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particularly saccharide, amine groups can be usefuf in agrochemical applications, compositions
25 and formulations, in particular providing adjuvancy, wetting, emulsification, dispersancy, thickening
and/or solublisation. The compounds of and used in this invention can:
1 - provide enhanced activity for agrochemicals, especially water soluble herbicides, notably in
terms of enhancing the speed of effectiveness; and
2 have significantly lower aquatic toxicity than conventional surfactants used in agrochemical

30 formulations, especially adjuvant surfactants.

The oresent invention accordingly provides an agrochemical composition which includes an

agrechemically active compound and a compound of the formula (1):
RT-(R2)XT-[Link]-R3 ()
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35 Rl is polyhydroxy hydrocarbyl; ~II~IH ~I1I~H Il ill LILILI MI 11 ~lI~
*ACTI ON* WO 01/ 05224 PCT/ GB00/ 02670 -2 R2 is H or hydrocarbyl, '
particularly al kyl', hydroxyal kyl or al koxyal kyl, or is a group as defined

for >%, 03/?& N+->O; N+R4 - where: R4 - is CL to CGPI&«Q;,Q@,@%WI
carryl ng Q GAr3hi c substituent, particularly - CH2 ; or N+R5 An-

where: R5 is a Cl to C20 hydrocarbyl, particularly 5 al kyI, hydr oxyal kyl ,
al koxyal kyl or aral kyl; and An- is a charge bal ancing anion e.g. alkali
metal or ammonium Link is a |inki ng grQoUp of the forrrula - CH2 - CHOH -
X2 where X2 is a direct bond; - ;- CH2 - (QA) p-
0 -: or RCHB H or(hgipgprav RETEERjerly a'_kD(') W@W@'km ?'@X&L\‘y'o%y%ﬁ %%Pe%ﬁée?"éél due; p
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C30, particular O, nore particularly Cl10 to C30, especially

al kyl , al kenymet Prl@é’?r%”'“mar yl or aralkyl. 20 The invention al so includes
corrpoundsumk fsheetinkiog gnabicaof (Hel fenulewi €M nCHIBIR- eneral formula (1)]: RL - (R2)

X1 - [ Linkl lwherel%ﬂ ,s(lalﬁrzct\emrec@lqo R2 crgDR(HB3., £, adaflebl.ngd above for
formula (1); and Link |saI,|n|ng group of one of the fornulae: - CH2 -

CHOH - CH2 - (0A) pSHp- CAp MRIFcHp - CHOH - CH2 - N(R6) -; or - CH2 - CHOH
- CH2 10 (QA) p- N(R#here; where OA, p, R6 and R7 are as defined above for

formula (1). The inye Specifically includes conpounds of the
formula (11b) [wt@xy%%"xya‘%%ér%'d“ Formula (1)]: 30 RL - (R2)Xla - [ Link2

] - R3 (11b) whereisfPm R20%nd R3 are as defined above for formula (1); X1
ais Nk->0 , N+R4RS isor CREADg hyahveareyl, dRdecially #%y| arratkerivh-or agreurs’ d8Pixhed above

for CHop- CHOH - CHp - where R1, R2 and X are as defined above; and
15 R7 is H; C4 to Cg hydrocarbyl, especially alkyl or aikenyl; or a group R1- (R2) x1 .
CHp- CHOH - CHp- (OA)p- where RY, R2, X1, OA and p are as defined
above; and
R3 s hydrocarbyl, usually Cg to C3q, particularly Cg to Cp, more particularly C4q to C3p,
especially alkyl, alkenyl, alkaryl, ary! or aratkyl.

20  The invention also includes compounds of the formula (lia) [within the general formuta (I)]:
-(R2)x1-[Link11-R3 (l1a)
where R1, R2, and R3 are as defined above for formuta (1); and
Link? is a linking group of one of the formulae:
- CHp - CHOH - CHy - (OA)y- ©
25 - CHy - CHOH - CHg - N(R®) -; or
- CHy - CHOH - CHy - (OA)p- N(R7) -;

where OA, p, R8 and R’ are as defined above for formula (1).

The invention further specifically inciudes compounds of the formula (1Ib) [within the general
formula (I)]:
30 RT - (R2)x12-[Link2]-R3 (ib)
where R, R, and R? are as defined above for formuia (1);
x18js N*->0", N*R4 - or RSAn" where: R4 -, RS and An- are as defined above for
formula (1); and
Link? is a linking group of one of the formulae:
35 -CHy -CHOH-CHy -0 -
- CHy - CHOH - CH5 - (OA)p- 0-;
- CHg - CHOH - CHy - N(R8) -; or



_formula (1); and Link2 is a linking group of one of the fornulae: 35

' - CH2- CHOH CH2- 0-; - CH2- CHOH-CH2- (QA) p-0-; - CH2 - CHOH - CH2 - N(R6) -;
or WD 01/ 05224 PCT/ GBOQ 02670 -3- - CH2 - CHOH - CH2 - (QA) p- N(R7) -;
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derived from a nonosaccharide, the saccharide derived group or residue
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relatively high temperatures or other conditions which promote such cyclization.

25  Where R is the residue of, or a residue derived from, a monosaccharide, the saccharide derived
group or residue will usually be present as an open chain material. Where R1 is the residue of, or
a residue derived from, an oligosaccharide it can be considered as an open chain mono-
saccharide derived group or residue with a saccharide or oligosaccharide substituent which may be
cyclic or a chain of cyclic residues. Particularly useful R1 groups are derived from glycoses and

30 are of the formula: -CH» - (CHOH)4 - CHoOH, e.g. corresponding to residues from glucose,

mannose or galactose. In this case the group -NR' R2 is of the formula:
-NR2'CH2_(CHOH)4-CH20H and the group is conveniently called a glycamine group. Most
commonly the group R will be derived from glucose and the corresponding amines may be are
called glucamines (as they will usually be made from glucose) or sorbitylamines (as they are no

35 longer unsaturated). Strictly, such compounds are derivatives of 1-deoxyglycitols (and 1-
deoxyglucitols) and can be referred to as 1-deoxyglycitylamines (and 1-deoxyglucitylamines) or as
corresponding aminoglycitols (and aminogtucitols).
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mainly on the pH. At near neutrality, the compound is likely to exist mainly as the zwitterion,

whereas remote from neutrality, the quaternary nitrogen and the anionic group in R4 may become

associated with charge balancing ions. The charge balancing ions will usually be alkali metal or

30  onium (ammonium or amine onium) ion for the anionic, usually carboxyl, group and halide,

sulphate, phosphate or carboxylic acids for the amine function,

When X1 is a group N*R% An-, the group ROis a C4 to Cop hydrocarbyl, particularly an aiky! group
and more usually a C4 to Cg or a Cqq to C4g alkyl group, a Co to Cg hydroxy alkyi group, a (C4 to
Cg)alkoxy (C4 to Cg)alky! group or a C7 to Cq2 aralkyl, particularly a benzyl, group. Where RS is
35  an alkyl group, it will most commonly be a C1 to Cg alkyl, particularly methy!, group, although it
may be a longer chain e.g. Cg to C3q, particutarly a Cg to Cpp alkyl, group and such a longer chain
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can be Con@@ﬁ&@ﬁlyfamyltd’b@wpﬂ;@wdgﬁrﬂdkpgmtdbry af adlinb &mttnob@nd(po@ﬁlkyb&ray £Ha@ which

corr eSpondl ﬁé’f npay%c rto tﬂ'\ggr%ulegpxpo)ﬁ r¥ xyae naartot?x)(lor’ ilanr thIJ Cctl %re tﬁl Ky,

conmpound,; A &h S unct’on or a ¥y"thai n
whi ch it sardup iy 'nbledﬁlslaﬁ I@é’@otﬂéﬂct%ethg BOP QFQBP MRy %gﬁstéﬁewlvigfé ﬁS'@tecymt or an

am no functjcR@es a/\hﬁmeegw@yn grgn@wealaakpdrmbtud@% @cny ammoimaﬁmae t he anino
group rmay be substi

dyl
oroup (B nRuroHE sy s ad R o 3 b EfteRsey s Rar Ay s et
hydr ophi | i @rdupdd debigatityobeysaimedss tredrabglyidvhinted gres il the mOIenuIs ubte coonpokisds, the

further gl ygidyl, algwab%gldefgsmpuhks od@ﬁ»kzlamryu@ma)saasmlba&owﬁe ftisTastiraB ¥CI dy
| i nked group 1 n the nol ecul The group_Lin roup as

defined fordrqPrkares thE.f%wa? 1l Cf"i?r AUt Q"I‘Z 69 aHHZ(‘F*I*%'j' Qﬁbv@’\p &t is
desirably acHgr mwpn—ofcrgne\l(ezﬁ tdnecHgr oMbOEECH; - @AJ,-N ﬂ-)l@—wherabm p, ROand R? CH2

- CH2 - CHM - CHZ-N(RG) or - CH2 - CHM™ -
CHZ - 2&?'4%?\7(%%%%05% Wher e OA, p, R6 and R7 20 are as defined above. \Wen

t he : Iknlkl ngNanQhHlman@br‘d@Bﬁﬁcl@‘és ew@hxkyérergeo@roouﬁmorox)gatha oxya(kgkea@greuptslye
oxya y ene ca e 1 en 0

C3H6- °3r %xy%t%%leqeengz‘% Oﬁ}éléypr%’ensscgﬁ cgaé” Pl léne?xé/%xé ﬁ’é& ene
groups ar e cablrabbxrgpeqxw*ty@neg@pmalmxy%thséenmgwm@@rwﬁlegwyefthyﬂtme and]
oxypr opyl ENKyF6iYiens grod&saésﬁtmuwhabﬂgb %naarampbfa;x ert@,teln@mqixy@e@gﬁmyrb@ﬂa%f fr&n

oxypropyl ene. groups, of e, 0X ene groups are
o xed o o b PR S e BRI AP PHE Y BB PTLRYHPRYTE ABRR e can
be a randomolypxyslkgerie cbaip odnyyess randoohaibleck dtbbdlpmerictchan.r Withgretha range 101,00, is S

des: rably ljdkeglféb§q to 9@ Eﬂtl&hgr@ﬁ t<y301 e n%berxhﬁthH'?Re([)olﬁgxy‘a‘lWléré ché]n t;ﬁ?s an
(poly) oxya avgragg\?aluce a%ld rr]nay bgnon ||I'1tsegrzai|n

The groups R and R7 can be C1 to Cg hydrocarbyl, particularly alkyl or alkenyl, groups. More
30  usually they will be groups corresponding to the hydrophile linked to the Link group and will thus be
RY- (R2)XT - CHp- CHOH - CHg - for R® and R1 - (R2) X1 - CHy- CHOH - CHy. (0A),- for R7.

The group R3 is or contains a hydrophobic hydrocarbyl group, particularly an atkyl or alkenyl group.
R3 may be a straight chain group or may be branched or a mixture of straight chain and branched
moieties. Where the hydrophobic group is connected to the link group by a direct bond or an ether

35  group (including a polyoxyalkylene ether group) the hydrocarbyl radical is desirably an alkyl or
alkeny! group. Generally itis a Cg to C3, usually Cg to C3g more usually a C1gto C3g -

particularly a Cq5 to Coq, especially a Cq5 to C4g, group. R3 may also be an alkyl phenyi group



average value and may be non-integral. The groups R6 and R7 can be Cl1 to C8
hydrocarbyl, particularly alkyl or alkenyl, groups. Mre 30 usually they '
will be groups corresponding to the hydrophile linked to the Link group and
will thu (?Elé]égj“ - (RR)X1 - CH2- CHOH - CH2 - for R6 angcfdsoeootdid) X1 -
CH2- CHO§-1 - = (OA)p- for R7. The group R3 is or contains a hydrophobic
hydr ocar byl group, particularly an al kyl or al kenyl group. R3 nmay be a
straight chain group or may be branched or a mi xture of straight chain and
branched noieties. Were the hydrophdbic group is connected to the Iink
group by a direct bond or an ether 35 rouEl $| ncl udi n % Eol Yy OX aI Kk Iene

et her gr dup P CGereCraAROREPYPIoUR & PRHICUIRY afe QP Y\ el BPHRy PUSTOrORP

gr oup. Geda%femehyroanfcaadéno?s é:@nkycghé?’%e ) wMEHERS le¥dilFBiobdyrddathidBRBolsasial I y a ClO to
C30, particul arly a especially a Cl2 to C18, group. R3 may

al so be an al k hen WO 01/ 05224 P [ CGB Cg to
C18 al Kyl pHE rthaewa{iwa%&"% Dkicarry s o5 sradre Qg pediiogPely

Such gr oupgliLyaand/dp et esel uvegioqheroml(cammnlorl\@né Brraliitiphs. pérequels s aghiverhts: ar e

readi lgy bi odggr. qﬁigablcazccn{pqunéls In particul ar utalne invention is directed
tothecorrpo o] rpgwlae (l1lia) to (111 [including (Illg') to
(rrrs)] and;{a% %‘héﬁ ggégl ﬁwagrochem cal corrpo§ t>| ons and fornul ati ons,
parti cul acrohmoms adharsanize:(lla)znRlib) afeR2inbbund Chizhe-for@idak) whdR8X{ islairiogérR1) 2N -
CH2 - u Hf the fornulae (Ilia) and (Il1b) are
corrpoundsam"f1 E%'r(kfléo% ﬁr)ﬁra ?%3 V\I&ﬁ?re X1 is a ni trogen atomand Link is a
group: - CHZ m @RBN -CHoRCHOH(-RBENO-- R8H2 - CHOH {llaCH2 - 0 - R3 (I11¢c) 10
(R1)2 EhiBn-cA, -oRR3(111d) conpo s of the fornulae (Illc)
and (M | d) are 80rrpo%mds of “the formula (1) vvhe\rqggm is a nltrogen atom
and Li nk goshpaungs oipe fom@ﬂZHIC)W aregapoungs of thepiarmula((IiRgh e X' ISRPITOgRDHOH -
CH2 - ( OAMBn afk CindiBa blolid-@)ch,{ BHDRNGH,CH2; - CHOH - CH2 - (OA)p- 0 - R3
(rerf) 15 conpounds of the formul ae IIIe%jl and ﬁ"lllf) are conpounds of the
formula (1) wihler(®Xt GH - &HRHGBige PN At OnRand Li Hk®)is a group: - CH2 - CHOH
- CH2 - (OA)FQR1% CH2R¢HOH(EEI Nioa)GHt2- R3 CHOH - @ - N(R6) - R3 (111g)
(R1)2N - CH2 - - CHZ- R3 (Illh and particul _(I'llg") and
(111h'3: goepmeps of theojmylae &FPza”d '%°°m P97 the formpis ( W’relfbxﬁ % 2N - CH2
- CHCH - éﬂsﬂﬁa]w&hnﬂ\lsagﬁ?.p(ldt-l JA'CHOEorQuDls) -af - t he forrrul ae (I11g) and (Illh)
are corrpounds eforrrula}q% 1is a [trogen atomand Link is a
group: - g HeHOMN )W%)Rf%( (R2) Nn“'g JCH2 - CHOH - CH2 - (QA)p-
N(R7) - R3 (|(|R|1]2)J CP5 - CROH2IH, - GHEE) - REHOH - CH2 (h)(QA) P- N(R7) - R3 (I11k)

and particularly (Illg") and (lllR'):
20 (RT - (RN - CHp - CHOH - CHolp- N - R3 (g
[(R1)oN - CHp - CHOH - CHg Jo- N - R3 (1iRY)
compounds of the formulae (llig) and (liih) are compounds of the formuta (I) where X'is a nitrogen
atom and Link is a group: - CH, - CHOH - CH, - N(R6) ;
R - (R?)N - CHy - CHOH - CHy - (OA)p- N(R7)-R3 (il

25 (R1)2N - CHy - CHOH - CHy - (OA),- N(R7) - R3 (k)
and particularly (Ilj') and (llIk’):
[R? - (R2)N - CHy - CHOH - CHp - (OA)p]p- N - R3 (111j")
[(R)2N - CHp - CHOH - CHg - (OA)plp- N - R3 (k')

corhpounds of the formulae (1l}j) and (lllk) are compounds of the formula (1) where xVis a nitrogen
30  atom and Link is a group: - CHp - CHOH - CH, - (OA),- N(R7) -;
R - (R2)(N->0) - Link - R3 (lim)
(R1)2(N->0) - Link - R3 (1lin)
and particularly (Him') and (Ilin')

R - (R2)(N->0) - Link2 - R3 (i)
35 (R1)o(N->0) - Link2 - R3 (')



and particularly (Il1lj") and (
(OA)p)2- N- R3 (I11j") [(R1)
(I''1k") conmpounds of the for

[1Tk'): (RL - (RR)N- CH2 - CHOH - CH2 -
2N - CH2 - CHOH - CH2 - (OA)p]2- N- R3
mulae (Ilij) and (111k) are cor‘r})ounds of the

formula (MOOHSEM X1 is a nitrogen 30 atomand Link is %02620 CH2 -

CHOH - CH2 - (OA) p- N(R?) -7 RL - (RR)(N>0) - Link - R3 (I1lm

(RL)2(N>O - Link - R3 (I'lln) and particularly (Illm) and (Illn") RL -
Ihim

(R2)(N>0 - Link2 - R3 (Ilim) 35 (RIJ2(N->0) - Link2 - R3 (Illm) WO
01/ 05224 PCT/ GBOQO 02670 -7 conpounds of the forrmulae (I1Inm) and (Il1n) are

conpounds @fnpbiiRs bakeMhmuidel () imWaeS (Bin ke EGnRONGIT REforrXd ahavigreoups afinine
(RR)N-.-R4 -- Link - R3 (fllp) (R1)2N+R4 Link - R3 (Illq); 5 and
partlcu|arqxﬁ9e@[ﬂ“Pp) and (111g) RL - (RR)N+R4 -- Link2- R3 (Illp")

(R1) 2N+R4 - - L;un B2) NR§4(IL|n|<qR3 conmpounds of the fggmula (flip) and (111q)
are conpounds g hh&a gl‘m,l‘_l{@. (I') where X1 is a ﬁ"‘ﬁ ternary nitrogen atom
and a substitu group |ncI udi ng anionic functi lity; 10 Rl - (R2) N\+R5
An-- Ligk - Rnfbbdicdarly (RN An-- Link - R3 (I11s) and particularly
(rttr") and (114 s2) 4 R5 An-- Link2- R3,(lIr") (Rl)2N+R5 An--

Li nk2- R3 (|||é< ?R %‘R& @Eﬁof the forml a (|"Zp’) and (111s) are
conpounds of tﬁeZFoFl’*rmI"'ﬁ ( ) where X1 is a quatéqr?ary nitrogen atomw th a

charge bal éﬂﬂfbbwsaﬂhé)ﬁrmdlé’l(lltpbl@ndf(mﬁqmjb a@nolihdsa) the @rrdid Isynefd xiad ading (119" )
to (I11s")

, and pis
i ndependen‘%”lagf’"?g 16 |rﬁ8mfa da?%rSt%?nt grf’R%mduldhn«g amﬁmce}r‘fplggrﬁa“ﬁcl udes
agrochgyn cal cpgmgs Nt+h6ﬁ§ Whi &8 1 ncl udes an agroc(:lmem cally active 20
conmpound and, )rbu&yj_\g.r LY 6}_? an adjuvant, at Ie one conpound of at
| east one of the2for mil ae lia) to (IIIs) [mclu&lng (rrrg') to (11ls')].
The i nvention 5nUI‘pbr|ﬂ6.ﬂarllyl(lﬂ?r|)Hd:E($ls'D he use of conpounds of any of the fornul ae

(I'tia) to (1l1lsy) kb pebsidi-ng elhdig' ) to (111s")] ﬁagrochemcal
surfactants, pﬁq ﬁgg % grg_/ e 3§dj uvants. The co 'ﬁ nds of and used in the
i nvention can e rlBy P Res invol vi ng gener al ;ﬁ 25 conventi onal

synt hets c &in@:l@ﬁndsbﬂth@&l”ﬁuﬁl@ﬂlllrﬁa‘nd (llis) are compounds of the formula (1) where X' is a

quaternary nitrogen atom with a charge balancing anion.

In the formulae (ilia) to (Ills) [including (llig") to (Ills")] each R, R?, R3, R* R5, RS R7, An, Link,

OA, and p is independently as defined for formula (I).

The invention includes agrochemical compositions which includes an agrochemically active

20 compound and, particularly as an adjuvant, at least one compound of at least one of the formulae
(iha) to (lls) [including (llig') to (llis!)]. The invention further includes the use of compounds of any
of the formulae (llia) to (Ills) [including (l!ig") to (ltis")] as agrochemical surfactants, particularly as

adjuvants.

The compounds of and used in the invention can be made by routes involving generally
25 conventional synthetic steps. In particular:
' Compounds of the formulae (lila) and (llib) can be made by reacting an amine (IV):
RTR2NH (IV) with an epoxide (V):
CHy-CH-R3 (V)
‘o
30 under nucleophilic epoxide ring opening conditions.
Compounds of the formulae (llic) and {Iild) can be made by reacting an amine (IV) (as
above) with a glycidyl ether (Via):
CHy-CH-CHp-O-R3  (Via)
\of
35 under nucleophilic epoxide ring opening conditions.

Compounds of the formulae (lile} and (llIf) can be made by reacting an amine (V) (as



Compounds of the fornmulae (Isla) and (I1ib) can be nade by reacting an

amne (1V):

RIR2ZNH (1V) with an epoxide (V): CH2 - CH- R3 (V) (O

under nucl eophilic epoxide ring opening conditions. Conpounds of th

formul ae ‘%I /892

above) wt

yC|dyI ether (Via): CH2 - CH- CH2 - 0 - R3 (Via)

under nucleophlllc epoxi de ring opening conditions. Conpounds of th
formulae (file) and (I11f) can be nade_by reacting an amne (IV) (as WO

01/ 05224 PCT/ GBOQO 02670 -8- above) wi Br a glycidyl ether (Vib): CH2 - CH -
CH2 - O- (OA)p - R3 (VIb) 0/ under nucleophilic epoxide ring open
SRbOTBAEECIOt e‘F?ﬁéV'P)orrml ae (1l1ig) and (I11h) can be nade by
reacting an ani ne QHaV)CH-d&H2 -&bd@&)p it h &byl yci dyl amine (Vic): CH2

condi ti ons.

CH2 - N(R6)

can be made by reacting two noles of an am ne

R3 (VI&) 0" Conpounds of the fornulae (I1l1g") and (I

30
e

@nd (1'11d) can be nmade by reacting an agciggododso( as

g 35
e

i ng

- CH -
11 h)

10 (1V) (as above) with one

mol e of a bi sungeyerlegpniiekrpsidg Nmaoppning @pgitiensCH - CH212- N - R3 (Vic') O
Conmpougids of éé?ﬁ‘potmsrwdhae;rreméé i) @adinbylebd kg me@bybaacimde she (@RGET NG an

amne (1V)

cidyl ether amne (Vid): 15 CH2 -

(as 8}
- (0A)p- N R??b°Ve ﬁéh%glmﬁy amyne %eF nucl eophi | i c epoxide ring openi
ae

condi ti ons.

Conpoufrites Gt ttee By

WFlij') and (111k") can be ma

reacting two noles of an amne (lIV) (as above) with one nole of a

bi | dyl
nder muc! SopTROE S 36h BB TG OBy TR BRES o MEGTRTS B1 P

(Vid

CH - CH2

ng
de by

0/

formuha@e (111 m) @rdoe) itmngnecate die biseptjeidPymioxfvit’)si ng e. g. wi th hydrogen
peroxi de, an am ngcej-thechgrnul@® Rivie) (R2)N - Link - R3.

15

20

25

\O/

Compounds of the formulae (1llj) and (l1lk) can be made by reacting an amine (1V) (as above)

with a glycidyl ether amine (Vid):
CHg - CH - CHp - (OA)g-N(R7)-R3  (VIg)
Vol
under nucleophilic epoxide ring opening conditions.
Compounds of the formulae (Illj') and (Illk') can be made by reacting two moles of an amine
(IV) (as above) with one mole of a bis-glycidylamine (VId'):
[CHp - CH - CHyp - (OA)plp-N-R3  (Vid)
Vol
under nucleophilic epoxide ring opening conditions.
Compounds of the formulae (llim) and (llin) can be made by oxidising e.g. with hydrogen
peroxide, an amine of the formula: R1 - (R2)N - Link - R3.
Compounds of the formulae (Iflp) and (lilq) can be made by reaction of an amine of the
formula: R - (R2)N - Link - R3 with a reactive precursor of the group R4 - typically a
halogen derivative, under nucleophilic $ubstitution conditions.
Compounds of the (llIr) and (llis) can be made by reaction of an amine of the formula:
R - (R2)N - Link - R3 with a quaternizing, usually an alkylating, agent.

30  In the above outline reaction sequences the groups R1, R2, R3, R4, RS, R6, R7, Link, OA and p

are as defined above.

Typically, reactions of epoxides and amines in the syntheses outlined above are carried out by

heating the reagents in solution or dispersion in an inert solvent or diluent {glycols such as

monopropylene glycol are suitably inert for this purpose). Compounds where x1is a substituted

35 nitrogen atom can be made from the corresponding compounds where x1is an unsubstituted

nitrogen atom by reaction with a suitable reactive intermediate, particularly a halogen substituted

compound including the residue for substitution on the nitrogen atom.



25 Conpounds of the formulae (Il1p) and (11iqgq) can be nmade by reaction of
"an ‘amne of the fornmula: RL - (R2)N- Link - R3 with a reactive precursor
of the group R4 -, typically a halogen derivative, under |I|c
substituti®¥®®¥E8¥dfti ons. Conpounds of the (Il1r) and (Il I%§H§é?9%g§ made by
reaction of an amne of the formula: RL - (R2)N- Link - RB3wth a
quaterni zing, usually an alkylating, agent. 30 In the above outline
reaction sequences the groups Rl, R2, R¥ -R4, R5, R6, R7, Link, OA and p
are as defined above. Typically, reactions of epoxides and amnes in the
synt heses @wiclisbedsabbdue: @n e cads bhyabe bldwilyygendtaadutedg t he reagents in

sol ution or dig I t C
nonopr opyl ene F” FRQ?@%mUQE@RENﬁ&%% Fgragé?ﬂgédéma[kggﬁ%%?nanﬁ% sr@?vvhere
X1 is a substi t'Vd‘ﬁ éCPaSt!yeﬁieF‘l‘réQjé’ﬁ‘hafeéHW:%n el§ied Wﬁ!fé‘gfsﬁwfcwhdbﬁﬁse%@@%m%g
conpounds wher @otéhall BddRy tdasathsti tuted nitrogen atom by reaction with a
suitable reactive internediate, particularly a hal ogen substituted

conpound i ncl u@peripes hiehe legiulI®) faprbestags by selectierpxigation lotolefing pldteformatzom WO
01/ 05224 PCT/ L6748 -9 Precursors used above can be nmade by the

foll ow ng general” routes: Amines of the fornula (1V) (RLR2ZNH) can be nade
by reduct i \@ycalyletest df e fomulaa (\dariane (VR Neh bandde by reaetngteicuielgif eeusrsioize of t he
resi due Rl,g3 31 RS CT N9, SRR Aith WBLEAR a tional)
1-deoxy deri @yﬁnsg ggﬁbom ; g,gg eyQ'L \QP o rownl\%?de nmggﬁllc%%“%%sel ective
oxi dat i on EPNd¥ioBs {OhPUESE af%‘@”ﬁ“iﬁ’f‘i’ﬁﬂ“&*hat @PE“@FP%@‘? rieg SREP Y et hers of the
]Ic:{ng]rIIu;ﬁg (vlac}d anqne(svw formuqae (t%lcgari jv@{ﬁ_ln aécngaldgg}/ raélactﬁgarrnsﬁso{f P‘a&t}grmful%yml ae
nucl eophi | iHN(8 b§t3lawt*2hd)nR u@n@w Fh'%ﬁyd(fbtfndéwpls@havmbdﬁtwtgn coWtiptsi ons t hat
prormte epoxi de ri n enin es of the formulae (Vic) and
(Vic') can Peiderer pyn se‘%{&eq%fﬁ’uﬁﬁf\ﬁ;@sa”fﬁ?\y? )ffé”PBP"Frfﬁ Ryelkoxgingpyines ®Seand H2N
- R3 with epmuaklv@hy &3 and&rgﬂeﬁ%uﬂ@pﬂuehtlycea&m’@sma groducon condi ti ons.

G ycidyl et Rhed @ bR o a08nf de by

al koxyl at i ngw%wr?ggﬁi? %St e@rrru ag&n u gEBC\Qggﬁhuﬁgrﬁl&-ng%‘ggnd
subsequent Iwe Ib&a;ﬁ‘duhdbgaf tha @orptile duadove (;amcﬂey:)s@d |Kyéreélﬁﬁikylaﬁinﬂﬁﬁon%ﬁrhcularly as

epi - chl oroh d\rlél?,'nrt]s grrr}u ?ﬁﬁry Vv%{tl?é) Q{)éln!sl &%D%%Qﬁg tl; H(te}aﬁqp or sglngllsteij?%rr]ig the m% r;lggre!

conpounds O ormul ati ons
parti cul ar lagcaginghyidflyfga agrachemiepl| farmpiatigns 'ncm?fﬁimgmagwnﬁssof tr@lf@melﬁélant s,

t hi ckeners p@Fth@éHyU@l'nUa@Qra?an%ﬂﬂb toh@rmhumég k) 18 {i11s) e GRLEHNRIENMuIdiITE, WEES
agrochem cal formu corg(?lfqa]t ng corrpounds of the formula (1),

particul ar I%?e?tfjrdﬁﬁ?réaé’ts P’i%‘)’”e T Bfor fornulae (11ia) to (I11s), as
adj uvanios, il 6f@’l’esform%t(lt Erﬂgpartﬁglgrr}lo?thedérﬂ?lgé ﬁl@f‘w‘b ort(hb)ctgﬂlr@(:% l%rused

solubilisers. 20 Surfactant f'or mul a ticularly of
formul ae (I P%{)'Cu’a('Y Fsoa)dlud?”‘i)l“i'tf‘ a)w'%ar(gﬁwr o ‘° éCtUEE'ate“i ?)%ﬂdtsP%‘JF%JM ‘96 as
adj uvant s) astieltompaniedtef tha hgrauletfonatay de hesreadre @iart igoathmegutatdra Insrbiads,

speci fi cal l%\d/oF &%Pcud%gtfbr BRar gﬂg&gaées%néi@@esfa%gwegtnieggtom Qﬁcig)e@e or nore
pl ant growt
rodentICIdes bacterlc:des mollusmcndes and bird repellants. Specific examples of actives include:

25  Herbicides: including
watef soluble, particuiarly non-selective, herbicides, more particularly phosphonomethy!
glycines, especially as salts such as Glyphosate and Sulfosate {respectively the iso-
propylamino and trimethylsulphonium saits of N-phosphonomethy! glycine}; and phosphinyl
amino acids such as Glufosinate {2-amino-4-(hydroxymethylphosphinyl) butanoic acid}

30 particularly as the ammonium salt and bipyridinium compounds such as Paraquat
{1,1"-dimethyl-4,4'-bipyridinium}
triazines such as Atrazine {6-chloro-N-ethyl-N'-(1-methylethyl)-1,3,5-triazine-2,4-diamine,
and Prometryn {N,N'-bis(1-methylethyl)-6-(methylthio)-1,3,5-triazine)-2,4-diamine};
substituted ureas such as Diuron {N'-(3,4-dichloropheny!)-N,N-dimethylurea};

35 sulphonyl ureas such as metsulfuron-methy! {2-[[[[(4-methoxy-6-methyl-1,3,5-triazin-2-yl)

aminojcarbonyllamino]sulfonyilbenzoate}, triasulfuron {2-(2-chloroethoxy)-N-[[(4-methoxy-



and/ or pesticides, for exanple insecticides, fungicides, acaricides,

nemat oci des, miticides, rodenticides, bactericides, nolluscicides and bird
repeliants. Specific exanples of actives include: 25 Herbicides: including
wat er sol uble, particularly non-selective, herbicides, pcularly
phOSphOl’lOWé)((HSPFB 4glycines, especially as salts such as éo‘ﬁz%@gé{éé&and

Sul fosate {respectively the i so- propylam no and trinethyl sui phonium salts
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G uf osi nat e (2-am no-4- ( hydr oxynet hyl phosphi nyl ) butanoi c acid) 30
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25 3-(1H-1,2 4-triazole-1-yimethyl)-pentan-3-ol}; and

inorganic fungicides such as Copper hydroxide {Cu(OH)2};
benzoyl ureas such as Diflubenzuron {N-{[(4-chlorophenyi)aminojcarbonyi]-2,6-difluoro-
benzamide)} and pyrethroid insecticides; and

Acaricides including: tetrazines such as Clofentezine {3,6-bis(2-chlorophenyl)-1,2,4,5-tetrazine}.

30 Among water soluble active materials partidularly suitable actives inciude, non-selective herbicides,
particularly N-(phosphono- methyl) glycine type herbicides, such as Glyphosate and Sulfosate and
phosphinyl amino acids, such as Glufosinate, particularly as the ammonium salt. Such water
soluble actives can be used as the sole active in for example in aqueous solutions or in water _
dispersible granules, but more usually, they will be used in combination with‘water insoluble or

35  immiscible actives in multi active formulations. In particular, formulations can be made up using a
water soluble (non-specific) herbicide such as Glyphosate, Sulfosate and/or Glufosinate, with a

selective herbicide, such as a sulphonyl urea e.g. metsulfuron-methyl, pyridine carboxylic acid e.g.
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usual | y fr cigrddheitadtoabjount Will be @ittt pardngesdianlayovabout 0.2 % by wei ght of the
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10: 1, nore U§ ro\éhefm %aﬁlmygnc?%lytfrgmfgg&!ts to athaut G-Bt}eserefuls ?m q’(? [ﬁh@%%%? gﬁt 0 crop

application Pate em-cal" gener ge 300
to 4000 g. edivtant pencentrgtiands rom #qogihy WJEOM §0°%aree u@hyJrog:. Eria30_% ¥ eigitof thal

amount depec@ﬁ’deﬂ@at@”Tﬁeh:@e Qsamwl@u&,wan@rrp&nceagét%%m.&@ny atlcglefrgct desired).
pray concenhtrations wll be

For | ow vol une s ng, . genera % J;ﬁ
used, but t°ﬁ%°ef‘g1 ?s rl?f %%ﬂf%eéﬁeaﬁi’ °éfFa ¢ ﬁa‘ft'u?/'éﬁf Ingidep °'E‘Fe°r\m°fen‘?’?ﬁertsﬁléb'? anges
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adj uvants in concentrate agrochem cal
As adjuvants the compourds of and used in this invention can provide faster effectiveness of

agrochemicals especially water soluble herbicides, particularly of the glyphosate type, and can
nave significantly lower toxicity, particularly aquatic toxicity, than conventional adjuvants,
particularly those based on fatty amine ethoxylates. The improved toxicity is also important when

30 the compounds are used to provide other surfactant effects in agrochemical formulations.

When used as emulsifiers, dispersants, thickeners or solubilisers, the surfactants will usually be

incorporated into concentrate forms of agrochemical formulation. The functions of the surfactants

and the amounts typically used are:

Emulsifiers - emulsifier surfactants are included in concentrate formulation for diluting to make
35 emulsions often, and desirably, as emulsifyable concentrates (concentrates including

agrochemical active, either liquid or in solution in an organic liquid, and emuisifier which



20 fornul ations that are intended for dilution prior to use. In such
concentrates, the concentration of active agrochemcal is typically from
about 5 to about 60% nore usually from 10 to 40% and the adjuvant
concentration |s fromabout 3 to about 50% nore usually fr 30% by
wei ght of MHB/0588ncentrate. The use as built in adj uvant%mi/(ﬁ Oggﬁéggntrat es
is particularly applicable for concentrates where the carrier is agueous
and the active is or includes one or nore water soluble 25 herbicides,
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i Water soluble liquids (aqueous dilutable solutions) in which water soiuble agrochemical
active(s) and surfactant(s) are dissolved in water and the formulation is diluted with water

before use. In such formulations the surfactant(s) are usually present as adjuvants or

30 wetting agents. Typically such formulations use concentrations within the ranges:
agrochemical active : 100 to 500 g.l'1
surfactant : 30 to 500 g.I'1

The surfactant can be a mixture of compounds of the formula (I) and other, particularly non-
ionic surfactants (see also below about mixtures).

35 Possible other components in such formulations include
i antifoams, particularly polysiloxéne antifoams, typically included at a concentration of

from 0.1 and 10% by weight of-the concentrate formulation: and



~wei ght of the non-aqueous, usually oil, phase in the fornulation (or fornmed
“whén the 20 formulation is diluted-to forman emul sion). Wen used as

wetting agents i.e. principally to inprove the wetting of ves by
the spray “@U8@F¥E#s, the surfactant can be included in a BQJF@@@WE@G; or

added as a tank m x additive. The ' ampunt used will typically be from
0.0001 to 0.5% nore usually not nore than about 0.1 % by weight of the
(dilute) spray fornulation and nay be frtdm 1 to 15% by wei ght of a
concentrate. 25 Agrochemical fornulations of the invention can be nade up
usi ng surfactants abcokiyemddmiersulgamd, le)y. kanthan guray, medifedakiidicde 8] GittoRn neyrpes
including: i Water sol ub | Lguids, (. u il utable.s ions)..in which
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wat er and the for no¢raeit@gie forau@tiorut ed with water before use. In such

formul ati ons t Recrsdshéerghiafthadions anbs b ¥y HEIS BMing@Bthadimbeashs or 30
wetting agents or.mu centrati within the

.. Typically such f | ati ons use conce, ons
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g. 1-1 The surf adjtiant sudanaritie) @ndrnxotiergomponewrpoared © gife efthee afcarceamttaze 1 ) and
ot her, parti Curk]&rswuenpaaaudnmrfa ﬁQEJnﬁ&?r@ﬁE@ loéar_%alyaak é%CLFQL&%ﬁQ%Fe JNthdir es) -

35 Possi bl e ot her conponents 1 n suc ormul ations include 1 antifoans,
particul arly p8P¥sietoxane antifoans, typically included at a concentration

of from0.1 and .10% i - . formulation: and WO
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cel I ul ?Sei t]}’piagél_'{té,.?r_nbiaﬁéryéﬁ%ﬁlu&ﬁseﬁeﬁ%@@?o@\? Qf]sumtnﬁé}f%béﬁ iH\@chla&nc@rgrateE%
concentrate fornulation. concentrate fo atiopns_can be made by
AT A sl R e A S A,
di ssol vi ng t he aegnaerisessiiornd or@oipniy e @inbiaatdns bfeuchesdjfanietst maylbefuset tageties) and

any other conmpQARBIMpolftsWRInE Forh@a 8l 466 Bid iffv BoGARGFEY AliGuid Mncertiias equent
dilution to end use concentrations or directly at end use concentration

e.g. inthe spHPEEMYRRONCPTIINgEId EONRTYAt es, particularly enul sifiable
concentrat es, @aRctefrtdalsbveC:0NMPO.R IOD%OHy Wditht (tHbQgH Withmdlid agrbohemlicais |thequi d

concentrates the surfactants afo%céﬂrgéio%_alchkge%t@%?%f}aﬁds adj uvants, wetting
e anount 0

agents,. emnulsifiers or solubilisers. Tr nt surfactant(s) used in
such concent r ase®ciest: typi cal | §1f30%RYWest SvnliByid oriceieteof t he concentrate.
Qt her surf act aniggidsbsdantste sPstheMBal CormulaitpE AkeEECinciGR! | oni ¢ or ani oni c or

e T R e e i T e
typically use c¢oOisbeaspect!y itfserepyeenailyesl. may lalso peiag e Sumentanb dhisaly dedn aamuntve
0.2 to 10% by weinght sédohep@dignibithe ddrlistidds;agr ocheni cal s, the
oils, particularly vegetable or mineral oils, such as spray oils, typically in an amount from 5 to
500% by weight of the surfactants;
25 salts, such as ammonium chloride and/or sodium benzoate, and/or urea as gel inhibition aids

typically in an amount from 1 to 10% by weight of the formulation.

i Solid dispersible granules - the surfactant will usually be included as an adjuvant or a
dispersing agent and can be included in a granular agrochemicai active formulation or itself
be formulated as dispersible granules. Typically granules including agrochemical active

30 contain from 1 to 80%, more usually from 1 to 30%, by weight of the granule of active. When
included in granules containing an agrochemical active, the adjuvant typically forms from 5 to
50% by weight of the granule.
The granules can include clathrates, particularly urea clathrates, in particular incorporating
the surfactant, especially as an adjuvant. Such clathrates can be made by forming a co-

35 melt, including the urea and surfactant, and cooling by e.g. spray cocling. Such ciathrate
solid granules will typically have a ratio of urea to surfactant adjuvant of from 1:2 to 5:1 by

weight. Clathrates can be included in the égrochemical granules or and desirably formulated



concentration can be up to 90%; and surfactant : 1 to 20% by wei ght of the
liquid concentrate. Liquid concentrate agrochem cal fornulations nmay al so
include: 20 solvents such as nonoethyl ene glycol, diethylene glycol,
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clathrate solid gré@atpiager \ﬂPﬂCPntﬁms(fé!Fﬂ 3 H?é/\‘f'éy'%)’"ﬁ N% P@JW'WP@&W 0 sur fact ant

adj uvant of from 1ca'&bcs>@m5:hy1c@muosewgurgaaamccaugérhrs&msm@aemalgﬂ@les}ded in the
agrochem cal granul

esir 01/ 0
PCT/ GBOO/ 02670y Sordents, °'s°8"’3’?§&‘°% aééf'é%”aﬂ%%ka‘?'énﬂﬁ\{‘\’g“%‘iuéﬁarﬁ“a‘??%“é used by
direct m xi ng wi thagmaial, emc'unagrdmneme@am stpatatey eodionippdyphosphae, sifien t he

adj uvant is provi d?e@aﬂ»d?a@%%’rﬂrﬁg@prﬁfea%hﬁsalt:ﬁ'tfﬁmnté?ﬁm@@%d\/ﬁ Agfipghem cal , the
m xi ng rate of adjuyvant E&ranu es to agrochem cal active granules wll

depend on the 5 reSPEEs Pd SRUHRBHEPEE  ons in the granules, but will usually
be such as t o dgintegration agents, soth asasdjfaptemtst materiagthatclvelnin evaler, émhiamlewi thin the

ranges descri bed a@&v&ymémyl%Mfaias%wle%%owynwr@ﬁdoﬂy d/o%ngolr cryRaRR bl e

conponents of the granuales’ incl bi nders,” particu nders which are
readi |y water sol uBfHosesWsiig@agents; SIS RUSE Pt SP0LB) 2ng] °b?f§asé't‘m 2FAt3H SBY¥Ber
concentrations, suedthaatepitasddnatglapyorrsesdquitamenaty ampiehiony sapraahubior

car boxynet hyl cel | y | ugars, starch, sucrose and al gi nates;
di l uents, absorben?%&g&wggﬁﬁogér@%g%gﬁéas carbon bl ack, talc, diatonaceous

ear t h, Xkaol i nwettigg agenisisueh aseigekd) alkpaiates certivegyedonnates as gihayiate/ sodi um
tripol yphosphate, sefbymtest etraborate, sodi um sul phate, sodium al um nium

or m xed sodi %%Q"Lé{\@ srl]chlfIQg suﬁ)hona?e% nagf'itha?err]\g fosrr%a de %ebc%rr]\geng'gtgsi and acrylic

copolymers; and

antifoan agents, typically at a concentration of from 1 to 10 % by weight of the granule.

5>  Spray formuiations at application concentration, including surfactants of the formula (i), particularly
as adjuvants, can be made up by diluting/dispersing the agrochemical active and the adjuvant in
the spray liquid (usually water). Also concentrate forms of the agrochemical formutation can be
used, for example: )
i liquid concentrate containing the agrochemical active and, particularly ad;uvant surfactant
] dissolved in water,;
il liquid concentrate containing the agrochemical active dissolved or dispersed in a non-
aqueous, water immiscibie liquid, which may be an emulsifiable concentratéfand may include
a proportion of water, including an adjuvant surfactant; :
iii liquid concentrate containing the agrochemical active dissolved or dispersec'!'in anon-
5 aqueous, water miscible liquid and including an adjuvant surfactant;
iv a solid granular concentrate of or containing the agrochemical active and o.;.S'tionally including

an adjuvant surfactant, or the adjuvant surfactant can be provided separate'l'y for example as



5 disintegration agents, such as surfactants, materials that swell in
"water, for exanple carboxynethyl cellul ose, collodion, polyvinyl
pyrrolidone and/or mcrocrystalline cellulose smelling %%§T§%},§;$ts such
as sodi um“4@ar#24ot assi um acet ate, sodium carbonate, bif&af 83 and/ or
sesqui car bonate, ammoni um sul phate and/ or di pot assi um hydrogen phosphat e;
wetting agents such as al cohol al koxyl at.es, particularly ethoxyl ates or
et hoxyl ate/ propoxyl ates; di spersants-gbch as sul phonat ed napht hal ene
f or mal dehyde condensates and acrylic copolyners; and antifoam agents,
typically at aa%@lﬂﬁbﬁMi@d]Jeﬁﬂw@tﬁr drra@Bh-dquebuslddiveotiyy aweingbtpadtulidye @éanul e. 3
Spr ay fornulatlgp t 8 ? hcaLNaQ concentration, including surfactants of
the formula (I Lﬁa??lcu r?y as adjuvants, can be nade up by

di | uti ng/ d'o%n nﬁsteafoﬁnhgeof@grae@bﬁém.@aaéct.a@w ?&caﬁl?geém@dﬂthUWOobm the spray
l'iquid (usual oncen he agrochem cal

fornul ati or?aé'a%aftxéo t%i‘)@a“m?sotf’ 9%@?&%{"8”’““3[“&6' Saraé@ﬁﬂ%ent rate containing the
agr OChe%‘ Ce}\gro%ﬁ%h Xa?fo?rnngatlopsat;f{eh %gllu@é rlngre%hldyé"ﬂrrfact%@th@%e%mse sg"fa%éx Js\é?ed in

wat er; i concentrate contai ning the agrochem cal active di ssol ved
or di sper se@eq 'n camiieaton BaaERIFSTe dREERePHAT SET foiPervide qiiPan! SiRf!T Ht FrilyS be an
emul si fi ab'p@smlﬁwlh@hﬁbnaﬂdser'ﬂ@yﬁblnélfbhud‘enorathﬁrrWQDrﬁ‘acQﬁt @thewat er, incl uding

an adj uvant, S Ul 6858 Mnda d ok Ol 50NGENHLA P QRLGLAL N ¢ he

agr ochemi c AP MHELY UC &S I sper agueous, water

m sci bl e |iguid,ang. rh&t@’fe'd@iélﬂw@rﬂ sarﬁbctémaragn Mswé}tdammvehvonanmu d granul ar
concentrate of r oc actlbve a o ally

t
o0 afpenicy AR R S O R M eaPP iRk AR Do
provi ded seamwmenlagenéls)rCcenmqylsecra@har\@ijomh@M@e POTOBBO0O20 Afuvantskhd a

sol uti on i n,an50l Xani seg@re%y&scaﬁoymgm@auﬁm £ SO4=L8RHdes Moriialf ABY. €.

particularly a urea containin uvant. Concentrated forns o
t he agr oche®iredy desctizegas \‘RH9°P3°FWF%%I"‘P’§/ OREPYY P?Wﬁ“@ﬁy #lohiBmns A9vi%00,
particul ar Igénﬁﬁlaay@trib@ﬁﬁeinrraSortnﬁbngeraact&aelcbr’roealagylaehemumdrw spodatdsor use.

Agroche ,rgl Caﬁlprbst 'a% e89r§ S% b d?rpfa!tyngc r#éi%rmrgoeetﬁoqg}ﬁeﬁ%?bltgyFa&?g%cﬁ&tte@ : 'Ithlaer

because “sur nto ac ed effect
or used to RWR.WiOdéf @W?@Fé?ftth%@%(@?”‘l’ PINErROLYARE: PISEISTINA-19E SuFRcdant
invention t4yweR, (@ARIsBA s PRGlphoms & tdmmorNBusIrbraat ans:1 of weige. Ty nul a

(1) or to combine surfactant(s f I her factants.
For ad] uvancg?/p rtwpi(?r]jircg%centfatlorgs %6§u¥athggef%r9edqygtiaové mglualg'bom cggnaoundgy?f the
i nventi on nmmmmanqgrac@wéw neationfcoiuriadtant adivants. nQ:q QﬂﬂJVﬁ'@S whagmmls of the

formul axd 1) arafdr HORFRH ORI, mmw@tewmon@m swaa& n@tbernuab@ in Ea}urmmnl y such
ot her adjuvants may be non-ionic sy | es includ

So el on Kisiapica sl ential ool 4 e R on st b SR s po e SARTEY o 1y ror o

adjuvants, especially including those of the formula (1), optionally used in combination with other,

particularly non-ionic, surfactant adjuvants.

Especially where emulsification is desired the surfactant(s) will usually be included in or with the
25  formulation components including the phase to be emulsified. Other surfactants, especially non-

ionic surfactants can be used together with the compaunds of the formula (1).

Generally when other surfactants, especially non-ionic surfactants are used, the compound(s) of
the formula (1) will be at least 25% and more usually at least 50% of the total surfactant used to

provide the desired effect.

30  Other conventional components can be included in such formulations such as one or more oils e.g.
mineral oil(s), vegetable oil(s) and alkylated vegetable oil(s) which are, typically C to Cg, alky!
mono estérs of vegetable oil fatty acids; solvents and/or diluents such as ethylene and/or propylene
glycol or low molecular weight alcohols, which act to solubilise the formulation and/or to reduce the
viscosity and/or to avoid or reduce dilution problems e.g. the formation of gels. In particular where

35 non-aqueous, particularly those which are not miscible with or soluble in water, liguids are included

e.g. as salvents for the agrochemical and/or in a concentrate to form an emuision on difution with

f
5

e



correctly described as oligosaccharides); hydrocarbyl, particularly alkyl,

am ne al koxyl ates, particularly ethoxylates, |inear or nono-branched
al cohol al koxyl ates, particularly ethoxylates; 15 sorbitol fatty acid
esters; ﬁ,r fatty acid esters; and ethoxyl ated sor Qicdrasgob/adstyy aci d
esters. The proport| on of corrpounds of the fornmula (1) and ot her

adj uvants, particularly non-ionic surfactant adjuvant, (when used) is
typically from1:5 to 10:1, nore usually from1l:1 to 5: 1 by wei ght. The
proportions and concentrations of adjuvahts referred to above include both
conpound(s) of the fornula (1) and other, particularly non-ionic

sur f act ant watdj fansrrayigg. aier suffeciorihimay, b iprlddadi phep!uP BIfrcangr emiifisrs: iSHeY gani ¢
material s, mEQFnaI@%@WB‘cQIy%EHWbM%@ledh"baéaQonlde/obﬁbnh&ﬁd sid:ﬁf@dﬂaritsﬂor&ﬁ’dlruvant

cont ai ni nggffgr ocC ormul ati o

arti W th
non-i oni ¢ ?Vﬁﬁ‘fsét‘ﬁsc’%gafad%?{’td? erB‘ré]f)récéfmgl E”cn °ﬂ'bef fl“d‘{aﬁﬁmtc Onenosf W'ﬁl éx’f%r nul a
(1), opti ofmahdlgtuon&@dwg|pnrec'c¢n¢n4enta!hal(§nﬁamabﬂa L‘@tulaedrlp ampavst taeed @utheydenicad- | oni c,
surfact ant juvants. Especially where emulsification is desired the
surfactantfﬁﬁ) will usually be included in or with the 25 fornulation
conponent s oinaedudditangs hhcaphaseidses bemponelwaithg.etkamPeh efrsugurdiag tgamtss,

espect al 1Y a0l n(op%n.t%era%&gg&cﬂ AL SicRRs,UseR; Jaa8k BRE, thég Pl laqgrmounds

of the fornu en ot her surfactants, non-i oni ¢
sur f act ant 8rman algghalp, whi Hbm%trﬁd@am( Jrpnched. PETHRIAFIH ARA- %{ar(chﬁd Wit ff°”b%‘°§‘9 | east
25% and nDrRiel stMyleYe Bidd; 8RBdikoRdNe Tt stidh@icbitisartBufyattearthoksasl t 0 provi de
the desired effect. 30 Other conve n din

such f 6b mJPrgP?xalﬁges g/lrjll(c:rplma beobr%%c%& ran&trﬂ r%x?ti all%%mg S%Eg'éggqta'*?% fl(oﬂ}(% tgsgget abl e
oi | (s) andetyikyd axide cesigeeseand lbe 1d¢ﬁ€@?ylwfh°élﬁe @ﬁléuesmﬁﬁic@armvxhe@l to C8, alkyl

nmono est er g, %Blyé(@&ﬁgt@mwﬁn |9'te|rm|f1§\E(§ Mltha&bp@@ne e%iﬂe‘(ﬁﬂ%)s and/or diluents such as
et hyl ene an§ cohols whi ch

ene
act to sol BHYQXV@@"Q"F/%"'Y?}VW?)%&%F 8‘??°%(W8'/So‘?’amtcﬂaryé’gﬁ§%°p? Pﬁ’@gfs\fi”% 4%y and/or to
avoi d or r egnpemnidiPEskiiesnf mpolpinemsvadalge frannenifeprarard ativy! rofysgpehasidest aniqnéaer t i cul ar

where 3z ngmfa@@hl@gldslsetlgg{auscéﬂllcﬁgé Siu@%@oyméuma@r#apnm&err@s%fahaatceac*e@ th or

sol ubl e i n wat are inc g. as solvents for the
agr ocheni ca‘I"P'}i’ﬁ%‘-‘tﬁ?‘efP n'hg aEQRREeftreline sYigeledt AE ARicBhsimiipon °OGhe TMEFEIMSn wit h

WD 01/ 0522 4BETHER0 Q4326 Fdvidd njuvamietdcts (ode Bpvedyi Ng, ot her surfactants may
be included as solubilisers and/or emulsifiers. Such materials wll
typi cal | y Bee ecdmpoentsof oerfoamilaiii reay beasedon tenbingtignorith memsyrigatee matgriglact ant s f or

their eff%sﬁléuvaelpe&%nlsrbrmau&i é.d:sssa&n &Q;Iy%ags&ﬁ a@ﬂﬁ%o‘i)l'cfpylgr%tdly‘%a an@bch ot her
surfactant c

0 atlons usin vent| onal
St f actint EVEBE B m A TEATRCE Bisdmr B T hE WaUR (LR SRt ¥ <EPES
sur f act ant sidsEyhenl wsed)lizaynicady ﬁmreuSt@Oan\p@\peuamter M to Exnpeigrs of such
wetting agents include nonionic surfactants such as al cohol et hoxyl at es

for exanpl @ndinvenyon icivses a mMsig piliertile voetaipy Rp3nplying fARATE 09/o(4 8h may be
l'inear or heapwhietincipigd suttbadrt yf theotonur (8 Rchadsgrashéricdi aaodbgtath80 ol es of

et hyl ene ox %rgl’on afd o}éﬁ’{%&a‘?&ﬁf %Ine%“g‘\gre%tﬁgh%ssofBgﬂéé &ﬁa‘s’érfééé é(baUé xed

et hoxyl at el™ rop 3 random m xed al koxyl at es,
t ypi cal®y @é"rﬂ@léﬁ”mqfi‘gOW‘@’W@MWGQ}G?M%WHSPIC@H% apprapesticides. N eemriedsPelisiHest to 5

propyl ene @igdRed @StshdrRss. ThRIMhdieddlotihb Javartied Bciudes:
(i a method of killing or inhibiting vegetation by applying a formulation which includes one or
more growth regulators and/or herbicides and at least one compound of the genera! formula
(1) as an adjuvant, and/or '
30 (i) a method of killing or inhibiting plant pests by applying a formulation which includes one or
more pesticides, for example insecticides, fungicides or acaricides, and at least cne

compound of the general formula (1) as an adjuvant.

Other additives can be included in agrochemical forrﬁulations of the invention including:
inorganic saits such as ammonium chloride, calcium chloride and/or sodium benzoate and/or
35 urea in an amount of from 0.01 to 1% by weight of composition.
antifoams which can be silicon based materials such as organopolysiloxanes, which are

typically used in an amount from 0.1 to 10%, preferably 0.2 to 6% by weight of the



t he pol yal koxyl ate chain is termnated with propyl ene oxide unit(s);
'polyoxyethylene/polyoxypropylene copol yners, particularly block copol yners,
such as the Synperonic PE series of copol yners avail abl e frqﬂ?%mgﬂena, and
al kyl pol y8@8u#@?4 des; anionic 15 surfactants e.g. i set hi'd&ERY N ch as
sodi um cocoyl isethionate, naphthal ene sul phonic acids or
sul phosucci nates. The anpbunts of wetting surfactants are typically simlar
to or the sane as the |levels typically ised to provide adjuvant effects
(see above). The conmpounds of the formula (1) nmay be used in conbination

wi th non-surfactant rﬁ%rctglr\tl @bﬁo 5°/J)F'7§r{1&u%'r|# @6& % 2 d/\(/@erbth%f%!éroér%“n‘{(ﬁ”oﬁ&n@étgs

such as glycols such  as nbno ene yet hyl ene glycol.
The proportion of cempdRRAIL 1% Wée'?bd}'r é°?P§°/° pywaight Af asﬁﬁ’ﬁYé?iF‘é‘aEﬂ" at

sol vation aids, (wWagduses@dipnis typically from1:5 to 10:1, nore usually
from1:1 to 5:1 b r g
veget ation by GYBS%ISW rﬁogthers B?r{]&u arl?é&%éugpaé %ﬁlhgrqs s, C%QFQS%H&F%J&% | hsn
surfacta@nt of the foarmﬂ)'hm%tw -ethith oA rPreRyr EiRsai twﬂa”h@éﬁ)iﬂdﬁoﬁ’d’ }lgo B me% of a

i nvention. The agrogggghg@hfaﬁMmmﬁ gye or nore of the types of actives
descri bed above, 25 particul ar

her bi ci des, and6F ”%‘égff?céﬁ”B@?e”%oﬁ“c'éisaﬁﬁtl”ée ﬁ%‘g%r awﬁ:i"&é"g%% lf’%%a”’l’ 45°485 or
acaricides. This mefrhod.0ofto § Wesiohs emtértmter frohulatios: (1) a nethod of killing
or inhibiting vegetation by applying a formul ati on which includes one or
nore growth regulators and/ or herbicides and at | east one conpound of the
general formula (1) as an adjuvant, and/or 30 (ii) a nmethod of killing or
i nhibiting plant. pests by applying a fornul ati on which includes one or
more pesticides, for exanple insecticides, fungicides or acaricides, and at
| east one conpound of the general fornula (I') as an adjuvant. Clher
additives can be included in agrochem cal fornul ations of the invention

i ncluding: inorganic salts such as ammoni um chl ori de, cal cium chloride
and/ or sodi um benzoate and/or 35 urea in an anmount of from0.01 to 1 % by
wei ght of conposition. antifoans which can be silicon based materials such
as organopol ysi |l oxanes, which are typically used in an anount fromO.1 to
10% preferably 0.2 to 6% by wei ght of the WO 01/05224 PCT/ GBOO 02670 - 17
surfactant; 0.01 to 5% particularly 0.02 to 2% by wei ght of agrochem cal
concentrate and 0.0001 to O.1% preferably 0.001 to 0.05% by wei ght of a
spray fornulation at end use dilution; viscosity nodifiers, particularly
guns such as xanthan guns; cellul ose derivatives, such as 5

car boxyl -methyl, -ethyl, or -propyl cellulose, typically used at fromO.O01
to 5w %of a concentrated formul ati on; and ot her non surfactant
materials such as stabilisers and/or anti-mcrobials, typically used at
from0.01 to 5 wt %of a concentrated fornul ati on. WO 01/ 05224

PCT/ GBOQO 02670



- 18 The follow ng Exanples illustrate the invention. Al parts and
percentages are by weight unless otherw se stated. Materials

N- net hyl gl ucam ne N-net hyl - N-(1-deoxygl ucityl)am ne bis-sorbitylam ne

bi s(1-deoxygl ucit-1-yl)am ne dodecyl - poly-4-oxyethylen I ex Uni gema
tridecyl o‘%ég Eﬁz ‘{5. 7-oxyet hyl ene Cresner PTCD ex Uni qerrg’c?{dn ?/{% 7OSuI fosate
gl yphosate trinet hyl sui phoniumsalt as a solution in water containing 720
g.1-1 active salt G yphosate gl yphosate iso-propylamne salt as a sol ution
in water containing 767 g.l-1 active s8It Horizon EWtebuconazol e 250
g.1-1 active material ex Bayer Roundup-ultra comrercially avail able

gl yphosat eThi dalinvih@ ExaompiesiludttatestheineentidfioN0 84r& and bércanagns ave by Wéght ediésxy| at e ex
Monsanto TlaQ.&enapin T150 - tallow amine (15) ethoxylate ex O ariant

Synt hesi s Exanples SE1 to SE26 illustrate the synthesis of the conpounds of
t he fornmulmatérla)s. 5 Synthesis Exanple SE1 :

N- ( 1- deoxy, I (2- hydr oxyd Y . i.ne N-nethyl gl ucam ne
(4.8 g; 2 .@g%%%&m%s react ed @%ﬁ%’-%ﬁ,&%’%%ﬁ’ég’% (5 9g; 27.2 mol ) in
propyl ene RE-spEdylappe4s nl) at PEOCIPHEIUSTHPAFTE® The product was initially a
hi ghly vi &ﬁ@é@l-poﬂy!:@ﬁ&ptai_jll_eﬂt_ | i ot 30, exsolqedtaf i ed after keepi n_gf at danbi ent R

t enper at ur.e. over ni ght.. e nr was verified using

and NWR spjtg%etc?ﬂ%xgrcag‘g&roféa%éggf {)}Ttr%st(r)%lr ﬁgcé Ef%%%ﬁgg@%)ounds were made by the
gener al nedjiehteof SEL substit utgiypBosbid@imed@IstiprpRmdangs SEcitibd ingatgat eri al for
t he 1-epoxydodecane used in SElC.Om;El% 11\%0( %_—1h%dr cspa(]y(m' xed

hexadecyl / oct adecyl ) am no- 1- deoxngu Ryl =

N- ( 2- hydr oxyrhesatadecy| am no) - 1-atietegigliagerepgbming eali ad@nblutiop ipfaterthe product s
was verified using IR and NVR speghhe M. actha sqynt hesi s Exanpl e SE4 :

NN- bi s(l-deo,x%/ |l i 1)-N(2-hydr OXﬁdOd cy. )-am ne SE1 was repeated except
that bis- SBMEYanm ne was used®I'HYPERYZB9't REVRMBEEANK BBeUcanmi ne used in
SE1. The pradagtutsol idified af tcemmesalliavgilabElyyphodaatorhyatioh et Menspmtoduct was
verified using R and NWR spectroscopy. The follow ng further conpound was
made by tH\éoﬁg‘Hér al method of SHRWSFHE{RR BPPHGEMONOcor r espondi ng
starting materi al for the 1-epaenrdadassnnaalldsashinentspEAoxy@ie®x Clariant

NN- bi s( 1- deoxygl ucityl)-N-(2-hydroxytetradecyl)-am ne The identity of the
product was verified usi ng | R and NMVR s>pect‘r oscocpx‘. WO 01/ 05224

PCT/ GBOQ 02¥5thesis Exanples SE1 1o SE26 illustrate the synthesis of the compounds of the formula (1).

5 8 sis mple SE1 : N-(1- itylYN-(2- xydodecyl)-N-met i
N-methylglucamine (4.8 g; 24.6 mmol) was reacted with 1-epoxydodecane (5 g; 27.2 mmot) in

propylene giycol {2.45 ml} at 120°C for 3 hours. The product was initially a highly viscous
transparent liquid, solidified after keeping at ambient temperature overnight. The identity of the

product was verified using IR and NMR spectroscopy.

10  The following further compounds were made by the general method of SE1 substituting the
corresponding starting material for the 1-epoxydodecane used in SE1.
SE2 N-(2-hydroxy{mixed hexadecyl/octadecyl)amino-1-deoxyglucitol
SE3 N-(2-hydroxytetradecylamino)-1-deoxyglucitol
The identity of the products was verified using IR and NMR spectroscopy.

15  Synthesis Example SE4 : NN-bis(1-deoxygiucityl)-N-(2-hydroxydodecy!)-amine
SE1 was repeated except that bis-sorbitylamine was used instead of the N-methy! glucamine used
in SE1. The product solidified after cooling. The identity of the product was verified using IR and
NMR spectroscopy. '

The following further compound was made by the general method of SE4 substituting the
20  corresponding starting material for the 1-epoxydodecane used in SE4.

SE5 NN-bis(1-deoxyglucityl)-N-(2-hydroxytetradecyi)-amine

The identity of the product was verified using IR and NMR spectroscopy.



Synt hesi s Exanol e SEG6:

" 1- (N-nmet hyl - N- 1- deoxygl uci tyl ) am no- 2- hydr oxy- 3- dodecyl oxy propane

N- Met hyl gl ucanmine (4.03 g; 20.7 mmol) was reacted with dodecyl glycidyl
ether (5 gwod®o®24mol) at 120 to 130C for 2 to 3 hours FT/'ERYORRt ure was
t hen cool ed. The product was a colourless highly viscous |iquid which
turned to a white solid on keeping overnight. The identity of the product
5 was verified using IR and NWR spectrosgopy. The follow ng further
conpounds vvere rrade by the general nethod of SE6 substituting the
correspondi {i | ng qr,vgl f.4Le S XY e hqr used |n SE6.
SE7 1-(N It B PH-OFRAE SES
1- ( N- et hyIN Netmylgldmwyﬂg# Q@:@ t29 |7mqmoyaszeaqgeg rwolxyodscm @ymwfbehé)@m drynopjrrRopane
10 SE9 1- (MNapwf m*c&é}-toﬁdx‘éﬁ}gﬁﬂi tHEPn‘i)&Ur@-maJ‘lﬁén c%ollgydfhg od@ctwgpyl:é?&ylegr opane
SElOl(N—rreth | -N-1-d eox%/rtq uci tyl am no)-2-h oXy- 3- F;)}ro pane SE11

1- (N- met hylh'%ylv'sa‘éﬁ%%q e Vl”a‘?ﬁf’ﬁdjh"%s‘ﬂ'%f’6‘389'“3°(em'98éd“6¢1391%9 PeIREBYHChX Y)
propane s Ski2 VéﬁﬂéN’dﬂm IRyahd NMR spectroscopy.

- deoxygl uci tyl am .nozé - hydr oxy- 3-tetradecyl oxy propane SE13

1- ( N- net hy | RifolloMagwRAr ew&ow%m%wadz EYyieR @R 2I30gMACRERES substituting the

dgdecyl ny/aoﬁégpamcg»ska@m)nam@pamee doﬁ&yﬁﬁﬂcﬁyﬂeﬂ(e%ﬁetrmde- N-1 The i dent

- deoxygl uci ydr ox yndecy propane The identity
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1- (N-met hyl f&‘%&’ %r%ﬁ%ﬁq%%ﬂﬁggg érgg%d dlo%eéy'fo;(y/gﬁﬂl‘wa&% propane

pol y-5. 7- ox eth eneox
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25  Synthesis Example SE18: S '
pgly -Qxygthy eneoxy) propane

N-Methylgiucamine (0.37 g; 1.91 mmol) was reacted with dodecyloxy-poly-4-oxyethylene glycidyl

ether (1 g; 2.54 mmol) at 125 to 130°C for 2 to 3 hours. The product was obtained as a transparent

viscous liquid. The identity of the product was verified using IR and NMR spectroscopy.

30 The foIloWing further compounds were made by the general method of SE18 but substituting the
corresponding starting material for the dodecyl glycidy! ether and/or N-methylglucamine used in
SE18.

SE19 1-(N-methyi-N-1-deoxyglucitylaminohydroxyl-3-(tridecyloxy poly-5.7-oxyethyleneoxy)
propane

35  SE20 1-(N-hbis-sorbitylamino)-2-hydroxyl-3-tetradecyloxy propane
SE21 1-(N-1-deoxyglucitylamino)-2-hydroxyl-3-(branched octadecyloxy poly-10PO-10EQ)



- 20 propane- SE22

1- (N- et hyl - N- 1- deoxygl uci t yl am no) - 2- hydr oxyl - 3- (branched oct adecyl oxy

pol y-4PO- 10EO) propane ' The precursor used was a branched C18 al cohol

10- propoxyl ate-1 0-et hoxyl ate glycidyl 5 ether itself mad eacting a
nonobr anc¥(9d’ 18584 al cohol 10- propoxyl at e- 10- et hoxyl at e c?rfp%m 267

epi -chl orohydrin. The identity of these products was verified using IR and
NMR spectroscopy. Synthesis Exanpl e SE23: Betaine from 1- (N 1-deoxygl uci

yl am no) - 2- hydr oxy- 3- dodeccyl oxy propae- 10 The direct reaction product of
the heating stage froma repeat of Exanple SE6, using 66.9 g (343 mmvl) of
N- met hyl gl ucamsangnd 83.05 g (343 mmmol ) of dodecyl glycidyl ether), was

cool &0 Lo, o8B LA, S 1elh L IRR) enSEHEE 200 St gL on o

added sl owl y tRsoR2AE"s str rred m xture keeping the tenperature at 90 to 95
C. The resul tantrher‘poetunsoeumava‘éarbtaheredsqgarbcerdr mtpr&exyuaﬂe abéthdxgete hiybepr to 15
give the titl remmg e BY RAYA %aa%nara%tr%%rc1 aa%[) ddidofagitactive in

wat er) .~ The foﬁtl oW n t her ound wa gener al o Wethod of

SE23 but substwnmwbr-qmgrolryc(rnnl- met hyI N 1- deoxygl uci tyI am no)tetradec_yl
glycidyl eihay ent@%ftﬁ&%p%ﬁ&ﬁ@%@%ﬁre@@srqg@xmﬁl getagé éther used in SE23.

SE24 Betaine froml P et radecyl oxy propane

20 synt hesg @nﬁggg@lg@ BdtainNirdx e &0 hal _ -
yl am no) anoni u ; hydr oxy 3- dodecyl oxy pr opane sul k The di rect reaction
product of th ing stage froma repeat of Exanple SE15, using 149:2 ¢
(433 nidl ) Thefdirgpt f@FWIP@dH@Qhﬁ‘%é&a&W@w&O@ agenea3s Examrle) S udhdié®d gl yci dyl
et her, MS(SE@QH@@oft/@metﬂﬂglL&nﬁﬁGm BEGNY GRYhmal &Q'B@chl(g@grd %e@%@gOc@édqot he

m xture st added to the

stirred ni tﬂgguCOV%tFr 51 p"é[ Yv%soa%g?‘}afd(% a%“eﬁ%ﬂ?ﬁ&@ Qiﬁ‘dj"t”h ‘ngthFé‘rW 9 xt ure
stirred fo®43mrwisselvedwhrhl viaterpwastaddegiciodivalhisestinasismi@uré kedpggpireopy | al cohol
was then Leanyed avwﬁrgsr@dﬂ@%umaawraﬂa%h%.ﬁéd £136 107955 gor @g{ﬂg% to give

t he product as a white viscous i d (90% active I n water fol |l ow ng
furt hetd cofffolneRaEPHAG R OPF! 2RC! ﬁ%?‘ﬁ?ssdﬁ?'%ﬁa%ﬁt'vswtﬁht substituting
1-(N- 30 her r the
COI‘responcqﬁ%h&%o@%?:unﬁ@%?%g&uﬁg}ng%?‘%‘@%sgghérg% gg%%é tysubsﬁl uting 1- {I\P

1- (NN- di rrerr‘ﬁgr'!\’r\rq@d@b&v ffua?itﬁtradarri‘ el dybethey tor tbﬁyor@smﬂrraa@@wl oxsidypr opane
sul phat e dthe upgaalgesss of sone of the synthesis exanples (if necessary
after purification) were tested for aquatic toxicity to Daphnia magna in a
st andar d b$Ep4aBaaiye kon ten-MedyiblbeantzchO-hidrakyIgettadddylokPsroptie i MTODI | i sing the
Daphni nga)t the end of the 48 hour assay lprocedure The results are given
bel ow: i ] » ] 2- Xy-3- X

| ucam no

hydr ox

The direct reaction product of the heating stage from a repeat of Example SE15, using 149:2 g
(433 mmol) of N-methylglucamine and 104.8 g (433 mmol) of dodecyl glycidyl ether, was cooled to
40 to 45°C, isopropy| alcohol (63 ml) added and the mixture stirred. Dimethyl sulphate (49.1 g;

25 390 mmol) was added to the stirred mixture over a period of 4 to 5 minutes and the resultant
mixture stirred for 1 hour at which time the acid value was 9.6. Isopropyi alcohol was then
removed under reduced pressure and water (26.5 ml) added to give the product as a white viscous
liquid (90% active in water).

The following further compound was made by the general method of SE25 but subsrituting 1-(N-
30  methyl-N-1-deoxyglucitylamino)tetradecyl glycidy! ether for the corresponding dode_cyl glycidy!
ether used in SE25.

SE26 1-(NN-dimethyl-N-1-deoxyglucitylamino)-2-hydroxy-3-tetradecyloxy propane sulphate

The products of some of the synthesis examples (if necessary after purification) were tested for
aquatic toxicity to Daphnia magna in a standard bio-assay to derive the EC50 (in mg.|"") for
35  immobilising the Daphnia at the end of the 48 hour assay procedure. The results are given below:



21 Conpound (SE No) EC50 SE20 >100 SE21 31.4 MONO818' 2.0 '

" conventional fatty am ne ethoxylate adjuvant particularly used with

gl yphosate type hergbicides - toxicity data from'd yphosate: A unique

gl obal her BQ1@#8224by " J E Franz et al, ACS Monograph 189, P¢¥§PNGE hour
figure). These data indicate that the conmpounds of the formula (1) have
significantly |lower aquatic toxicity as conpared with the conventi onal
tall ow am ne et hoxyl ate adjuvant. The irpitancy of the products of sone of
the synthesis exanples (if necessary after purification) 5 was tested

usi ng standard testing protocols. The results are given bel ow. Conpound
Irritati on assessnent (SE No) Skin Eye FAE severe severe SE10
practically none noderate re SE2 i ght noderate SE25 slight noderate
SE21 sli ght/ noder at Bc’e—opmroﬁ%'{d:s(ggﬁff Slarey g§d ght-fatty am ne et hoxyl ate
(previously obtained 88%%®) These dat &'9hdi cate that the conpounds of and
used in this inventjogegsre substianti aklyy less irritant than tallow am ne
et hoxyl ates such asfare conventiomatty_usedjas agrocheni cal adjuvants

Appl i cation Exanpl es MENOBW AFs il ustPate tthe application of compounds of
the fornula (1) as -agre&her €@l anaty dVRNES adji@Rt RABVETYI CELRIh gTBRdsael t he

adj uvants used in these Exanp|es, were diLuted with no opyl enegl ycol
(NPO ~TheTor mil at 1 o0ee " &Bee noAE Geede™ iertad Al DO\ 0,
am ne % MPG SE3M SE3 B FBOz elSEFRUSHER oFerb (. ©E1 (MhsETigure00 0 SE12M SE12 50
50 SE14M SE14 75 25 SE17M SE17 50 50 SE22M SE22 65 35 SE24M SE24 40 60
SE26M SE26 7erss@eididical et e cPRePUasHt nedrranig (nBava seaficenty e eauste \REEtY not
conpl et e soaé benppereentegendengmaigaliol@mideathiongddte sfuvammyver st at e t he act ual

proportion of amne in the additive as used.
The irritancy of the products of some of the synthesis examples (if necessary after purification)

5  was tested using standard testing protocols. The results are given below:

Compound Irritation assessment
(SE No) Skin Eye
FAE" severe severe
SE10 practically none moderate/severe
SE23 slight moderate
SE25 slight moderate
SE21 slight/moderate practically none/slight |

* fatty amine ethoxylate (previously obtained data)
These data indicate that the compounds of and used in this invention are substantially less irritant

than tallow amine ethoxylates such as are conventionally used as agrochemical adjuvants

Application Examples AE1 to AES illustrate the application of compounds of the formula (1) as
agrochemical adjuvants. For convenience, most of the adjuvants used in these Examples were

10  diluted with monopropyleneglycol (MPG). The formulations, referenced as SE..M, used were:

SEM No SE No % amine % MPG
SE3M SE3 50 50
SE5M SES 50 50
SE10M SE10 100 0
SE12M SE12 50 50
SE14M SE14 75 25
SE17M SE17 50 50
SE22M SE22 65 35
SE24M SE24 40 60
SE26M SE26 70 30

For some of the synthesised materials, reaction was not complete so the percentage figure

for *amine” may overstate the actual proportion of amine in the additive as used.



WO 01/05224 PCT/ GBOO 02670 - 22 In some of the Application Exanples crop
species are used for testing herbicidal effectiveness. This was done
because crop plants do turn up as weeds (in other crops), they can be good
nodel s ﬁ, z/{] Sgtiveness on certain types of weed and tpg):gbfeavail able
as contro Pe seeds thus inproving consistency in testing (weed seeds are
much | ess readily available in such controlled 5 forns). Application

Exanpl e AE1 Aqueous herbicide fornul ati ons were nade up using Sul fosate as
the active material at 3.3 g.0 and (diffuted) adjuvant at 2.4 g.l-1. The
formul ations were tested for herbicidal activity on species of Hordeum
vul gare sgpsontebatrtieeipplicatiap] Eixamplendren spkaesuame Yset & leatinghywicgel@fertiveapss. Pi sum
sativum ( px%%)wa@%oéeooeémsawo?gnastbeo RiARS w\%asn.n%ﬂ@r Ampla;’:\rhly ERBII¥EH F&deist 0 990

g(active).ha-1) herbicid ormul atjon. Chloros /or necrosis and
growt h redi@fPONeIRET ¥ GERB LRERP! APELANIENEY 7 aéi?i'ab'iés EPQ&/@'GW‘T‘*HS tHe results
quot ed as idppengentiagey 0ftedtihe (Wekasdess sre math lesstrealtiy fadablegrsauict sonabizdset out

i n Tabl £ Llow with Chlorosis and /or necrosis and growth reduction data
separ at ed %y 1 colon. Table 1 Ex No Adjuvant days Species barley rye grass
pea AEl. lapdk3MiEQ@bOAE1: 65 6065 10 100 : 75 - : 75 6565 1 16 100 80 -

95 75 : 80, AEL. 5M 6 65 0 40 - . 45 25 - 30 10 9850 75, 1060 16
100 : 80 -~aueys hi@ﬁg % ‘."%“%‘E?[’ig/f“éd%%pﬁ'“-g%:“'mig'eS%éﬁag%”‘@'ﬁ%at 3539'75 6065
16 100 80 and {digEA)ERjuvany s 24l 4 TREDEWIBioBHueTe tested IpEheBicigel actigity@g5pecies of 75
1040 16 mdeunmmare ss@@oaﬂ&QﬁQohﬁmﬁ%}‘dnﬂ(ﬂéllaﬁWe%@%h@P@xﬁgsa’ﬁwjm @EQ} btyrI al was

carried out usi ng as .active h I nves
ef f ect 1 erfBENB{" p&BiSWE%OS' h81§ ?%é’a'f&?{\}%%{o gé)ar‘f{“ie “%@éafb&?ﬁ%%@ at'C’the her bi ci de
f ormul at i ofrgorvetyandn uewess &0 hwvihoatuctidn werdassépsedafier €160 ¢33 B dgysiwithitheand

adj uvant (r;su%q&éd abh (SJ'eIQeMQt}eQﬁ thehiaR smcéepmeegsum/ar@ R Yt ERbRl1 Fabw
application rate of ha-1, equivalent to ha-1 of active

Sul f osat e ®IGhlogsl aﬂ@@'becfﬂi'sf“%?m!@ refYFR0 SRR se%ﬁ“‘?ﬁ’ Y2&3PRd control was used
as the basis for conparison and a contyol treatnment with Sulfosate w thout

adj uvant was al so _included ed control” was assessed hy visual observation
Ex No Adjuvant days Species
barley rye grass pea

AE1.1 SE3M 6 90:50 -:65 60 :65

10 100:75 -:75 65:.65

16 100 : 80 -:95 75:80

AE1.2 SE5M 6 65:40 -:45 25:30

10 98 : 50 -:75 10: 50

16 100 : 80 -:95 15:60

AE1.3 SE12M 6 65: 40 -:45 55:580

10 98 : 50 -:75 60 : 65

16 100 : 80 -:95 65:75

AE1.4 SE16M 6 65 : 40 -1 45 25:20

10 98 : 50 -:75 10:40

16 100 : 80 -:95 10:60

15 Application Example AE2
A field trial was carried out using Sulfosate as active herbicide to investigate the effectiveness of
adjuvants of the invention in weed control. The herbicide formulations were aqueous solutions of
the herbicide (3.3 g.I"1) and adjuvant (1.65 g.I"1) in water which was applied by spraying at an
application rate of 300 l.ha"1, equivalent to 990 g.ha"! of active Sulfosate salt and 495 g.ha"1 of
20  adjuvant. An untreated control was used as the basis for comparison and a control treatment with
Sulfosate without adjuvant was also included. Weed control was assessed by visual observation

on a scale of 0 = 'no effect’ to 100 = 'all weeds killed' at 7, 14 and 21 days after spraying.



on a scale of 0 = "no effect' to 100 = "all weeds killed at 7, 14 and 21
" days after spraying. WO 01/05224 PCT/ GBOO' 02670 - 23 4 replications of 2
mx 8 mplots containing mxtures of the foll ow ng weeds were uss%: Weed
G owt h staJ® We&34G owt h stage Chenopodi um al bum 4-6 | eaVe¥CRY % Heoga
parviflora 2-4 | eaves Polygonum persicaria 4-5 | eaves Sol anum nigra 2-4
| eaves Stellaria nedia 4-6 | eaves Poa annua 3-4 tillages Urtica urens 4
| eaves The weed control results are set. ggut in Table 2 below. Table-2
Adj uvant % weed control Ex No type 7 days 14 days 21 days AE2.1 C - 25 50
45 AE2. 1 SESMAord o] S 680 po@EanudniSEAM.AR oPfe Bl oy REIBNGAT-5 77.5 70
AE2. 4 SE12M 82.5 80 5 Application Exam| A further field trial was
carried out generally as described in AE2, but using G yphosate as active
her bi ci de. JThe,sane pl ot sel ecty of weeds and nt was used
as in AE2. \-&gd effecti ve%g%ﬁ) |%§ti on rvg%g of the G ypho%%?’gl s 1080
g. ha-1 and 6fenopasivatif/Rurant-Sipevesy. ha- 1. Gafesod? ks are Ztteawst in Table 3
bel ow. 10 Takdndm pektarant-sleaveed cont rsdankxnia type | 72-8pysesl4 days 21
days AE2.1_C - 35 65 | 6§ AE2. 1 SESMggg 65 65 AE2.2 Sgﬂ\{l 47.5 72.5 77.5
AE2. 3 SE16MEFB™Ies 65 *REZYF SE12M 507728 80 Appl i ¢t I 6 Exanpl e AE4 A
mul ti crop. Utticd etensvas run4igievds A yphosate as herbicide. The sel ected crops:
Italian ryegrass Loljummultitlorung, P Pi sum sati vun) and Savoy
cabbage (Br gg"sY"Eﬁd g‘l’%ﬁ"!ﬂ@éﬁlts\ﬁﬁ .Setr%éi‘)rq%ergge'éﬁm on a sandy lawn soil in
strips with 40 mlong and 2 m wide, G yphosate and adjuvant 15 combi nations
were applied across_the crop stTips in 2 mwde hands (one replicate),

sprayed at 250 |.ha-1. dyphesdte at 1086 @oestive) ha-1 + 540 g.ha-1
adj uvant was spr a‘yedEx '@bn ungyrpgat eq days | 14days | 21 days

AE2.1C - 25 50 45

AE21 | SESM | 375 67.5 60

AE2.2 SE3M 60 85 80

AE2.3 | SE16M 47.5 77.5 70

AE2.4 | SE12M 60 82.5 80

5 icatio
A further field trial was carried out generally as described in AE2, but using Glyphosate as active
herbicide. fhe same plot set up, selection of weeds and assessment was used as in AE2. The
effective application rate of the Glyphosate was 1080 g.ha‘1 and of the adjuvant 540 g.ha'1 . The
results are set out in Table 3 below.

10 JTable 3
Adjuvant % weed caontrol 1,
Ex No type 7 days 14 days | 21 days
AE2.1C - 35 65 65
AE21 | SE5M | 35 65 65
AE2.2 SE3M 47.5 72.5 77.5
AE2.3 SE16M 47.5 72,5 ' 65
AE2.4 SE12M 50 72.5 80
lication Example AE4

A multi crop- trial was run with Glyphosate as herbicide. The selected crops: Italian ryegrass
(Lolium multiflorum), Pea (Pisum sativum) and Savoy cabbage (Brassica oleracea var. rapa) were
sown on a sandy lawn soil in strips with 40 m long and 2 m wide. Glyphosate and adjuvant

15 combinations were applied across the crop strips in 2 m wide bands (one replicate), sprayed at

250 I.ha"1. Glyphosate at 1080 g(active).ha"! + 540 g.ha~1 adjuvant was sprayed. An untreated



WO 01/ 05224 PCT/ GBOQ 02670 - 24 control was carried out. Visual
eval uation of crop growh reduction and chl orosi sinecrosis were made of
the different crops 7, 10 and 16 days after treatnment. Each paraneter was
esti mat eq percent age as conpares w th nearest unt trol plot
(= 0% . (S%V%%ﬁ‘l ts are set out in Table 4 below 5 Ta ﬁ@/h%ﬁ’oé()%%m Conpound
days Species rye grass pea cabbage AE4.1 SESM 7 45 : 45 25 : 25 40:82
SESM 10 90: 75 5:45 7085 SE16M 16 10095 5:55 - 88 AE4.2 SE12M 7 4550 35: 35
45:85 SESM 10 90: 75 10:50 75:85 SEW $6 -100: 95 1055 -:93 AE4.3 SE16M 7
3540 3025 35:85 SE12M 10 8575 545 7588 SESM 16 10095 5:50 - : 92 AE4.4
SESM 7 4550nt4dwas cbie® 505 VisGH Bedialion &2 gdbih58d5H%nd BEd2d4/d6roii0d8e 20: 70 -
98 Appli rﬁéde%ﬂpgg.ﬁmt%rg FH%laqdﬁé&@L§ﬁe\éﬁéaﬁmg@régcﬁ9a@%temas e§§£3téJg%a

ef fectiveness o ungi ci de on w nter (varle y_ Versail using the
active Horﬂez%ﬁta@/?s(cf’%ﬂ%‘fﬁ'&‘z"@?@i‘ “(‘def”l‘mi')'m n0theTESRTIDIE 89 Oflihgal | eaf
rust (Pucrbrisaeecondita). The plots were sprayed at a spray vol une 300
|.ha-1, with the adjuvants 10 added as tank m x additives at a
concentiation of 0.1% wei ght/y&lledre on the spray. The normal application
rate (NARfor 1%8I zon < S I . ha_l (}ZbU g-ha-1) and this was used as

ne
a control | Pfet f8PPHEh VY54 ha1 (P8ES g-ha-1—3/4 NAR). An untreated

control was al so incl uded. For ryetglraase trneal s, @dpageant contai ni ng
formul ati ongmere @syd/ 4§ NAR forst e jachivg anqooszl % wei ght / vol ume (300
g. ha-1) adj uvant—ine—effect | thesprayrngTwas assessed 3 weeks after 15
treatnent |and i 3 _eS§Messed%s! wPnfedt edd149af P85 (2 and 3 top | eaves).
Table 5 Ex No qugie@dsmie Ad1jsuvan1too°/@é nfecsesh |typesg. ha-1 type g.ha-1 2 | eaf
3l eaf AE5: ] zol e 725 5 5 t ebuconazol e 187.5 - -
2.5 10 AES{%E?' h..%%@ PN .3791.:”\ éggﬁﬂ onn§$\2¥? %I; Bg
SE5SM 10 90:75 75:85
SEaM | 16 | 100:95 | 10:55 .93
AE4.3 | SE16M 7 35 : 40 30:25 35:85
SE12M 10 85:75 5:45 75: 88
SE5M 16 100 : 95 5:50 -:92
AE4.4 SE3M 7 45 : 50 40 : 40 95: 95
SE16M 10 92:75 15: 50 95:95
SE12M 16 100 : 95 20:70 - 198
Application Example 5

Field trials were carried out to test the effectiveness of fungicide on winter wheat (variety
Versailles) using the active Horizon EW (tebuconazole) (250 g.I"1) in the control of fungal leaf rust
(Puccinia recondita). The plots were sprayed at a spray volume 300 l.Lha-1, with the adjuvants

10 added as tank mix additives at a concentration of 0.1% weight/volume on the spray. The normal
application rate (NAR) for Horizon alone is 1 L.ha-t (250 g.ha'1 ) and this was used as a controi
together with 0.75 l.ha? (187.5 g.ha'1; 3/4 NAR). An untreated control was also included. For
these trials, adjuvant containing formulations were at 3/4 NAR for the active and 0.1%
weight/volume (300 g.ha'1) adjuvant. The effect of the spraying was assessed 3 weeks after

15 treatment and is expressed as % infected leaf area (2 and 3 top leaves).

Table 5
Ex No Fungicide i Adjuvant % infected
type g.ha" type i ghal | 2ieaf | 3leaf
AES5.1C | tebuconazole 250 - - 2.5 2.5
AES5.2C | tebuconazole | 187.5 - . 25 10
AE5.1 | tebuconazole | 250 SESM | 300 0 0
AE5.2 | tebuconazole | 187.5 SE3M | 300 0 0




AE5. 2 tebuconazole 187.5 SESM 300 0 0 WO 01/ 05224 PCT/ GBOO/ 02670 - 25 r
" AE5. 3 tebuconazol e 250 SE16M 300 0 2.5 AE5.4 tebuconazole 187. 5 1 SE12M
300 0 O Application Exanple AE6 Field trials were carried out

mul ti-cropvaesis2ydl ots to test the effectiveness of corrpoﬁﬁa@%?’o’lﬁﬂ’e
formula (1) as adjuvants for d yphosate herbicide. The herbicide used was
aqueous d yphosate applied at the sane rate as used in AE3. Roundup-Utra
at an application rate of 1080 g(active25 -G yphosate).ha-1 was used as a
control. Three crop plants were used as the test species: Crop Scientific
nane Crop staggggg Istggu@&gagge ijsa‘égy CabRrge Boassi ga 0l ersacea var. sabauda

3-4 | eaves =—1Z2—~cm—Frax—timunrusT tat s o 20-2 ea Pi sum sativum
5-6 branches, 28540 'epacTragoled {18 Sy edeed iof3%¥ne C‘IQI’YT\ sifions was assessed by

vi sual eval uatl on of the percentage crop growth reduction in conpari son
wi t h cont r 8PREFG 2wt ef-wer e not sprayed with herbicide (0% growh
reduction) at 7, 11, 16 s af nd_al. so_at r Pea as
di f f er ence&eYERISWH® GHF %dd‘ﬁ‘f{%@ﬁ] EgaEesg‘ﬁﬂ%qut%efﬁecmfeness° %lpgﬁr}s/d%l?g@ng
conpounds afrmuiag)) ésoadnybras (ot Hlypoeate hgrbitige. hEngenewpicitie ybedyyns @auegfis Qlgrhosate as

conpared t % @%U gq”@s%etrga@ as T iSRER uRdcp- ik Abh gﬁ'ﬂhcdn@n ARt m@k&tlveaf ter as

little as Ex Adjuvant Fl ax Pea Savo &a% 7d lid 16d
7d 1id S6d Ggmdsse) ma Vii?d’se%ﬁea prirab TR 98P Big g eo SR §35°§8’e§95 99 .

AE6. 2 SE12M~R5 90 95 6Q.RAf85a28 75 90 99 AE@p3:a§£a%Ma§a@g 90 95 75 88 98 99
75 95 100 AB@y4attaidMEFsREoBaceE0aB5a30d07 T8 1@besl (D12 AE6. 5 SE24M 60 90 95
47 65 70 80FBR 88 97 AEGMGsSBESGMWB5 90 95 680-78cn85 92 60 92 98 AE6.1 C -
50 88 95 53Pg&5 88 95 5FDO JPumAppl i cati on EXARFNENCARP-3H5MG eenhouse trial s
wer fe carri egle ?H&lvér@sé &Vr%&:torng@dmané s é%fsésgé‘d by@fsuﬁl&?ﬂuaﬂﬁh ehre pad:jemy@ﬁrop ]
pertormance O a var| an ne pase urt ac nts. The
t est speci é’é°"‘ﬂ'§?8”?}v§?5Cﬁéﬁargﬁ'ﬂ”ﬁ‘cortm' plots Wh ‘nggre no&sﬁ ay?l thq’%rb? staz;/ae (4

repl i cat es)gravgh regudBoy)phosiat & dags %ﬂﬁétr&‘f@‘r‘@‘éh@ﬁ'@eﬁt 2%gRyE foeQednsp dsfisre&g‘ﬁSng at
various applshal hoe pro%%ea'\ov.thhm% WRE @hithuistehd &irdfco@balRBs Ble@orinGia @flfiebrgnt  of

o 1o ot Pead 2 AR SmAT U dbi-uT Por'sGRE Bof URBREAL Rt

after as little as 2 days.

Iable 6

Ex |Adjuvant Flax Pea Savoy cabbage
No |

7d | 11d | 16d | 7d | 1id | 16d | 28d | 7d | lid | 16d

AE6.1 | SE1OM | 75 | 90 95 75 | 90 | 95 98 | 85 | 95 99
AE6.2 | SE12M | 65 | 90 95 60 | 80 | 85 | 90 | 75 | 90 | 99
AEB.3 | SE22M | 80 | 90 95 | 75 88 | 98 | 99 | 75 | 95 | 100
AE6.4 | SE14M | 70 | 90 | 93 70 | 85 19 | 97 | 70 | 95 | 100
AEB.5 | SE24M | 60 | 90 | 95 | 47 ! 63 70 80 | 50 | 88 97
AEB.6 | SE26M | 65 90 95 60 | 78 85 | 92 | 60 | 92 98
AEB.1C - 50 | 88 95 53| 75 88 | 95 55 | S0 | 97

Application Example AE7

15  Greenhouse trials were carried out to investigate the effect of rain on the adjuvant performance of
a variety of glucamine based surfactants as adjuvants. The test species used were pea and barley
plants at the 4-5 leaf stage (4 replicates) using Glyphosate as the agrochemical appiied by |
spraying at various application rates with a weight ratio of glyphosate to adjuvant of 2:1 and using a
spray volume of 2001/ha-1. Some tests substrates were sprayed with 7?7 Ilha-1 water 27? hours

20 after applying the herbicide formulations to simulate the effect of rain on the effectiveness of the
herﬁicide. Then effectiveness of the herbicide formulations was assessed visually with results

expressed as percentage kill 11 Days after application of the herbicide formulations. The resuits



20 after applying the herbicide formulations to sinulate the effect of rain
on the effectiveness of the herbicide. Then effectiveness of the herbicidé
formul ati ons was assessed visually with results expressed as percentage
kill 11 r application of the herbicide fornml aty results
WO 01/ 052@%’ I‘-’@Iz} 00’02670 - 26 are set out in Table 7 g’a}l%o%a%@ he
adjuvants are identified by their SE.. M Nos and the conparison nateri al
used in control Exanple AE7.1C was Roundup-ultra. These data indicate good
herbi ci de perfornmance with only nodest26reductions in efficacy for sanples
exposed to sinulated rain (indicated '+ ). 5 Table 7 Barley Pea Ex

Adj uvant Gry pt ogtart TabkoStesio@. p b edjavaets deseenibied BRteigS tdv Mos7p6 thg chrap@idsh g. ha- 1
756 g. ha- rﬁﬁér@l &Hﬂcoﬁtro’i E)'l'ample"'AE? it waa"ﬁzurqdugmré Meg@dé?z;]-mé(?ate?’%woéQergg'i@4 39
AE7. 2 SE26 M 36 25 25 21 50 29 39 54 32
AE7.1 C _ Psgorppngpy ‘?9’”@&‘0595‘@8“%'6”5 '%\Bfﬁ?a%faﬁa&ﬁ‘eEﬁ’&Dﬁﬁ“é° AEdaled g tri al

Her bi ci de (neiséted wsi ng G yphosate were run using a gl ucani ne, based adj uvants
and T150 (am ne ethoxylate) for corrparl son on three test crops:

Convul \Vul us arvensi s, Wieat and Mal82£20 syl vestris. The application rate
of the active agfochemical was é/a}rled as was the rgtio of agrochemcal to
adj uvant (2:1 and 2: 0. 25——-nh cated—as—H—and0-25 inTablle 8 Dbel ow) to
obtain sonmeEdospAdiespanse dtracsafiiosResul(t s i Brbdske d8sebel ow show t hat the
adj uvants|of nphi s inventing npnovi fgd; adi uvapi _gg-ﬂe:tﬁegrrga‘dlgy as good as

t he conventi onal | am ne Ethoxytate. —Tabte8 EX—%Eﬁn Trme—Convutvul us arvensi s
Wheat Mal ya sylvestris [ No No ‘-'\Bﬁ'”nha 11080 g ha-"TaR50 g ha-11 700 g. ha-1

J

350 g.ha-1 700 g ha-1 |1 0.254 0.25 1 9.25 1 0.25 1. 10 55.1 0. 25 AES. 1
SE14 M 6 A8 T4l 3143 . 5o 4 T4 3 ST 47 14 14.3 18
39.3 39. 315724 ﬁ@*“?“f.f@?.‘l%* 45§2 3164 .3,?%4\. jzgo 15,"‘. ]39. 46.4 42.9
60. 7 35.7|8053% 6758208 |7 8.16 286 | 45B9] 2HAES 4@ SE25M 6691, 8218 14. 3 14. 3
21.4 20 20 BEDD 4:32L. bo2]. 4129 5d4| 14 3 13 43,32 15‘50 7535.7 71.4 75

LT . 3T 01792567 t 189 128§. 2.1 57.1
22.4 39. 3 &E=/AP 207379 21/ 34;&4 3291T3554 4825 89 B 12 6 3 5

&

4

Application Example AE8

Field trial Herbicide tests using Glyphosate were run using a glucamine based adjuvants and T150
(amine ethoxylate) for comparison on three test crops: Convulvulus arvensis, Wheat and Malva

10  sylvestris. The application rate of the active agrochemical was varied as was the ratio of
agrochemical to adjuvant (2:1 and 2:0.25 - indicated as "1’ and 0.25’ in Table 8 below) to obtain
some dose response data. The Results in table 8 below show that the adjuvants of this invention

provided adjuvant effects broadly as good as the conventional amine ethoxylate.

Jable §

Ex SEM | Time Convulvulus arvensis Wheat Malva syivestris

No No 540 g.ha~! {1080 g.ha"1| 350 g.ha~1 | 700 g.ha"? | 350 g.ha"! | 700 g.ha""
1 |025] 1 (025} 1 [025] 1 |025| 1 {025} 1 ]0.25
AE8.1 SE14M| 6 18 1143|143 18 [231] 20 | 25 {214 ]|143! 18 214214
14 | 143 | 18 {393|39.3|57.1|39.3|714(57.1{21.432.1|46.4| 43
20 |179]17.9[464142.9|60.7|35.7/89.3|/67.9{357|286|46.4|39.3
AE8.2 |SE22M| 6 |21.4 | 18 {143 143|214 | 20 1214 20 [1431214(214| 29
14 |14.3| 18 | 43 |321[60.71357|71.4| 75 |357|39.3/60.7| 43
20 |178) 25 [679[429| 75 |35.7)89.3|89.3{286{32.1(57.1|464
AE8.1C| - 6 18 |14.3] 18 1143|143 18 |2141214, 18 | 18 | 25 |21.4
14 [39.3|214/607| 43 [643| 50 |71.4|643132.1! 25 [57.1}| 43
20 1393|1214 ,643|60.7/786|78.6|96.4|85.7(357| 25 |60.7|57.1




AE8.1C - 6 18 14.3 18 114.3 14.3 18 21.421.4 18 18 25 21.4 14 39.3 21.4
“'60.7 43 64.3 50 71.4 64.3 32.1 25 57.1 43 20 39.3 21,4 64.3 60.7 78.6 78.6
96.4 85.7 35.7 25 60.7 57.1 WD 01/05224 PCT/ GBOQO 02670 - 27 - Clainms: 1 An
agrochem G oGeyaResi tion which includes an agrochem cal | ypGrGBM@2¢0npound
and a conmpound of the formula (1): 5 Rl -(R2)X1 Link R3 (1) where Rl is
pol yhydroxy hydrocarbyl; R2 is H or hydrocarbyl, or is a group as defined
for RI; X1 is NN N+->0; N+R4 - where: ~is Cl to O ‘hydr ocar byl
carrying an anionic 10 substituent, particularly - CH2 - COO ; or N+R5
An- where: R5 is a Cl to C20 hydrocar byl; and An- is a charge bal anci ng
ani on; Link'3d®8a |inking group of the forrrula - CH2 - CHOH - X2 - where X2
is adirect bond; - CH - 0 -; - CH2 - N(R6) -; - CH2 - (A p- O -; or -
CH2 - (OO N( R? from1l
to 100: RGRI s HAné&ro%hem%;’l Es‘?tto%hkﬁ n@l@d%aalg}%%e%ll)r&%ved&é%iouﬁa a'n§a

rocarbyl; or a group Rl

CH2 - \/\hereommmd Rh&f] are as defined above; and 20 R7 is H; Cl to Cg
hydrocagbyl ; or a group R&?:(RZRR) - PInk-| - GF2- (CHOH - CH2- (OA) p- where R1,
R2, X1, OA and are as defi ned above; and R3 is hydrocarbyl. 2 A
conposition as f"ﬁl med in claiml wherein RL is a pol yhydroxy al kyl group
having a |ineaR! Cipolyharoxgheirafard at | east three hydroxyl groups directly
bonded to chai rﬁz?-carsbo& haarembyn 0215a§r06p696l33r6§d wipn as cl al rred in cI aim?2
wherein Rl is 197 9 A ornul a cHOH). 4 4 A

conposi tion as ¢l af® %R4onehec5? RI& n’swfs(hédrgc e Carr?"ng ?&ar}'osf"can al kyl ,
hydr oxy@l kyl or alsmxtymtlo;hlcvg¢rtyu1ﬁHREF¢% :anNERIAT WW@F&M‘FleCzo

al koxyal kyl or aral, J,oa,b@nand,‘ﬁ\ grgqhg,lggaéwncmggabn or anmoni umion, R6 and R7
are each independen k or Ikenyl R3 is a 30 C10 to C30

al kyl, al kenyl | Iksaf"r'ijlf“”g ﬁ%% %’f“éﬂaky gﬁé § A conposition as clained
in any one of (Whatema? id to 4 wherein the oxyal kyl ene group(s) OA is(are)

gﬁéelto hyl ene, OXyREQYLRNECAS - B XL ER(HE) - QEHSL [A)Ens., BNEHXYBRARPMIRENE groups

15 where
OA is an oxyalkylene residue;
p is from 1 to 100;
R is H; C4 to Cg hydrocarbyl; or a group R! - (R2)X1 . CHy- CHOH - CHy - where
R1, R2 and X! are as defined above; and
20 R7 is H; C1 to Cg hydrocarbyl; or a group R' - (R?) X1 - CHp- CHOH - CHap- (0A)-
where R1, R2, X1, OA and p are as defined above; and
RS s hydrocarbyl.

2 A composition as claimed in claim 1 wherein Rlisa polyhydroxy alkyl group having a linear
C4 to C7 chain and at least three hydroxy! groups directly bonded to chain carbon atoms.

25 3 A composition as claimed in claim 2 wherein Rlisa group of the formula:
- CHp - (CHOH)4 - CHoOH.

4 A composition as claimed in any one of claims 1 to 3 wherein R2 is an alkyl, hydroxyalky! or
alkoxyalkyl group, RS is an alkyl, hydroxyalkyl, alkoxyalkyl or aralkyl, An" is and alkali metal
or ammonium ion, R€ and R7 are each independently alky! or alkenyl groups and R3 is a

30 C10 to Czq alkyl, alkenyl, alkaryl, aryl or aralkyl group.

5 A composition as claimed in any one of claims 1 to 4 wherein the oxyalkylene group(s) OA
is(are) oxyethylene, oxyproylene or mixtures of oxyethylene and oxypropylene groups and p

is from 1 to 50.

6 A composition as claimed in any one of claims 1 to 5 wherein Link is a group of one of the
35 formulae: - CHy - CHOH - CHp - O -; - CHg - CHOH - CHj - (QA)p- ©



is from1l to 50. 6 A conposition as clained in any one of clains 1 to 5
wherein Link is a group of one of the 35 fornulae: - CH2 - CHOH - CH2 - O
-; - CH2 - CHOH - CHZ - (GA)p- 0 -; WO 01/05224 PCT/ GBOO 02670 - 28 - CH2
- CHOH - CH2 - N(R6)-; or - CH2 - CHOH - CH2 - (OA)p- N(I'gi) -; where OA p,
R6 and R7TWerte/0s:4 defined in either claiml or claim2 7PCHMIHDtion as
claimed in any one of clains 1 to 6 wherein the agrochemcally active
conmpound is one or nore plant growmh regul ators, herbicides, and/or
pesticides, for exanple 5 insecticidesgg fungicides, acaricides,

nemat oci des, mticides, rodenticides, bactericides, nolluscicides and/or

bird repel | ant %H SCAOQQ@QSJ,\E(RG)D ascﬁé Bd:l-li@rqj ¢f’+"2 Qbﬂ? MhRMYDEeERIFDA e

agrochem caII ve conp is or “includes” at [feast one water sol uble
her bi ci de. Pr50§fet"’lsc5’ﬁf'”§§ '”c‘i'ta‘?rr?ﬁiﬂ“? i @™7'm 8 wherein the water soluble
her bi ci de j %’ %ﬁSi.t%ﬂ%?aéx d}'nQanL Q@eséf cBiﬂE 1996’ PQ&H%‘%%J&X%W% 106

particul arI y osat e and/ f osat eas | nyl am no

acid, parti CU|°8WP‘§“”@\'S[PP6§F liv:14 é‘am&wﬁbﬁeg%ﬁtorpéﬁsbtc'dsﬁ abi’/ﬂweﬁtmdm fhe¥amRround,

particy arly H’@@awa«t fundiBidds, eanpeasntbratociibs muiney, Adedtiones)bartdribibey,: R1 -
(R2) X1 - [ Link . R2, and R3 are as defined in any one of
clains 1 to 5 an k[dei{%m\p@'% Fp |ng group of one of the 15 fornulae: - CH2

- CHOH - GH2 -a dodbdtion s ciaimed GHim 7 WhEkln theGlkdcherMaRBactive cofbound @@z - CHOH -

CH2 - (QOA) p- ; and R7 are as defined for fornmula (I)
in any one of éﬁﬁggﬂ'ﬁam”egate |‘&l’echoerrn'ﬁs'cgjund of the general formula (I1b): Rl

- (R)X1 & - [/!l—éomﬁgsn]on as agnm‘é@%rcﬁm& whERin RN Rt RSl ebd iMedeghove for
formJIa(I)' R5 and 20 An-

are as'%ef | nedeaéb‘if\?é’h?séi?m%’f“"%IQQ(C'E‘T )Da”'%“rlladﬁyEfyﬁwaﬁeén‘gmguﬁ%iaﬁgatéﬁa&i‘ﬁeof one
of the formul gbosphin@iaRinClaCipEH2uIfDly; GlufGtiteChHOMr BHRas{ @X)igy+i@nipm corGihddng, CHOH -
CH2 - N(R6) "paﬁlgularyg_'?aq atCHOH - CH2 - (QA)p- N(R7) -; where OA, p, R6 and
R7 are as define Bove or formula (1). 12 A nmethod of treating vegetation
by appl yi np t & @rabirg oanegaters @rhula(iepRpod2) Kbnaskt] ardmedheierR!, RS sany one of
clainms 1 to 9.530 fkidlj r's dphibiit Lpg. applylng
a fornul ation R;isa %?A§ JE'?J& giqgan?/ ongb J'Airﬂsg%ﬁ a'hgt'llnp é%f‘rﬁméﬁ%%%%ﬁgpgpé(

regul atrs andsbfmu'ahe'r%*z:#b"é%*" a@l'éiz dPAe st - Bz CHMp o NBF)'t?fe general
formula (1) asaigh lctmedq IOHZaI(KYA)Pﬂe(Ré)‘ ; wheaé OB, pl RE endR7ae @ ucfldudtadtinula it A

met hod of kiII.in Pl ant, pests by applying a formulation as clainmed in
claim 1 which 387 ncf3 aaes one or nore pesticides, for exanple insecticides,

fungi ci desj0r AgAHbEIdeHe g@mal fkmuld @@ﬁw onﬂ xﬂenpghm -RS Mhhee gererak ghor nul a
( I ) as defi r]edaré rg]s ePrYed agove or for!nﬁllar{? )gﬂa >8$ r@‘k4 or kyAn where R4 - R5 and
20 An- are as defined above for formula (1); and Link2 is a linking group of one of the formulae:
- CHp - CHOH - CHp - O - - CHp - CHOH - CHy - (OA)5- O -
- CHp - CHOH - CHy - N(R8) -; or - CHp - CHOH - CHj - (OA)s- N(R7) -; where OA, p, RS
and R’ are as defined above for formula (1).

12 A method of treating vegetation by applying to plants and/or soil a compositionas claimed in
25 any one of claims 1 to 9.

13 A method of kiliing or inhibiting vegetation by applying a formulation as claimed in claim 1
which includes one or more growth regulators and/or herbicides and at least one compound

of the general formula (l) as defined in any one of claims 1 to 6 as an adjuvant.

14 A method of killing or plant pests by applying a formuiation as claimed in claim 1 which
30 includes one or more pesticides, for example insecticides, fungicides or acaricides, and at
least one compound of the general formula (1) as defined in any one of claims 1 to 6 as an

adjuvant.



