbﬂh%_fo%u&fm\’w h o
regul at orS and pesticides, in particular of herbicides
100f the class of the N phosphononet hyl gl yci ne

(9! RRAOERO L) ASHHFIGICACH, DHICH, O A (G, ADRRINDIRA R?
activity afd which are af Jthe “same tine econom cal,

sinple to 25 handl e and [l tQl e y mans and

the environnment. d yphosape‘, (A &1%@5 ghl 0
environmental | y conpati bl e and si mul taneously highly '
effective herbicide with a broad range of

 apphbfah 198 Sadibaiste! N aRRIFY 8rb inflepbAESRIRRIRHAEA dridifferent

agri cﬁ?ture. Together wwth wetters, it 1s preferably
apphd sepregentR¥Eege®| ubl e salt, for exanple as the

15 al [R-CapRhilyl wHisk s WptioABIR|dabsamitee byah ky suldeoipatky! or
al k hosphoni um_nono(i sopropyl anmoni um ,
rm(%‘(‘gﬁ)' KYO8HR%Ni um, sul fonyl ani ne or
anmCwdugpaikengl saich B oplicrealigssulfomaitéd eddaoptibnally substituted

U594 BB P HRSy Gt O oM Lo
syphemylofwhitte il asptionailyl debstitotesl tyhell &bt Br (C3&E4)-alkyl or
20 S PGERFARPAL oYY o1 et on- composi ti ok 15 mar ked y
i npapivieyll iwhichnjsaroptionaily t sulestibsteldi iiyed  tpol3y dCyex)estlkyl or
colS e ipaRitst on of corolyrers ot neble by,
achteusp of BopBIABIXRIN-(Ghi2le: HAMGHRlpem(AO)zH, -SOH
'Cgl@c?{g‘s)fg-P@ég}?ﬁbéé’zﬁﬁfJW-U@@R’;Q@WQUOW?'-CO-R -COOH:;
-CO-R -C%OX ; -C(R)2C(R)2C(R)2-N(R)32;
-C(R)2C(R)2C(R)2-N((AO)zH)z2; -[CH2CH(O(AO) ZH)CH20]n- R";
where
R represents H and/or C1-Cy-alkyl;
R’ represents H or (C1-C1g)-alkyl, (C2-C3g)-alkenyl, optionally sulfonated;
30 R and RS, which can be identical or different, represent hydrogen,
(C1-Cq0)-alkyl, (C2-C3zp)-alkenyl, optionally sulfonated, or a group of the
formula -(AO)H; |
'RB" repres'ents (C1-C1o)-alkylene, (C2-C3p)-alkenylene, - optionally
sulfonated; R '
35_ x* repr'esen"ts Na+, K+, Ca2+ or N(R
| (C1-Cro)-alkyl, preferably (C1-C4)-alkyl;

7 7
)4+, where R represents H or




a pesticide or a plant .growt h. regul ator B)a copol yner

made of a) a pol yglycerol ether b) one or nore

di carboxylic acid(s) and/or polycarboxylic acids,

10t he pol ygl ycerol ethers bei n@ defined by the formil a

(1) RO - (AQpi (AOgi (ADTi (CH2CHCH20) n -

( AQ)rpB(eseNgBa AgMEr fronRe o158 - (A0 p2( A0 g2(AOTr 2 -

g-R2 and R3 are

mg\e}@EF% #Q%uﬁ@%r?@gﬁzﬁﬁ) di fferent and represent

hyérféaéqﬁeni%a m@t@(ﬁmp@lfﬁ‘%ﬁfﬁﬂw bdedonal |y

sumstre r@%@ﬂtsbﬁnlalkﬂeﬁe(?buﬁél CSpréfekéfH)Iy &Tgroup -CzH4- -C3Hg- or
Ciﬁ al koxy groups ) - al kenyl ™ whi ch

opt'pﬁj 'l y sul fonated and optionally substitut ed by 1

t 0 n3re(o€§se§ﬁ4§ aahuibeofrofCl 1640, Préferably %H@UI@S,, inpRetidtlar 10 to
h is optionally substituted by 1 to

(C]'.2 C4)-al kyl or 20 (Cl-C4)-al koxy groups, napht hyl

whiacH the irahtesopdl 4y, réup2tqa, ul ep3,mB and o3 Bepresent numbers from

- (Chy | kyl or (Cl-C4)-al koxy groups; groups of

the Tormil ae- R4R5N-(CH2)y- HO(CHZ)y (AO) ZH; -SCBH
- CR2- COO X

10 swhxtne pr@ﬂsqinaz -P03 X -

eRc@ n @gb rlse free OH rou s and at least
ga?s% e‘@ 5 ) Ao h ot s ARG group

: andl-efera(bly(@—r&ﬂgbyhzkyl? represents H or (C| d o) -al kyl,

15

- 20

25

30

(C2-C30) - al kenyl, optionally sulfonated; 30 R4 and
R6, which can be identical or different, represent
hy icayboxylic(aid<hp whidhksite pfef2rabB0@mpldyedydre dicarboxylic acids

.opkt)?%éfolrﬁéU% ]onat ed, or a group of the formula

esents (G -Co)-alkyl ene,
(C2- C30) - al kenyl ene, optionally 6 sulfonated; 35 X+
represents Na+, K+, q@@(g;@?d@g@q) 4+, nhere R7 '
represents Hor (G -Cl o)-alkyl, preferably
(Cl-C4)-alkyl; 4 x represents anunber fromO to 15;

and/or dicarboxylic acids of the formuia (|lI)
R
COOH (),
COOH

where
R denotes a (C1-Cap)-alkylene bridge, preferably (C1-Cqp)-alkylene,

especially preferably (C4-C4)-alkylene, or a {C2-Cop)-alkenylene bridge,

preferably (C2-Cg)-alkenylene, especially preferably Co-alkenylene, and

R denotes one or more radicals selected from among H; (C1-Cag)-alkyl,
~ preferably (C1-Cg)-alkyl, especially preferably (C1-C2)-alkyl;

(Co-Cogp)-alkenyl, preferably (Co-Cg)-alkenyl; phenyl; benzyl; halogen;

-NO2; (C1-Cg)-alkoxy; -CHO or -CO({{C1-Cg)-alkyl). R2 in formula (H) can
- be linear or branched. Formula (II) also encompasses dimerized fatty acids
‘such as, for example the Pripol acids.

Especially preferred as dicarboxylic acids b) are oxalic acid, malonic acid,




y represents a nunber from4 to 6; z represents a

nunmber fromO to 30, preferably 1 to 5; A represents

an al kyl ene group, preferably a group - C2H4-, - C3H6-

or -CA Hg-; nrepresents a nber from4 to 40,
preferably 5 to 20, in particular 10 to 20; and the

i ngHeeiBicpasid gglutaric apid, aqlmlc rar_zld pmleh@ agittj suberic acid, tartaric

fe@bﬁﬁ%&ah@%ﬁ?@ﬁ%dd‘?fﬁ%@ om cﬂé’) Wrérérct B&idPTHRY I'1a°1%_|acsd

t ha e Co nprise fr
&P@%‘ Céf?af‘ & terephihage aPH’e r adi cal s Rl, R2 and

R3 represents a hydrocarbon group preferably

(C.G30) - al kyl. . arbo aci ds
5 o1 BPTaAY Erfteised asERBRIk,akoR B Sle ihualsr agidSohtali
f oawid and/ot ferejp@Bai2adidoH (11) 20 and/ or di carboxylic
acids of the fornmula (111) COOH COOH where R2 denotes

a. (Cl-CA40)-al kyl ene bridge, preferably

( CVeqy espediaiy pietereas dinachanyli asiceh pisatiithalic acid.

(Cl C4) - al kyI ene or a (C2-C20)-al kenyl ene bri dge,

- al kenyl ene, especially preferably

fer -
HFR@M&@CI §n(§°’Reﬁ%ﬁ‘?8fee§'t%@ClS’r Gipes T agﬂ.a@giss trimer fatty

sebe@tsemdf;rdr arborgic-icid Gan GRENisel bey bin grcrye@frer@mgennkmg the
ClIC6 especrally preferably (CLl-'C2)-al kyl;
nge?%ﬁ] enyI preferably (C2-C6)-al kenyl; phenyl;
benzyl haI ogen 30 -N2; (C1-Co6)-al koxy; _ CHO or

- I be
, O 10 bisheq Tk B h oo *pl Miffcuurs
15fat:wpa§=tlaes COIRMPTISES Crass tn@@h@ply@!yqen@ @lihrepﬁalofa*bed@rmula ()

EspfihaddripideinEiad-St; S cavdgpy b cpegt Oﬁ’rbu?
oxalic acrd mal oni ¢ acid, 5 SuCcinic-aci utaric

aci d, adrprc aci d, prnelrc acid, suberic acid,

t arrharporygrmrdr défﬁ}atﬁeg@nﬂ)lom rrpa@@ordanéél mgr rhearﬁvehnon as
L a

 erdieR&ipeRBbR fndRlibns ai PBIHIGH by sBRieREAG GhEerol to a
20 di palybonxgerisatiani eaction amdeplalkakheoccmdutdansr, Soligwdthbiyareaction

aCl,fh 3 QlcohbisHHY SRLLIAT Fith dicarboxylic acids.

To this end, glycerol is heated at 200 - 280°C under alkaline conditions.
With removal of water of condensation, the polyglycerol with a mean
25 degree of condensation of 3-35 glycerol units is formed within 5 fo
15 hours. The resulting polyglycerol is heated for 5 hours to 10 hours with
fatty alcohol or fatty alcohol derivatives at 120°C to 170°C in the presence
of an acidic catalyst, for example sulfuric acid, with removal of water of
condensation. The reaction is monitored via the determination of the
30 hydroxyl number which is typically between 400 and 1000 mg KOH/g after
the reaction has ended. :
The product is subsequently reacted for -1 hour to 3 hours with a
dicarboxylic acid at 160°C to 200°C to give crosslinked polyglycerol ethers.

35 In accordance with the invention, it is advantageous to modify polyglycerol

" ethers before or else after the crosslinking step involving dicarboxylic acids

by means of sulfation, phosphation, amination and the like, using standard
methods with which the skilled worker is familiar.




Very especially preferred as dicarboxylic acid b) is
phthalic acid. 10 Tricarboxylic acids, for exanple
~citric acid, diner fatty acids, triner fatty acids
~and pol ycarboxylic acid can |ikew se be enployed for
crosslinking the glycerol units. In a furt
pr éfer 68 &PRReNTERKUER? hate coalpshite B0 - fl%C “lt is diluted with

agfd'eﬁhlhé#ﬂ]lﬁéd WateF OfP Qi teclips ih@?@ﬂ:éﬁte cohfsri! bnked 90% and
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pol ygl ycerol derivatives enployed in accordance with

5 &58BY E et v Rauy st o CopheBER F BGyafEsR U™ mean
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o R 8 i e
d%@egt )fE?@r@H qrares of the gogelin qﬁdt pplyglycergl ethers are fully

hourpart’ansr suffatdd! s0lBorRAby oF pyResshated. heated for 5
hours to 10 hours with fatty al cohol or fatty al cohol

derivatives at 120C to 170C in the presence of an
aciltiec copolymess , pfeferabkamoneprise! flomn cOdcitd, 3084 thy weight of

' regﬂ%lore%f LIWFE e%erﬂ):?dt g@w @ﬁ%&g}r‘?ot Eﬂ aégaﬁttrtéﬁgrél units from
15 nuﬁgmpomnta) fosmekei188%4 by veighden 400 and 1000 ny

KO—Vg after the reaction has ended. The product i's

S_g uentl reacted for ,1 hour to hours with a
2 t} ofdhe Pire copeivmETS Gﬁ@awea.aﬁéoc Fodging ceational

pobtegt)mrolprefda@mlg affounts ai@)cqrdiﬁnqeowmfbaé h® 35 000 mPas,
I nvent 1.0 | S, ,adyva e D cer ol
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hg ! . e T 1
PhiRga% o AP VIRR: fthel ncostiBs A8 keRIANRRY Tpake the
Af handlinge pkadhe osubstanges na@recodif&cwltoT&@ cc.zmiymers are
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WUBY- addition of alkali netal hydroxide. 5
25 Especi al | y advant ageous are copol ymsrs of poI ygl ycer ol
at,i from

i t,.h f d 20
or B9 PafBEl pbfifs Bfepdrafioh BilBRH LR Poyaber@beihars sioyed
t oinl@ccordaves wel the inveGBoC2ake Hiet fprml afahixtuses of compounds of

or FeCaamiitidhett Byt WteFr FSRRSs o MBI Mg yrreacted

W Q*Nciéml haI ic acid. In an especially preferred
30 .

Pesticide preparations comprising polyglycerol mixtures, polyglycerol/poly-
glycerol derivative mixtures and/or polyglycerol derivative mixtures are also
considered as being in accordance with the invention.

~ 35 The highly concentrated aqueous formulations of anionic pesticides, in
particular glyphosate in salt form, and crosslinked polyglycerol ethers are
phase-stable. The ionic components do not crystallize out upon addition of
polyglycerol ethers, even upon prolonged storage. Besides the high
stability to electrolytes, the polyglycerol ethers employed in accordance




10 enbodi nent, free OH groups.of the crosslinked

pol ygl ycerol ethers are fully or partially sulfated,

sul fonat ed or phosphated. The copol yners preferably
conprise formO0.1 to 30% by j ght of structural

units derived fromconponent b), and structural units

f r avith e vepborrare d)ighly stakle t0bys iolysieiagttshorhen improved
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106gidanaus. t B ANoNIPTRERE ablléx ;féc‘ihﬁl foymer e onkacs the latter. A

fr @%&W@ﬂéﬁ?ﬁ? &f0 apd éﬁ%rﬁﬁ@ﬁ caﬁaﬂy fotl #id pedfcide formulation

f
5 e AEEPTg) 1 e ARUBTIPR BhPadies. T80 B iaiaoieabativysof the active

Wiingrediegtein the:plmsts.tl es_are possible, they nmake the

handl i ng of the substances nore difficult. The

copolymers are advantageously handl ed as 75%to 90%
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f ohBHadickiesharit rb@sfitidesaIBiRsalé®fona bétdrugémmance of plant
unr eact ed %Iaq\(cerol 30 Pesticide preparations

cofWEiTREUBH Tyl ycerol mi xtures, pol ygl ycerol / pol y-
gl ycerol derivative m xtures and/ or pol ygl ycer ol
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15 coh@é}@ldatf@rcnmdqtr@rm§mtablmhatbl@des afe, ampalrimlar glyphosate, in
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crosslin E cero ethers are
The Ikytamnige c aliyisy ﬁﬂ‘é‘"bloa Ikdpheshaniym; mong@isopisgyiammonium),
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ilit t t
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- andiclgiepy emndathall; tf;anac tieroxapropr flampropyt deezifor flumiclorac,

| |

caluctonyordtROfHRRR, tostinfie, BfloahaR] PhaBRyiop, imazapic,
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Examples of advantageous embodiments of the copolymerization reaction
- are described hereinbelow.
30
A) Polymerization of glycerol to give oligoglycerols or polyglycerols:
Glycerol can be polymerized to give olgioglycerols or polyglycerols in a
routine procedure in a stirred apparatus equipped with water trap at 240 to
.35  270°C while passing through nitrogen. The catalyst used is a 50% strength
sodium hydroxide solution in a concentration range of from 0.1 to 0.4% by
weight. After 5 - 20 hours, depending on the desired degree of

- polymerization, the polymerization reaction is stopped. A sample is taken,
and the OH number is determined. The OH number can be used for




-~ adjuvant in pesticide formulations for inproving the

bi ol ogi cal activity of 10 herbicides, insecticides,

- fungicides, acaricides, bactericides, nolluscides,
nemati ci des and rodenticides,gbut also for a better
performance of plant growh regulators In a
pr SRinuralingelfisontiean nmolar eaps 10§ §hg otigoglycenolsy at ipelyghaeels. If
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fornesafen fosanm ne, gl ufosinate, hal oxyfop,
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rreaoplr and thetprgdactsie nthenacopbhwhdized avithathaniattyi alcohalmor the

oo RE IR e A e ey BEBRGAI R - PoR ©°
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I cer cerol can
ol g?é%gY &g slesirgd we!qrgrqieeaaﬂshweg wmuﬁtnrﬁ@ or 2 hours at
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20 hymaﬁdezﬂeambbsﬂtanﬁed ifor B hoorscatri0tat 240fCQ.ange of from
0.1 to 0.4%by .weight. After 5 - 20 hours, depending
on the desired degree of polynerization, t he

poPyner Pebulyseraleis tiitsh ¢epalyrpppizell Awdthnphe fattyt zaleohol or

P ke I s
ﬁ‘@e@# %e@bw& e pisrimylie asidsor palycarhpxyisracid
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pOJ];tYr% Ci%foér Hotrd dte9odL. Lot Be T FUMR* ¥id %idshlxNe acid or
polycarboxyllc amd is added in the desired molar ratio and esterified for 2

30  hours at 200 - 240°C.

The pesticide preparations according to the invention may comprise the
copolymers in virtually any concentration.

Especially . preferred ‘as formulations are tank mixes and ready-to-use

35 compositions, which comprise from 0.001 to 10% by weight, preferably

- from 0.05 to 2% by weight, of pesticide and from 0.01% by weight to 10%

by weight, preferably from 0.1% by weight to 2% by weight, especially -

preferably from 0.2% by weight to 1% by weight, of copolymers. The

weight ratio of copolymers to pesticide is preferably between 1:10 and




~ acid and the fatty al cohol or.al koxylated fatty
al cohol, or fatty al cohol derivative, in the desired
nolar ratio and heated with stirring for 7 hours at
10 200 - 240C. C) Polyglycerolgis first copolynerized
(crosslinked) with the dicarboxylic acid and the

pr &8Qct. aspecialy peefpeablybetwasn ftand4d. fatty al cohol ,
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al coh derivati ve: a stirred vessel
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andse eneeaitemnative othe fanvistians ZGIEorduagom it invention can be
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fagb W%t derivative in the desired nolar ratio
an ea stirring for 5 hours at 200 - 240C.
15 Thereaf ter, the di carboxylic acid or polycarboxylic
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ent.ra spec referred as, fornulations
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25 bebwpbbtericd catichid :ahd drivwieslirfatantgr nul ati ons whi ch
are diluted prior to use can conprise the pesticides

in anobunts of from5 to 60% by weight, preferably from
20Ptesema1MeIsycanebgrttrgamnohd]daeandnberymstas; foraavaomle astorbic

fr 3 t e
Qg}j égco??\é/f’ Béé!r?ﬁg%ge rgbra-é_é‘l SB’@JZ%FE; (g{l Orngih\xe and propy!
1 Qé\ydroxybenzoates propionates, phenol for. example 2- phenylphenate

30  1,2-benzisothiazolin-3-one, formaldehyde, sulfurous acid and its salts.
Suitable antifoams are polysilicones.

Further adjuvants can be alcohol ethoxylates, alkyl polysaccharides, fatty

35 amine ethoxylates, sorbitan ethoxylaite derivatives, sorbitol ethoxylate
derivatives and derivatives of alk(en)ylsuccinic anhydride. The mixing ratio
of these adjuvants to the copolymers is preferably in the range of from 1:10
to 10:1.




and 1:1, preferably 1:10 and 1-2. As an alternative,

the formul ati ons according to the invention can be

prepared in solid formas powders, pellets, tablets or

granul es which are 10 dissolv in water prior to use.

Solid preparations can conprise the pesticide in
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2- pReBAINRBA 810 730 1, 2- benzi sot hi azol i n- 3- one,
f or mal dehyde, sul furous aci d and its salts. Suitable
antifoans are polysilicones. Further adjuvants can be

al crtnbolf?ﬁﬁdmlewh@t aecoragig%/ItO rtltaﬁymfecﬁtm@hld dzs, t{@t émpladed in
am_n QX sQr bi oxyl ate derivati ves,
o PBro BRREE N Flte BRI cBes “and dor | vat | ves ‘o
20a| k(en)ylsuccinic anhydrl de. The mixing ratio
%ﬁﬁeagé u\‘;?ﬂ{:énﬂ'aﬁig gnao%%%"ﬁér?%au%% al%{ a&h)fed nwath the

foapgtﬂnr@te ormaHat |anwaéﬁre poier yip raﬁpbyatm i Gearg, 0.1 to 5 kg,
pObVéféf&Hl){ frahfOohab.2. Sﬂbbﬁblégﬁélﬂé 'a‘?@ Pagd?ys Eer hectare.

exanpl e sucro or |toI Ita

di DB aPONBSTY Bieeiabl amaupt & 91 TR bt e,6RaY rate of
-25t abb@Wldd&pﬁépa”rat[omlslm’eférﬂb@tﬁiﬁfoa‘mﬂo giega.ci um : stearate

or magnesi um stearate, sodium

The characteristics of the copolymers or pesticide formulations, such as, for

example, solubility in water, stability to electrolytes, viscosity and

compatibility with plant protectants, can advantageously be adjusted readily
30 via the degree of crosslinking. The nature of, and content in, dicarboxylic or
polycarboxylic acid component b) are decisive for the degree of

crosslinking, with the content being of particular importance.

Surprisingly, it has been found that highly concentraied aqueous

35 formulations of anionic pesticides, in particular glyphosate in salt form, and
-copolymers are phase-stable. No crystallization of the ionic components

- can be observed, even upon prolonged storage. Besides the high stability

to electrolytes, the use, according to the invention, of the copolymers brings
about an improved compatibility of the hydrophilic active ingredient with the




tri pol yphosphate, sodiumtetraborate, sodiumsulfate,
silicates and sodi um benzoate. Suitable disintegrants
are cellulose, for exanple carboxynethylcellul ose, 10
pol yvinyl pyrrolidone, sodium ggetate or potassium
acetate, carbonates, _bicarbonates, sesquicarbonates,

amBiE rARNis epidermis tanssan impgayedgrbility 51§ e fieamesr to contact
thﬁ@ﬁﬁtéWW@oH@Wél%bﬁW@f aérﬁi %b§8fb@|bn capac:ty for, the pesticide

es/ pr X t esticid
o dtuahGRs BrSrine.r (e iyenuop rbaners e, bickogical activty of
estles aativeyingpediént ialthy plarmsn 6 to 7. The fornul ati ons
according to the invention can be enployed in
accordance with customary methods. 20 Aqueous
cofamples es and solid fornulations are diluted with
t he appropri ate anount of water prior to application.
FromO0.1 to , preferably fromO0.3 to 2.5 kg of
peJtl'iecuf@l@Vﬂna tﬁ)@f wilbislepcEpR| Peapasation cteampies crhecrosslmked

Cowwe’folrétﬁé@ AhyuBlirRiing the ifehtibA tBef@td9/ ha. The

spray rate of 5 pesticide preparation is preferably
1050 to 1000 I/ha The characteristics of the copolyners

or Frepaiatiod ®f polvgilycetdlavith n =& as, for exanple,
solubility in water, stability to eI ectrol ytes,

viscosity and conpatibility with plant protectants,

camn ads/t'm&ctagmaet lequippeddyiths rehinsdad iatzgoism)iaaia/ temeoving water,

de?g?g 922 3&%?&'% ycalgboxy?éwg o we?é‘%e%?&%lf 9{“’: étl?‘rmg at

15 deei/ O Qé""’]"l?r PasRiNG iy hitogen. A@era@snaaﬁwrhymwi 9 hokes and after
COMHe RémBeAaINGF 844 RAbE u@%rara 58PPI V2ECtaksH AHd HDHY number

it has  been.fo t oncent at ed ueo
oMb dERinet "the S5 st astesmed, dsy B2 QKOG This
gI ypirespdrds to §ahdarf degreearbeomdBQbaﬂimT A cﬁr987 glycerol units. The

Do B CndbRsghio i, 568 beLhelpbltsl SPhipimately vie the
20 st yisageity BEStheeeftawvmng(h\emchhbu taaction mbdwrer oloy this, end, a

h f th I
L ERES R ST ) e om0l

hydrophilic active ingredient with the 11 plants'
I | PedrrktiSn @Pb@ﬁél%ﬁzrﬁnd an i nproved ability of the

LRERr to.co he |a go vvettablll
 andBogophirdidluserebiny o (0AA3ER crere” mixed”with' 24.3 g
25 f o(OriRAtmalh of ace@:g/qia igtty aicohel. |2%ehsy weight rdfasutfasictduid (50%)

_ B: g)ﬁ?tg '_a‘aalggﬂ.élaé; as c:.:ﬁ’alystt IPr? aactfn"ev vess%l %%hﬁ)%ted' Wnlﬂ'tl hmeeans for
azeotropically removing water, the reaction mixture was heated for 7 hours
at 150°C,- while passing through No. Thereafter, 4.03 g (0.024 mol) of
phthalic acid were added, and heating was continued for 2 hours at 180°C.

30 - The hydroxyl number of the resulting product is 770 mg KOH/g.

Preparation of copolymer |I
- 180 g of polyglycerol n = 9.7 (0.243 mol) were mixed with 48.6g
(0.243 mol) of a Cq2/14 fatty alcohol. 2% by weight of sulfuric acid (50%)
35 were added to act as catalyst. In a stirred vessel equipped with means for
azeotropically removing water, the reaction mixture was heated for 7 hours
. at 150°C, while passing through N2. Thereafter, 4.03 g (0.024 mol) of
phthalic acid were added, and heating was continued for 2 hours at 180°C.
The hydroxyl number of the resulting product is 658 mg KOH/g.




The followng text will.describe preparation exanpl es
of crosslinked polyglycerol ethers, without Iimting
the invention thereto. 10 Prepar ati on of polyglycerol
with n=9.7. In a stirred vee? equi pped with neans
for azeotropically renoving wa 2000 g of gl ycerol
and 6.0 g of NaCH (50% were heated Wth stirring at

15F&§§£§a‘ﬂbh'o¢c§9§l§hﬂﬁ[ﬂln nitrogen. After a reaction
hours anhd a e renpval of 444

f
LR Stigeg VRSS! SSlpPad Bith1hix Randaes ABerdropding funnel, 215
degesincopedyménd (G]-inol) veere hkedted rat rmm\mst&ﬁ%fn’g?m@dfg-lg POy

Th| 0, COL I es S. a_nmean nsat
%7 NG E R Re eoSE ciemhiirsoyia dBR dEREAD Hinfel, Atter
aI ﬁte lzelditionehad resdiedp the xeeaetian ynixiuee twes 20rred sfoos fyrther 8
or hBI]Fs G’G’L@t ive index of the reaction m xture. To
this en cal i bration plot nust be established
beforehand Preparation of copolymer | 180 g of

pofmgl é’)%é?ﬁﬁlbs Nwhich- fBIIow(%o%:ﬁiéZ“ﬁaec li‘*ihén m%%ér& gthers in

10 bycaei%eﬁtso'af W§ﬁ| PHE’BUCEEQ lgeptegayon wé\ee %Ia%ak Achivity a%f the

cahatbisitle glyphosatd.rred vessel equi pped with neans for

azeotropically renoving water, the reaction m xture

was heated for 7 hours at 150C, while passing through

N2 Detrerinatfarerof theDJolipr( Optrke wbl glyposaidat withi additionl of the
: ting was continued for 2 hours at

188@? 9@% ﬁé&ﬂ" roxyl number of the resulting product

Sis 170 my KOH g. Preparation of copolyner |11 180 g of

poI mlgy}?fgf oBhtdexpdtimert0. 243 nmol) were m xed with 48.6

g 243

nol ) of a Cl2114 fatty al cohol. 2% by wei ght
of ,pul furic acid (50% 35 were added to act as

caf abmpholsatalm i atr adcumaiﬁn‘atleﬂubb [Z0mm t(hqm{ameépUnds to
az rermV| ng wat €, e reac
naE0h Bl cteha it & e UShulf® tand Mgl R st Wi U25% of the

- 20t hcanprgymms de's“d:rdraniaﬂimg this OBixturé DtHe2fbliap uptake into the genus

Fop OB A e iR e S RE | fe88uroment

r eS¢ efiegt pf mgopmlyrr@wm@wa@m e of2heragdise dngrediestt via the
fl
CORAf ¥iiBAcd thérrhéﬂ%!]‘éér? i§ HedoM etféfgxlltgéng@gﬁﬁc ﬁﬁilbmfse ux

condenser a g funn copol yner
(1 nmol) were heated at 70C. A total of 196 g of H3PO4

25 (5VaBlevier e aBffect bh chpelyaits S8V Ain Zhd Ndrbicka dffeet (Solanum

30

droppi ng funpnel . Af{ t.he addition had ended, the
‘reaction m YOHB LV\)a@erJW'?q for a further 8

Adjuvant .~ | Uptake (% of the amount of glyphosate applied)
None 48
Copolymer | 63
Copolymer |l 50
Copolymer llI 68
Copolymer IV 56
Copolymer V 59

The foliar uptake of the active ingredient (glyphosate) can be increased
significantly in the presence of the crosslinked polyglycerol ethers
employed in accordance with the invention, also in companson with
polyglycerol esters




hours at 100C. The exanples which foll ow show the
effect of the polyglycerol ethers in 10 conparison

wi th pol ygl ycerol esters on the biological activity of
the herbicide glyphosate. Deygrmination of the foliar
upt ake of gl yphosate with addition of the copolyners
descri bed 15 14C- gl yphosat e experi nent

14@@;!:9(1@&1@%\' eolbdﬂ @ (PGn@sGtent ik bﬁfésﬁﬁke?oq mM (aq)
t a spray vol une of

ﬁﬁg‘? ‘<Fé§e't P@%\'PBBngF*h fﬁe%fa%%ﬁ‘ agsfelramically removing water
andmﬁs&rmg ﬂwrdeghrmiowias blsanggdt\mtls T804 lﬂf&pol)tglﬁ‘,erol n=97

ol enus m

{%?-fh’* AT 24000 G o ERHSnyt RS Caeo % AL e, Weqadded.
ef fTeeteaftert e a:eamiloylrmnxture wes hpebddewith stivengcfor Ve hours at
I ngk &géent via the |eaf surface (foliar uptake) is
described in the table which follows: 25 Table 1:
Ef fect of copolynmers IN on the herbicidal effect

( Spraspation of‘b@ﬁé{?}‘nleri/ g]o%’bé?hé}%é |ﬁ‘1k ?J uvant Upt ake

(%,0f .t sate a None48

10 cOf)\oWﬁ%Cf vegae cﬁ%‘é‘PQ%@rW[th wm&ryﬁéeotrqm%lyd%wyﬂﬁrwater

' Vafd W{WON@Q Nl'j‘leuafsod:haged piittk & 80fg bmgjowyw;m n=07
n ncr
o1 Eh s B (< AR Bf sO8Mad ai e 1042 T and 10.13 g of
pobk;rtyiaj,lc E"C“ﬂ (Cebfre ool pwpleogdded. nTiaereaﬁdramlm@ reddtiontrixture was
S%HQ)M-. gﬂurﬁﬂ 15 £ ABORALAEEID p"" pol ygl ycer ol
ot 2 copolymer

ers 273t f on IV (PG ester, not

S crossl i nked) A stirred vessel equipped with neans for

azpeht=PBhe dxb¥rifpvi Ng Water and passing through N2
was charged wth 180 g of polyglycerol n=9.7 5

(0.243 nol), and 24.70 g of coconut fatty acid (0.212
noT he wodtura datcof Jdraasid aas émﬂleﬂe@&bh%déoﬁbtﬁcﬁuﬁ@ﬁfﬁwwh a

20 21? g@g‘%& 5#5? Sﬁ\/4‘(’5b§7|ggﬁgrappg$§t§‘qr13;q3§ g\(ﬂszé)o gof PLoRErAitd Pixture

25

30

-was applied to plants of the genus common lambsquarters (CHEAL) and
wild buckwheat (POLCO). The adjuvants were added to the application
solution at a concentration of 0.25%. The activity was determined by
means of fluorescence measurement, where the factor Fpc is @ measure of
the photosynthetic activity. The destruction of the plant is associated with a
drop in the Fpc value, starting from 100, down to 0.

| Table 2: Effect of copolymers I-lll on the herbicidal activity (CHEAL,
POLCO) of the sodium salt of bentazone after 1 DAT (DAT:
day after treatment) and 60 g/ha

Adjuvant Fluorescence Fpc CHEAL | Florescence Fpe POLCO.
None 56 46
Copolymer | 21 33
Copolymer i 18 17
Copolymer || 10 12

Untreated 75 72




10. A'stirred vessel equipped.-with neans for
azeotropically renmoving water and passing through N2
was charged with 180 g of pol yglycerol n = 9.7
.(0.243 nol ), and 24.70 g of gqconut fatty acid (0.212
nol ). and 10.13 g _of phthalic acid (0.061 nol) were
ad Qosuﬁﬁ)é@féﬁf(l?%rﬂmeﬁhe reaction mxture was heated
vvlth stirring for 7 hours at 220C. 15 Bentazone
Rﬁ {(})t The sodi um salt of bentazone was applied as
RRlifieon das: RO 69 20 SURCENBRMIPBAVEY SARNGGIraton of

ThQO@I@bf @Hhaoi‘ﬁheaid@\xmﬁs Gerg fdedl tohihe db\Slicatizh Wokutidh at a

5\ axpORenr L8 By TRG iy Bl Alda pleisce) e genus

TheehmtleaéntﬁﬁMEHéa agsehono laimbsgpatterc a(CHBALY obndi @ommon
det @%"?ﬁ%&g @ﬁMQZ Phe %ﬂftfa%g TQ§ b hLy bWelr%hmg the plant

cence nea
| mmmtr{éreﬁam&a@htm@) i @Yﬁmrﬁépbﬁatloﬂl‘(é‘l DAT).
phot osynthetic activity. The destruction of the pl ant
|ate% h.a 25 drop .in the Fpc val
Jalai’f%é fro Of Gerplymers I-iten dhe. heE?'FE’é‘i agpwty (ABUTH,
copol ymers 10HEADnsmwm)erdﬁlmcdahfoa@i IaﬂdrY14 (Dﬂ\L(DAT day

f&\?q day abtar TeRBLin SRR T O

Adj uvant Fl uorescence Fpc CHEALFI orescence Fpc POLCO
I\Ibnegﬁﬂ_ﬁ{aggpo ymer ﬂs%]r:f_ﬁ Coppl ynEéHIEI ]._817 Gopol HWREME

I 401 ......l—l \\\\\\\ nent

1ULZ UNTTAt CTUTO7TZ2 I CAPCTTHITETIT

NL&®9&l f or on Wwas apdQ ed as an aqueﬁﬁjs sol ution wif8h a
)I%(E,@Nn@é,i;on of 20@39 of aj / ha. nge adj uvant s wepe
fdedto the :lppl recatTon sotptiomat—a—5—cgncentrat ron
pobaperthe| m xt ur4d was_applied t'$ plantd of th@1

(‘Jd)‘ﬁ)ol%ﬁ’ér\’l?t eaf (A@JTH), clommon Igg’rbsquarter (CigBAL)

conm rckweed (STEVE) T —The_ef frracy was
o EREE Li hv wei gh{1A8 t he
ing) 14 days post - appl i cati on (14 DAT). 10 Table 3:
Ef fect of copolyners I-111 on the herbicidal activity
. (ABUTH, CHEAL, STEME) of nicosul foron after 14 DAT
(DAT: day _ ' _

Q_mt.gomo




after treatnment) in FW(g) (fresh weight)
Adj uvant ABUTHCHEALSTEME None908863 Copol yner 1431820
Copol yrmer 11451821 Co of ner 11623843

Unt RAIGPIAGHL 00 WO 2004/ 073404 PCT/ EP20
d fyyg? 1. An agricultural conposition con'%# %26%/001350

pesticide or a plant growh regulator B) a copolyner
ma@Raipis:a) a pol ygl ycerol ether b) one or nore

di carboxylic acid(s) and/or polycarboxylic acids, 10
t he pol ygl ycerol ethers being defined by the formula

(1'1. R10 An dgouiit u(aé\@bmdo%@o”n compEREHCH2O) n -

(AQ p3( )q3 Q) 92(A0Q Y2 - R2

wher ei n% %Q%Sélg\dg G2 p}ﬁﬂ%)gfﬂi&ﬁigﬁﬁ%%ﬁ r21dependent 'y
5identic8) or a copoliinhiéremade cdind r epr esent hydrogen;

(C-C30)-alk wh |y substituted by 1 to

3 (G-C4)-al é% b%@y@? &iﬂ%txy groups; .

(C2- C30) - al k&nyl @WABEH m@reagtqamm«yﬂly a@l&sbaad/@d patytarboxylic

optionally 20 sufgfgstuted by 1 to 3 (Cl-CA}-al kyl or

(Cl1-A4) - al koxy groups; phenyl which is optionally
substituted by 1 to.3 (Cl-C4)-al kyl or (Cl-C4)-al koxy

10 gr oups; thrapbiyblyterdhethers & @mﬁicﬂwm@r@tmmt(zﬂ by 1
to 3 (Cl-C4)-alkyl or (Cl-CA)-al koxy groups; 25
groups of the} formulae R4 R N(CH2)y-; HO (CH2)y

AQ ® @), XA0),
( )ZH‘O (A@%RZO}R%Q )n CHzﬂPﬁ?ﬂg{m.Z (ACH%‘* )&%(A )3 X

AR NR R
wherein the radicals R1, R2 and R3 are independently identical or
15 different and represent
hydrogen;
(C1-C3p)-alkyl which is optionally substituted by 1 to 3 (C1-C4)-alkyl
or (C1-C4)-alkoxy groups;
(C2-Cgp)-alkenyl which is optionally sulfonated and optionally
20 ~ substituted by 1 to 3 (C1-Ca)-alkyl or (C1-Ca)-alkoxy groups;
' - phenyl which is optionally substituted by 1 to 3 (Cq-C4)-alkyl or
~ (C1-Cq)-alkoxy groups;
naphthyl which is optionally substituted by 1 to 3 (C4-Cy)-alkyl or
(C1-Cy)-alkoxy groups;
25 groups of the formulae R R N (CHg)y-, HO-(CH2)y-; -(AQ)zH;
' -803H -SOgX -PO3H2; -PO3 X -CR2-COOR’; -CR2-COO'X+; _
—CO-R -COOH; -CO-R -COO X+; -C(R)2C(R)2C(R)2-N(R)2;
-G(R)2C(R)2C(R)2-N{(AO)zH)2; -[CH2CH(O(AO) zH)CH20]n- R,
where
30 - Rrepresents H and/or C1-C4-alkyi;
- R’ represents H or (Cq-Cqp)-alkyl, (C2-C3g)-alkenyl, optionally
- sulfonated;
R4 and R5 which can be identical or different, represent hydrogen,
: (C1-C1g)-alkyl, (C2-Cap)-alkenyl, optionally sulfonated, or a group of
35 - the formu!a -(AO)zH;




30 Rrepresents H and/or Cl-C4-alkyl; R represents H

or (G-Co)-alkyl, (C2-C30)-al kenyl, optionally

sul fonated; 4 and R~ R, which can be identical or

di fferent, represent hydrogenqg (Cl-Cto)-alkyl,

(C2-C30 6a| kenyl , opti onall¥ sulfonat ed, or a |g

.35 t he R orepreaenisaly 1110l ailena pfeagispialkenylene, Optlona"y
(CI Clo}mdik ggne (C2- C30) - al kenyl ene, optl onal |y

sul f ona ed r'epresent s t ar
here' R RS, 7 oR2"{ o N oy g IR Foprasents H or
prefer akIDy—d@)-a}k@H)prélelﬁéﬂbly @1.>C4)%p|(ﬁsents a nurrber
fromO to 15; #D%BF%%? @ 3 er from4 to 6, z
51 epr eseXtEPIESRNRR ®M B2 preferably | to 5. A
rggmseptrggmentsl@h&n?ggm@m4 tpweef erably a gr Olrjr‘g
- -, - - or - - pr er
from 4 2550 5epR PRER; et 0o gt PRRREY 2T 10 o
20; andA tepresefits @ alkylege, groap, p@fer@b]y a Zrows, CgB4arr633H6—
- I3 reprgse 1 nunbers fromO to 500; with the proviso
that 15 the c%r"rpounds of the fornmula () conprise free
10 OH gr oupgepeasenia a nusakar foere bto 4Bepreirrnblyl & taR20, Rzarticular
and R3 ng ﬁ|gggents a hydrocarbon group, preferably
(G -C30) - 2. Thearlcultural conposition as
cl ai medapﬂ t@?al”ﬁ’fcf’s pheddi 1t e, 0. 2pdehi @3 ARG &3 represent
gl yphosagmbe@ﬁoﬁgn ltc_;:gb@ur al conposition as clainmed in
claiml ng crosslinked pol ygl ycer ol
et hers B’fhtﬁ%pf% (I) fromclaim1, conprising
15 - SG3H, ttﬁ(ﬁerﬂwpund’.ﬁ)@f—%mmmﬂﬂﬁ I)>Gorgpringpfree OH groups, and at

least one of the radicals R1, R™ and R~ represents a hydrocarbon
group, preferably (C1-Cagp)-alkyl.

2. . The agricultural composition as claimed in claim 1, wherein the
20 pesticide is glyphosate.
3. The agricultural composition as claimed in claim 1 or 2, comprising

- crosslinked polyglycerol ethers of the formula (I) from claim 1,
comprising -SO3zH, -803X -PO3H2 or - PO3 X groups.




