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PCT/ GB95/ SUCCI NI C ACI D DERI VATI VES AND THEI R USE
AS SURFACTANTS This invention rel ates to surfact antss and. in particul ar
to novel surfactants based on derivatives of = *isubstituted -succinic acids

and to the use of these surfactants particul arI ‘as adj uvants in
agrochemi cal fornmul atSUSRENHhACIR DBERE IsVﬁﬁt&NDaﬁ I8 USEnANSs SYRFACTANTS

agrochemni cal, as dispersants for pigments, especially in agueous

di sper si ons, nas, Ml Shbiee E§%&f9m§3ﬂ}’+|§i’ ﬁ Earf?c?x\a\{ Wo\:?l%r‘fagﬂmsﬁsed og%‘éﬁva%%saé?t S

I n donesti c L er gents, dut aun espécially
non- aqueous srﬁ'éﬁwe"(ﬁ&'f:‘jimF a‘Ei‘i‘ﬁﬂ“Q tq thg H?Qﬁ the&hﬂ"@?‘ﬁ@ﬁ P%l'Wﬁ“t as ?‘b‘ﬁ’é“ts in I n
recent year Sagmﬁé:ﬁ:ch 3GrmiRedhsAAd | amm&%m gndigreimuRifies i SpdoheMiciichd dispersants

There 1 s nobRRend Brkpily i apyeolf et B ey USROS Rk FORRRIP B e
t o substanc eszt,meqrtarum@pmemc dpiergents Rarticdlaniieavy dudi/laundnd |n@ld$ igsrecially i nport ant

position AdR-dqEbus RELS duty Munérd QUi ardd 8splications. EP 0107199 B and

publi shed PCT Application No WO 94/ 00508 A describe surfactants based on
al k(en)yl substituted succinic acid al kyl ene oxide esters and am des.

Thi s i nvent i iomedest yearsdbreohastbleen afi iscreasingydesife tg replaté weit astablishecisirfactants witkini de

esters of al log@idis of mc?éh%@d Elbéégﬁ\%tﬁlﬁ At is, Holave Bérééf'ﬁﬁ&xc&lhﬁﬁ&m HeOisAyP i S

a gl ucam de ese conp ular. util

surfactants %WBY“&%I?%’&H‘E‘?" Wﬁ&%@ﬁ@ﬁ?g‘f'ﬂ}mf qeinined aﬁﬁ“‘lﬁ"@ﬁé’i”?ﬁ?ﬁ s
for pi gnankesmarke forisavexajylecadss.di sper si ons of pignents, especially Ti Q2,
particularly for use in paints; and as surfactants in | aundry

formul ati ons, especially heavy duty |aundry formulations,

i nvention acE® b& A A B‘W‘ﬂ'@g P@Erf‘ﬂﬂ‘ﬁ’ﬂw WP%’@%?*&W*)S"”TW*’““ on
wher e aiR@nyf subftituted suatinic Ricatkylerieroxitb esters@and amidesaci d noiety is C6 to

C22 al kenyl or alkyl and the other is hydr ogen: Rl err] S

a pol yhydr OX¥h hydrocar byl radical:
is invention is based on the dzsoovery of substituted di-amides or amide esters of alkenyl

succinic acids, particularly where the amide group is a glucamide group. These compounds have
particular utility as surfactants and/or adjuvants in agrochemical formulations; as dispersants for
pigments e.g. in aqueous dispersions of pigments, especially TiO,, particularly for use in paints:
and as surfactants in laundry formulations, especially heavy duty laundry formulations.

This invention accordingly provides compounds of the formula (f):

®R'H).c.CONRR* o)
|
(R*H).C.cOR®

where
one of R1 and Rz in the succinic acid moiety is Cq to C, alkenyl or alkyl and the other is

hydrogen;
R3 is a polyhydroxy hydrocarbyl radical;

R* is hydrogen, C, to C,, hydrocarbyl, particuiarly C, to Cq alkyl, C,t0 C o aralkyl, C, to
Coq hydroxyt substituted alkyi e.g. ethanoyl (2-hydroxyethyl), or R* is independently as
defined above for R>;

is a group: NRPR* where R® and R® are independently as defined above; or

is a group: -C).(M))".Rs where: |

AO is an alkylene oxide, particularly an ethylene oxide, residue;
n is 1 to 200, preferably 2 to 100 (and as it is an average it may be non-integrat). and



R err] I's hydrogen, Cl to C22 hydrocarbyl, particularly Cl1 to C20 al kyl,
C7 to yl, C to C20 hydroxyl sub GEo%/g kyl e.g.
et hano?]i’aggﬁ‘ﬁ,&6< LS i ndependently as ¥er 278 defi ned
above for R[err]| THIS SHEF] HASIBEEN | s a group: -NR[err] R err] wher e Rl err]
and R err] are ihdeperREPLACEDas defined above; or - Rerr] s a
group: -O (AQ] el - -2 S AO|s an al kyl ene oxi de,
particularly an et hyI ene oxi de resi due: n is 1 to 200,
preferably 2R°o I1Odtogen Caso L, iysroeiioyd paniagstyid, :@a a@éﬂamcgt@%é') and

R i s hydrogen &lsﬁ&gmetn ﬁtw??’kgﬁ@ﬁbﬁgréfgfﬁ;?r 1 to C20 'al k§I,

especially Cl t et hyl, propyl or butyl;
or R[errﬁ i$ Sgrau@roup:. -~ [err]} where Rlerr] Rerr], Rerr] and
Rlerr] are indepen i ned above: or Rlerr] is a group:
-NR[err]Rerr] \Aheqﬁ%ld/cgﬁRdﬁ‘ I's hydrogen, Cl1 to C2 hydrocarbyl,
‘particularly Cl to mca‘#éyl espeC|aI|y cL . Rl err] to C6
~al kyl such as net )5 propyl or butyl; .~ Rerr] "isClto
C22 hydr ocar twhere ﬁ)aR |R:uhaR re@ldebmdm(yaaldkgdeg: asspegri al |y Cl to C6 al kyl
such as nethyls, eth pr, B or butyI or -NR[err]Rerr] is a
pyrrolidino- Flp| %ﬁé"% r&ﬁér pﬁ?ﬁ ‘no-, . pi pera2| no,-or a N-(Cl to C6 al kyl)
pi perazi no- groumk’ Ofs hydrogen, C, to C.NRY fto EN
-NH. (AQ)n. Rlerr] ydrogen. Gy 10 C2 V\ﬁgre dérme& eak&p?'gml“g“ Cb‘ove and

Rlerr] is a Cl to C22o @y dkycashasimethyi, ethyl, propyl or butyl
rRE s C, to C,, hydrocarbyl, particularly C, to t:20 alkyl, especially C1 to cs ‘atkyl ‘
such as methyl ethyl propyl or butyl or
-NR R isa pyn’ohdmo- piperidino-, morpholmo- p|perazmo ora N-(C1 to Cs alkyl)
piperazino- group; or
-NR'R® is a group of the formula -NH.(A0),.R°
‘where AO and n are as defined above and R® isaC,to sz hydrocarbyl
group. particularly an alkyl group: or
-NR R isa group of the formuia -NH. (AO) C:H2CH2 OR
* where AO is as defined above;

pisfromQ to 200, particularly 0 to 100; and
10.

R7isaCyt0Cyy hydrocarbyl pamcularly C, to cm alkyl especially
C, to Cg alkyl such as methyl. ethyl, propyi or butyt; or
R" is a group:
(R'H).c.CO.NR®R*
|
(RZH) c.co.

where R R R and R* are mdependently as defined above

The followmg pamcular sub-groups of compounds of the formula (1) form speclﬁc aspects of the

invention:

(a) (R'H).c.co.NR°R*
|
(R®*H).c.co.NR®R*

where R1. Rz. R and R are independently as defined above and the respective groups -NRR*

are desirably, but not necessarily, the same.

(Ib) (R H).C.CONRR ' This Sheet Has Been Rep

wotcossae [N

T



group, Pakid deitlsddol Y an al kyl group: or - NR[ e”]?{':?k;fnbsmﬁrsé‘ group
AO i

of the forrrula NH. (AO) [err]. CH2CH2. OR[ err] wher e

as defined above; pis fromQsao'200, partlcularIyOto
100; and . R10 is a C1 to C22 hydrocarbyl particularly
Cl to C20 al kyl, especially -3- - - «Cl to C6 al kyl such
as nethyl, et hyI pgogyl or butyl or Rerr] is a
group: where R, .R* AO. nand R® are as déRhedabpvédd) . C. CO NR[err] Rl err]

[err] where Rlerr] Rlerr], Rerr] and Rerr] are

[ ndependent#y) as defi g€dyele@gr’r* The fol l owi ng partrcul ar sub-groups of
conmpounds of the fornula (I) formspecific aspects of the invention: (la)
[err] where Rerr], (ﬂgerdoola{@rbb@ ﬁ[err] are i ndependently as

defi ned above and the respective @roups -NR[err]R[err] are desirably, but
not necessarily, the same. (1ljy! WD 96/ 16930
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where Rerr }""e’R[%r R] Ng ¥ rAC angd re3re ps d%@?d Fhoymenditieespectivearoups Be’f'?l§ aedi above.

(1c) ,f@ke where Rerr] , Rerr],
NR[err] R err BFJJ%"a%yacﬁéNg{s 5&5}5&[1;‘? ®3h8%e and the respective groups
Rlerr]/ Rerr] and -NR[err] R[err] are desirably, but not necessarily,
the same. qq) R'H).C.CONRPR?
I
(R?*H).C.CO.NH.(A0),.R®

where R’. Rz, Ra. R4. AQ, n and R9 are as defined above.

(te) R'H).C.CONRR?
!
(R*H).C.CO.NH.(A0), .CH,CH,.NH.CO.C.(HR?)

}
(R'H).c.cONRR*

where R‘. Rz, RB, R‘, AQ and p are as defined above and the respective groups R‘/R2 and

-l\l&’R?’R4 are desirably, but not necessarily, the same.

an (R'H).c.cONR’R*
]
(R*H).C.CONR'R®

where R’. Rz, Ra, R4. R7 and Re are as defined above.

Among the compounds of the invention, those where the alk(en)yl group R'R%isa CaloCyp

alkeny! or alkyl group are especially desirable. Similarly, compounds where the group R or R2 is
an alkenyl group are more desirable than those where the group is alkyl, Compounds where the

group R1 or R2 is an atkenyl group, particularly a Cq to C,g alkenyi group form a specific aspect of

the invention. it is desirable that the R'R? alkyl or alkenyl group(s) of the compounds of the
invention have straight chains. Where the chain is not straight it is desirabie that it has at most a
totat of two and preferably onfy one branch(es) on average. Preferably the whole moiecuie
comprises at most three branches in total in all alkyl and atkenyl groups present.

The group R3 is a polyhydroxy hydrocarbyt radical, particularly one having a linear carbon chain
of from 4 to 7 carbon atoms and at {east three hydroxyi groups directly bonded to chain carbon
atoms. The group may inciude substituents, in particular. atkoxy groups e.g. by etherification of
further hydroxyi groups or polyalkylene oxide chains, but the group desirably includes at least



(1d) [err] where R err], Rerr], R[err] Rerr], AQ

n and $eh16890€ as defined above. (le) [err] E%err]
R[err]Rwlgferrfg Rlerr], AO and p are as defined above an ective
groups Rerr]/Rerr] and -NR[err]R[err] are desirably, but not
necessarily, the sane. (1f) [err] where R err], Rerr],
Rlerr] Rlerr] Rerr] and Rlerr] are as defined above. Anong t he

conmpounds of the invention, those where the alk(en)yl group Rlerr]Rerr] is
a C8 to CHeee free hygroxyhgrounsrinciyding suclyhydroxyl pupsqIcstbsituemts dEthe bﬁi& dhainSi M larly,

d al keny roup are nore
oo rabl o Fnaudhy % S P il oo Chtalof nenstshnh fan o dereve
group R[ epfsucoa glla{lpirEﬂped:uﬂlyGBs@blkGﬂis thG rrésﬂﬂe of 8 él‘egll'!ueadrel'n\/edafmﬁ3 tré)du§18
al kenyl ecif LC asgﬂ t he i nventl on 8% rabl e
~that the E!fb P %'?HQEIV A EPRAFagpe °Ré?19'P°°§? BUﬂtc?fe @f"w@%ammamse t he

) h
11 g\s/tap; |b F goi;p:uﬁsesdrra&ngbbi oh@b‘s’ibéh%ndewiﬁﬁé'?e R ﬁt ide'oF, of Qx'es?:‘eré g%rﬁ/ A g?ﬂ";ﬂ one

h glt %4; ‘ISHD total t wo an pre
br ancht (es BAch aég Sageparag r"%fB’W 9‘E°H%°R/ﬁﬁ%‘l“@ witbysugllylbe Pfesel!t@ﬁpll oms:hao nmost
t hree br anmatds. idwé Gorﬁdouhd’s ot tris 1@Jéﬁﬁon tﬁé‘&oﬁ’d ﬁﬁ?ﬁ} FQ& Qart | @ ,i?gﬁf;'? one haThe

vi ng

r ox drocarb
o Db e blchoptie. s h W Sials bp Gésirabie atahe bydesShiily ohbis i nok sty ¢ o
hydroxyl ¢aduceds Tté orentchain eemdtsiich groagsas typiedlly i most hyikopilic folth Sndiuill tHas TBY

| ud etherification
:)1? o 1? u?tu ﬁ%trw ﬁﬂﬁ?%xﬁ“ désr}re gﬁ&%h&%k@&qm %tgﬂg%ﬁg'cg%gﬁgn%ﬁ?ﬁ"ﬁy?" b?}'(e"F‘i’R? group
desirably used.if gﬁvfg f\ul Wg Rg obtamed madg;rggﬂmstgg gynthetic route exposes the group to ‘
PCT/ GB95/ ekalig@y high temperatures or other conditions which promote etherification. '

Where R® is the residue of, or a residue derived from, an_o!igos_aooharide it can be oonsidered as
an open chain mono-saccharide. derived group or residue Wito esaccr;aode or oligosaccharide
subsmuent Pamcularly useful R groups are denved from glycoses and are of the formula:
-CH,. (CHOH),, CHon e.g. correspondmg to resrdues from glucose mannose or galactose In
this case the group - NR R is of the formula: -NR CHz (Ct-l()l-!)4 CHZOH and the group is
conveniently called a glycamine group and the correspondmg amides can be called glycamides.

Most commonly the group R® will be derived from glucose and the corresponding amine and
.amides are called glucamines and glucamides.

R* can be hydrogen hydrocarbyi or independenﬂy a group as defined for R3 When R* is
hydrooarbyl is will usually edher be a short chain eg.a C:1 to cs. alkyl group. particularly a
methyl, ethyl, propyl or butyl group. or a hydroxyalkyl group such as an ethanoyl (2-hydroxyelhyl)
group. Altematwely it can be a longer chain group wmcn car\ act as a further hydrophobe such

asa (:e to c18 alkyl or C7 to c:12 aralkyl group When R |s a group as defined for R it can act
as a further hydrophlle These possubrlmes open up opponunmes for tatlonng the relative
hydrophulzc:ty or hydrophoblcaty of the molecule to surt spec:fc end uses. -

The group -NROR* can be regaru'éd'as the residue of the amine H.NR’R‘ (this amine is used in
typical syntheses of.oompounds of the formula (l) - see be_lpw]._ Amines of the formula H.NR3R4
where R is a sugar residue, can conveniently be made f_rom_ reducing sugars by a reductive
amination reaction, followed. if necessary, by alkyla_tion {(or reductive alky_lation) to substitute the
group R* in the primary amine HzNﬁ‘.



S 4- thrﬁg’s’féggf hydr oxyl groups including such hydroxyl gogpss/2res
subst i t uePSEd he basi c chai n. Particularly R err] is an open chain
tetratol, pentitol. hexitol or heptitol group or an anhydro derivative

of such a group. Especially desirably, R err] is the residue of, or a

resi due derived from a reducing sugar, particularly a nonosaccharide
such as glucose or fructose a disaccharide such as naltose or palitose
or a highertmd a'ﬂgimaogihagriockerth-llR{a group ofitse oimauta: 63, MHycORfwheor mds typiedligue
01 Vo ol P38 4 peslRRP28CE 10 Uehd ok SRBN A BlE oy B bhesk i 1

will wusuall as ‘an ope ounds of
this invent dzﬁereotmeot@p gwmelkquelostdp chaine rGengrally; it isdesimblethaitherqhain is a

hydr ophi | e. n&ﬁab%uym‘enwwemh leiaid SHOWRS A B bidaid :hév uetmnmsd lﬁ&h'lhhah%f t y of

this group is no en chain S S is
Lypi ool 1y « PRPHEESRGHFRRR pT S5 A el emes o coneoiia ity SFESIRRD"
desired. G eadoyropwenk gtycoigesidueser nal cyclic ether functionality can however
be used, if desired, and may be obtai ned inadvertently if the synthetic
route exposes the relativel h te . other

condi ti ons WY E'??"‘dg?ﬂ%&éh%‘i%@‘k?"?qec%ﬁe@ﬁ}ap w ""W &[‘%ﬁ Y€ ‘?éhet‘ﬁéa"?eé%ri"due
of , or a resrtmpwdi ghneiaihehk dhosamto pmvidé ihgdesxeeth@pemhs in lhe aendecbproduct | Tveically, as
an open Chagvﬁaﬂl‘&%%“ aﬁﬁﬁﬁbﬁ%stl cﬂéiﬁ lsva%yafnau.re éNcolrcﬁﬁhﬂWl Wil naveP@albar | nde

or oligosac Parti cul arl \h/huse er é{; oups are
derived froffof %B‘&Y@s“’éﬂc@ﬁ?ﬁi’%ﬁ“‘gt%@ Jpgroximately to a‘“séFFZ‘”'E’ OH, e.g.
correspondi PgGt2000,eAtytbne glyéot msldgéswno stere i payexypropy@hachamdewilt Lsually have i s

e L hat ot 860 orbhehl Gl elded. Swhdee 1 SndiR Rk or IR doborfhr of bl ar 2O

and the grou cam ne

u
cor r espondi m@ﬂdﬁﬁﬂ%"%@ﬁ"@é "@aﬂ"F‘é (!P“Q!“ﬁ!%ﬁ?f‘ utéléyplcally °°FF%§H° ‘E@M’ﬁ)‘?ﬂ%’/e t8R82Syr oup
R wll be deu st acahdinas thedripoitibeotutiviens pad wlopyneglycotresidaes in thahales

Il ed |
g.:: eI ﬁ gepg ndg%t‘éggaj@% rﬁgrflgncgpvagjeg é@{ﬂr?‘lgé { repest g&ﬂ N&E&M eﬂﬂf Rnaif ¥40635LY
hydr ocar by| valus.vhs is cersmen !oyuréaetanﬁrcomemm 8 ipelyxyaliydang chaigy neigger e C6, al kyl

group, part igsdfodioh ¥ é%hytene@%dilﬁsndu&i lad the hed e paiyetRylend gh@biainain, and tiee more
hydr oxyal kyl an et hanoyl (2-hydroxysthyl) group.

.
Al ter natlvelt‘}j9 P?"Pccté pngci | onger chain group which can act as a further
hydr ophobe such as a C8 to C18 al kyI or C7 to C12 aral kyl group. Wen

err] is a hi |
ﬁlese] p055| b R‘@“’B‘Saeé? ﬁeg% un| gﬁ-ﬁ#l.g?lgglqlﬂfﬁsﬁ {nﬁé@oﬁ&ftaﬁﬁgfgw e
hydr ophi | i ci rblgtn\mly thore hydroghilicand r] itésfa nmmcarbmamcdamww@um feéatively lesend uses.
34 The rr err t
H NR[ err] R[ T“[“h %ﬁgﬁhﬂs l]ahvseggorf%chaﬁ %%59 Sﬂ dg¢ 4461 §ra. 4R vl grbdpfwidt ™ ne
tend to act as a second hydrophobe. The group R® will be chosen according to the desired overali
properties of the compound in the intended end use application.

The compounds of the invention can be made by reacting a reactive precursor, typically an ester
of a corresponding substituted succin_ic acid with an aicohot of the formuia R“OH {as defined
below), with an amine of the formula H.NR3R4, where R and R* are as defined above, in a moar
ratio corresponding to the number of amide functions in the final product and removing the
alcohol R''OH generated, typicatly by distiliation. As applied to compounds of the formulae (1a)
to (If) specific syntheses are outlined below.

Compounds of the invention of the formuia (la) can be made by reacting one mole of a diester:

(R'H).c.cO.0R"
|
(R*H).c.co.0r"



typical syntheses of conpounds of the fornmula (1) - see below . Am nes of

t he forgwﬁ%l k%ﬁlR[ err]R err] where Rerr] is a sugarpéﬁgtggm-,sscan
ently

conveni e made fromreduci ng sugars by a reductive am nation
reaction, followed, if necessary, by alkylation (or reductive al kyl ati on)
to substitute the group Rlerr] in the primary amne Herr]NRerr].
WD 96/ 16930 -6 -
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al kyl ene mheu%eRbatmLﬂf akns deftngqmboed loyfoamga (nanand)R"tuhelowm @roup, paritilary) -
where mis tygl cal or 4, -desirably 2 or 3, e. an ethyl ene oxide
or propyl éfat Qna'éy'g“r%tfﬂ eihé(hB"tY't‘" gle%ﬁ?'hfs%???‘“y' QFQS‘PfW@T’Uﬁtm%s(S’&p@'ﬂéovm t he

al kyl ene oy hNRBRE NiHere RTGHIH 2l dehﬁed@o@%ﬂffa@rﬂ}ae(la hat the chainis a

honopol ymeric et hyl'ene oxi de chain wever
chai n of propyl ene gl ycol residues or a block or random copol ymer chain

~ contai ningr hb@fe&eﬁhﬂébﬂ\m @in)bﬁ@ﬂade by %W@dﬁh@%nﬂﬁdﬂﬂbn)fl%ﬁécﬂﬁ@é\h fide 1he

chain | ength of the pol | gpe oxi de group, when present, i.e. the value
of t he ‘parithhapalcoppl R (waefe\m IFagE?f@F%lPP%Ve)b&"PEﬁ@JQé‘??"taﬁmpFb?/P%%!‘f'Pﬁ@"des| red

properti esah BorivBerithbe BaHAGY dut Bylorelof Wwaymitheds! Y. = Where the pol yal kyl ene
oxi de chain is a polyyethyl ene.glycol chain.it wil usually have 1 to 100,

mor e usualil y &lcghel B0 OHI%added iadhrianiydride apd the Mixiure Airted typically forkstween@Br i ved
:‘O gf;ﬂofsgr Sﬂmﬁtesnaenacﬁgﬁsaﬁﬁ@ny am&mbﬁgﬁ éﬂévxﬁe ('laerﬁ &Mé?esgs Fom Wi@wct A' 52
resi dues. M& amppnt ﬂ%ﬁ%"% E’F‘ ‘%r's?'ﬁﬁa @8%@'?’%&'98&4@? ‘g\l}é %and
pr opyl ene ayegatioh mixcteingerature: df ﬁommalttm so&Lg:atucmaruged to/i2D1C whepe the lalcgrhot Brrespo
to the ab%@nmnqsfamnoma waw%hﬁaé Laeraeaﬁa fuaaﬂmt remam ras;ﬁmaa Oﬂea.f

et hyl ene and pro ene resi-dues 1 n.
nuneri cal YRl ‘F“aﬂhfg’@g o 'B?‘“tF'E euolume; of gte ’?‘Pcf'?ﬁ'é"'b 5?‘{/‘8)99}&? 'l?? f"@ﬁ'ép"é?l ain
are aver agcbmpaetwml Typically/the ireactionrisrcompiete iusofmeictd riibers.c Thet ussally liquididi-ester

pol yoxyal ky;b@efﬁﬁfq@ rbbovde® Ju.ainﬁa off bfcess mw\pl@ fvdgCiﬁb ﬁLctﬁﬁ mnsl ﬁaﬁrawé.amé

resi dues, ai-n nor e

t eth
hydr ophi | i 2id gasatyst &g[]l’('ﬁ%rs“d'“m E‘Wéﬂ ene moying '“smﬁa spys “'F?"'B'r‘

hydrocar by, 5&%@]&‘ &mdn isméuw{ne ahﬁyaﬁ?&eeél&ig chtﬁ a'éata&ﬁ?arﬂuﬁtcﬂl%ﬁ saa.raﬁl to be
relatively nore l'hc and if it hydrocar byl , parti cul arlzjlalkyl

group, rel sHphyge 90'4 e'BE ’°3°"°"rﬁ7'& iIpen 'ant,ed tNR'FE'l'Vé" RF%F'I"]“ pix ‘eg‘pF@F‘%i‘E 9 ong
chain gr Outb 0L, panti€iatyr1po wl 12g1C Wietdne alcbtonis iriethang)rand picoidl and water, franend t o

act as a SEaolduf Fwsnoremg.g arJ.Qﬁ??JggggFﬁ[aﬁsx lsrxwaico@ﬁ SGRRRER @6&ABdi N9 {0

t he deS|re roper ed end use
appl i cati omamtam the volyme o 'M?GBW& Mix,pnd;tp E"‘PﬁWH?‘?"BN%P&WPB@Wd@% tPRact i ng
a reactive mug SoMipleté MTomed fo\3 hotrs.e Theusually liquid di-ester product can be recovered by

distilling off excess alcohol, cooling the reaction mix, neutralising the acid catalyst e.g. with
sodium hydrogen carbonate, and removing ihsolublé salts by filtration. -

Compounds of the formula (Ib) can be made by:
i reacting one moie of a compound
(R H). c co.or"

o (R’H).c.c:.o.o.-(A’ca)-,,-.Rs .
where R', R%, AO, n and R are as defined above for formula (Ib), and R is as defined above,
with one mole of amine: H.NR3R4 where R° and R‘- are as defined above for formuta (ib); or

il reacting one mole of a compound:
R'H).c.cONRR*

|
(R H).C.CO. or"

where R’. R R R are as deﬁned above for formula (Ib) and R ns as defined above,

-

‘hain may be a honopol yner



of a corregg%gk%g substituted succinic acid wth an al cohopcpéaésfirrgsor nul a
R110H (as frne below), with an am ne of the formul a

HiNR[err]Rlerr], where Rerr] and Rerr] are as defined above, in a nolar
rati o corresponding to the nunber of am de functions in the final product

and renoving the al cohol R err] O4d generated, typically by

distillation. As applied to conpounds of the fornulae (1la) to (1f)

speci fic syniiineaemorrct anulkjiemeskidadt Bativative: HO.(A)TROURKFe £, f £ A*navesy | on of
he f I

2/\0696;)2?538 o(eit Qda%ovegrfonnqaagy reacti ng one nol ® of a diester: [err]
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where Rlerr] Q&ﬁ;eﬂe‘?rtﬁl alﬁil@pa%%lk?@rﬁé Har) BLoNEG :rtt&ﬁ']eﬁlg{e Be %‘t@atrﬁg%t Eigr{er ]

is a lower al art

ethyl, butyl m‘8¥ of %ﬁﬁﬁ@gﬁ i?'%ﬁw s"acﬂﬁ%mwdg%uwe 918 A COTESPRBITGObyalkyipAehe

H. NR[ er r ] R ewdde (Whe?rmaﬂmmor}o—exﬂctaﬁ[eertb]fomraenm (phl;falmbde abnyestércwuofm Byl a
(1a). ster internpme 1€ e made by esteri

Cor T espondi 1AReATERER Y HRBAGI L ) istirence I (e Sdaieser S s Farche
(where R errhadebydeactifd dfaahbié ,%e%;ﬂ 1" tion
can conveni en?l yyt;‘%;:cfgd;rl ed Oﬁtgﬁéglspgﬁog (%&%X@%QSBQIR %r@nﬁﬁ n&di{&
Rlerr]OH i s smided.NFOR h&equanknpdrspﬂeferaeﬁcbebdwe irimidirnises t8é possibility of/formsing &y f or
terpor at ur <2 b el ating sa0Uie ok iy e ool RS CFE ESE: °2 i 4 uon
as sul phuric aC|d I's then added and the m xture heated typically to a
reaction m xcérRgGaRdsads meeromfuua‘aovmrﬁ& rhatde by AdaClirig|dne midfrdf h@uhaduhd 100 to

120[ err] C where the al m't?) g!! nMethanol, and al cohol and water fromthe
esterification reactlon rmved by distil Iatlon Fresh al cohol is
gradual |y added to nmai gt | 1the reaction mx and to drive the
reaction to conpl et& yp| &A\qgﬁyg%tﬁﬁreactlon is conplete in from1l to
3 hours. The usually I|qU|d di - zoduct can be recovered by
distilling off exqes; al cohol , ﬁgﬁ:ﬁ:&? e reaction m %, heut ralising the
aci d cat al yswhete ®', Ri mmmmmnegmmmm @c). and®R r e defingd abavel ubl e

salts byflltratl A%%;o Rég élg—klsa d to the an

al ong with a‘"@b’f”gl"@ﬂ‘? (Pféﬂlﬂ‘ﬁhtH g civhe ‘i{ 408 5 IS8 bove °'f°““‘r’]’x%°'
polyalkylene oxide bis(succinic acid ester) intermediate can be made by reacting one mole of
corresponding dihydroxy-polyaikylene oxide (polyoxyatkylene glycol) with two moles of

corresponding alk{en)y} succinic anhydride followed by esterification with excess alcohol R"OH.

Compounds of the formuia (id) can be made by reacting one mole of a compound:

(R'H).c.co.0R"

‘ 9
(R?H).C.CO.NH.(AO) R

where R’, R®, AO, n, and R® are as defined above for formula (id) and R'? is as defined above,
with one mole of amine: H.NR3R4 where R® and R? are as defined above for formula {id). The
ester/amide starting material can be made by reacting one mole of corresponding alk(en)yl

succinic acid dioR‘l1 ester with one mole of amine: NHz,(AC))“.!'Rs where AO, n and Rs are as
defined above.

Compounds of the formula (ie) can be made by reacting one mole of a compound:

(R'H).c.cO.0R"!
!
(R*H).C.CO.NH.(AO), .CH,CH, NH.CO.C.(HR?)
_ |
(R'H).C.CO.OR

where R', R%, AO and p are as defined above for formuta (le) and R'" is as defined above,



sul phuric acid. The reaction mix is then heated typically to a reaction mx*
t enper aygvE1980 f r om 80 to 150[err]C, particularly 10@cr&eds0iesr] C where
t he al cohol is nethanol, and al cohol and water, from the esterification
reaction, are renoved by distillation. Fresh alcohol is gradually added to
mai ntai n-the volume of the reaction mx and to drive the reaction to

conpl etion. Typically, the reac®ion is conplete in from1l to 3 hours.
The usually liquid di-ester. Qr4oduct can be recovered by distilling off
excess alwithiwn molesef|aming: tllléer%acvthetsrR reing R* lareulsueﬁrlea aug«etfdrreoramlactlel;at al yst

Fi Pirati ape memedite SoMEARYsAHORR M S0 TSRSy R pigmde 1S, ™

react i ng obaminenINH,qAOR . Gl-gcﬂguﬁg wrtl{teo frioles of correspcﬁutrigealll?érﬁylrs]lecrnﬁ[&l’dr] AQ n
and R[erd]i a;re as defined above for fornmula (1b), and R err] is as defined

L

above, ®h one mol e of amine: H NRlerr] Rl err] mhere R err] and

Rl err] are as deflned above for formula (1b); or - reacting one nole
of a co , Rerr] are as
Cr moq Minas rk?'?‘a ]'°““l"a “gfﬁ{) mﬁ%‘gﬁ ‘%%"Fﬂg ‘l“?L'!&’ie JléFR%B hove, - VO

196/ 16930 _
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mol e of an al kyl enéR(BQFcf@NR liferl vative: - HO. (AO) Rl err] where AO n and
Rerr] anmeasr, RPeRT arakaoascelifia dboovd Ve Brmiuld)l), ang R"'xs“aéo%ﬂHegt%Ev the
y're

al kyl / (pol yal kyI ene gxj de) bis- ester i ntermedi ate can be ma acting
one nolveth@mmﬁor'ﬁélgp‘bnGlMQ fhlaug&tﬁgelasyeﬁncd Bbave dorligrohuiadi®). Whe intepmediste| e of

correspo | k e __ 0oxide be mono-end cap ;to fornfa
nono- (poleﬁgr}%ﬂ% W‘E]%)nb y &acine Q"SF'T("%8°‘T?§°‘}:""“%§'F@HM "li‘a‘f"i“ﬁﬂc'%\l"t‘%t excess

al cohol RlsRFf wiifbhe rhole SmRNCBNRIRS t he ami de/ ester starting material can .be
made by reacting one nmole of corresponding al k(en)yl succinic acid

-Rlerr] ester with one nole of amine H NRerr]Rlerr] . Sequence i is
preferr edrypreanyummd dmidation raactioas the amiesedction préductad fabelret sdghaA the alboRsri de or
anm de am&.e El%y of the diacid during the preparation of the internediate.

0 -product does not generally need to be removed ¢ drive the. reactton towards .
completton However, the alcohot wrll usually be removed e. g. by drstrllatron to purify the deslred
diamide product Gerrerally the amldatron reacttcns proceed under relatwely rmld condltlons e.g.
by heatmg toa temperature of from 50 to 150'(: parttcularly from 90 to 130’0 elther neat or in
solution in a suitable solvent or drluent such as monopropylene glycol ora surtably liquid
polyethylene glycol (PEG) such as PEG 200. We have not found it necessary to use a catalyst
for this reaction, but catalysts usefully speed the reaction. Suitable catalysts include alkoxides,
particularly alkali metal alkoxides such as sodium methoxide, and. transmcn metal compounds
such as tertiary butyl titanate (TBT) and zirconium butoxide.

Reactions between a precursor anhyclride and hydroi:ylic'reagents such.as an alcohol
polyalkylene glycol or mono-end capped polyalkylene glycol can readrly be camed out, with or
without catalysts by bnngmg the hydroxylrc reagent rntc contact with the alk(en)yl succinic
anhydride. Reaction occurs typrcally at temperatures below 200°C and even below 100°C. The
reactants will usually be used in at least approximately stoichiometric proportrons. Particularly
where stoichiometric proportions are used, further purification does not usually appear to be
necessary, but can be carried out if desired.

Reactions of mono carboxylic acid intermediates with aicohol R''oH (typically used in motar
excess) {0 generate lower alkyl ester intermediates can'be.c_arr_ie'q out in a conventional manner
for example using an acid catalyst _which may be suiphuric, toluene sulphonic cr a phosphoric
acid. Phosphoric acids can be particularly useful as, after neutralisation, they may be a useful
component of detergent corrlpOsitidns"'whlch include the surfactants of this invention.



CBrrpounds of the fornmula (1c) can be nade by reacting one
conpound: wﬁﬂ‘ﬂf”o where R err], Rerr]. AO and n arengéf[gg??@é’gs above

fer formula (1c), and Rlerr] is as defined above, with two nol es of
amne: H NRerr]R err] where Rlerr] and R err] are as defined above for
formula (1c). The pol yal kyl ene oxi de piLs(succinic acid ester)

I nternmedi ate can be nmade by reacting one note of correspondi ng

di hydr oxy- pol yal kyl ene oxi de (pol yoxyal kyl ene glycol) with two nol es of

correspondi e 1 ' | rhfl.cation wth

excess al cohni‘éﬂeadrégg?rgf%h? ﬁ?ﬂlbﬁ%%ﬁﬂih@@r{ ﬁé&% dncﬁﬁgs”ﬁ&ciﬁ% dé&'r? & FRte by

reacting onefRBMENds NG oPERiRAIHAAG Synihesis.) We have ngiad,that fyeafkenyl orglieyt ghain saems n

a Bd Rlerr] amaavsa simbi niert efba'on tifeasonfer Faio with (hé tomendtidierigitypidafly aﬁgﬁﬁidﬂ e ?

above Wi ; . ' N Ll err].wher err] _a r

are as defi nttgg nﬁ@ga\?g‘iﬂ{;@rﬂ%ﬁ\%% ﬂgdp(uﬁi}ﬂ‘%ﬁ‘éh%e @Q{'dé'\ﬁ? §3§9‘3‘§[ ggqu;g]rrftpﬂa fr%ﬁléer i al

can be nmade ¥HKenylosaikyl gipup Eotaply beeause ofsteds hiodranasl Thielalkeny) succinic ankyddde ni c

e e bt e S b e
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be nade by réag‘éct%lﬁﬁ’bs 8%28' ﬁ%ﬁ’é" ’g‘}'“sa"'e&eﬁiﬁ’é’wﬂ An e{‘%ef?']%' example a E%‘%}d PRRERT

Rlerr], AO atfcighn at atemperdtyre in e range 180 foct00TQandiprederétiy) 8040 250°C @nd femosings

g gl’ } ?585 7‘8(2)\7/%?53 olefin foNek&tRpid BPdA&ination which is suitably carried out under vacuum. No catalyst is

necessary, but it is preferred than an antioxidant is present. These anhydrides are well known

commercial materiais. In alkenyl succinic anhydrides prepared as described above the double
bond normally lies in the 2-position in the alkenyl substituent.

To make products where the group R' or R2 is an aikyt group then either the unsaturated products
can be hydrogenated or, and preferably, the intermediate alkenyl succinic anhydride can be
hydrogenated to give an alkyl succinic anhydride. Typically, hydrogenation of the anhydride is
carried out over a hydrogenation catalyst such as Raney nickel or a Pd/C catalyst. Temperatures
of from 15 to 100°C and pressures of up to 200 bar absolute may be used and, if desired a
solvent may be preseat. For examplie, the hydrogenation reaction on an alkenyl succinic

anhydride may be carried out at 20°C at 1 bar H, pressure using 5% w/w of Pd/C catalyst over a
period of for example & to 24 hours.

Compounds according to the invention have emuilsification properties and wetting and dispersion
capabilities. These properties make the compounds of the invention suitable for use as
surfactants in agrochemicat formulations. In addition, in agrochemical formutations they can act
as adjuvants for example with herbicides such as giyphosate and suifosate, fungicides such as
Iprodione, Carbendazym and Propionazole, insecticides, acaricides and plant growth regulator
formulations. The invention accordingly includes agrochemical formutations including, in addition
to at least one agrochemically active component, at least one compound of the invention as
surfactants and/or adjuvants; and the invention further includes the use of the compounds of this
invention as surfactants and/or adjuvants in agrochemical formulations. Generaity, when used in
agrochemical formulations, the compounds of this invention will typically be used at a
concentration of 1 to 30% based on the formulation when used as surfactants e.g. to disperse the
agrochemical(s) and when used as adjuvants, they will typically be used in a concentration of
from 5 to 60% based on concentrate formutations and 1 to 100% in or as components for addition
to tankmixes. Other conventional components can be inciuded in such formulations such as one -
or more of oils e.g. minerat oil{s), vegetable oil(s) and alkylated vegetabie 0il(s) which are,

typically C, to Cg, alkyl muio esters of vegetable oil faity acids; solvents and/or dituents such as



- 8- with two noles of amne: H NRerr]Rerr] where Rlerr] and Rerr]
are as Wefdsfiggdoabove for formula (le). The internedi gcegysiepsal Kyl ene
di am ne bi s-am de/ di ester can be made by reacting one nole -of am ne:
NH2. (AO p .CH2CH2. NH2 with two nol es of correspondi ng al k(en)yl succinic
acid -di-R[err] ester. Compounds of the fornmula (1f) can be nmade by
reacti ng one m)le of a corrpound [el®} Wnere Rlerr], Rlerr], Rerr]
and R[err"]th % p gﬁfor forrrulag f), and R[err] is as defined
above, yvﬁ"f A" ?ﬁpﬁ%"y eleN PrgWIalecyar yyeightcalaqhels, awhich g¢tdo splublissrtheed above
for for mfbrnulatior) andfdreo nemsnnmmw and/or te 8Vl drasiubedilutich pa6bisREeg e  €act i ng
one nol e O ervmth one
nol e of afﬁth?g&[ 6®§B m oﬂ%LﬁHé il W“Cé#ggﬁﬂq?qnﬂ%maﬁnﬁ&%ﬁ?'& rfagtﬁntp &ctions

the am dé‘°Pé°A’t°cﬁ“Hﬁ°‘ s?' hpLaloxyiates. waﬂhﬁ%’wms " 8lsyl phenol alkaRjlates.]
by- pr oduaisualiyethoxylitesy sSueh athbrycomperibnisavill) @s wie foiAbtibes uding perelyeEnveRtisahi ON
tovards oG QsH, ﬁéh&f&mmﬁﬁvs?ése&ﬂgneaée%glﬂﬁeg'e pr“S”a' 'y be removed e.g. by

distillation, to purify t aduct. Generally the

am dation reactions proceed under relatively nmild conditions e.g. by
heat i ng tme@rdpenipebﬂhui\ﬂaﬂﬁnti ofans erition 3BOMhake thém skabie e sikgrdakitsigrom 90 to
130[err] C, either neat or -..solution.in-a-suitable solvent or diluent

such as mﬁ'ﬁ“@'ﬁ% '“QW’EBP'QBF"‘%\S%’G A% titaniym dioxide. pigmentaey ifpa oXigle (FiegO| ycol
]g PEG% hs ucénd&maﬁ’EGg&QGtsb s\ ds@umalﬂﬁjamﬁ?blﬂdaddtgr&‘i\ e fsYand Qatrbtﬁ'ﬁhlﬁg %E:alb?lst

or this sefu he reaction. Suitable
cat al yst Ssrrlﬁi?]agfﬂa aeisy "Ikl}'e ﬁ% 34 %ﬁgaﬂgﬁ e 8?1+ é’l’ﬂ'@ -0 '}'!éﬂ JAURQYS BisPerPRRRAf des such as
sodi um nelit#npm aemd%‘nanemamwmumrruﬁmte usei sAccordiagly; thecisventort i ary but yI§
titanate .6&&&1;.); th%ruie r| it%éﬁt' dﬁ%&ﬁﬁd&ﬁd gﬂhls mventtoBS@&ide%Qﬁl(spﬁﬁ %ﬁ@ntf‘l?pr ecursor

anhydri de dr ox | ene
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with or futhgringiudes d;smloys Dfsplgmjnsmspngamgqvmes dh;mhrsinnylnamculaﬂgﬂﬂiamumt 0
contact Wbiae, ia.emah& J\dssdf'ﬂ\fs'lﬁ\)eﬁnon as@l b@ﬁnﬁ&&k‘ Lisealiy Pi cal Iy
at tenperatures belo Q '{ ! g -even.bel ow 10 rr reactants
will usuaﬂcbjdﬁ%e ﬂ’pf"ﬁ’ igns de M5tan ﬁ'ﬁte preptration 8t opor t i ons.
Par t i cul adispersion redquired but will mmm the range parto um by ueught ustael pighneitt frer

purifi cat jqeostfsperddhs, %?%Haﬁnc%ﬁﬂﬁﬁé s&dﬂ % amquﬁ'diﬁﬁ%ﬁﬁ on dXide #@gﬁa fhecarried

out if desired car I.c.aclLd 1 nter es wth
al cohol Rf'B?‘f"}WCﬁWF@&P"I‘Q‘ {?Q%o P§1‘°r§3‘1 more "“é‘X@éég? S%oby eeight ot the slile
al kyl est dispersed @andrfod pgamic pigmentsuch as phitkalbcgartinei pighientsantt earbonciarck typicaiye r

the amount used is in the range 3 to 10% by weight of the solid dispersed Typical dispersions
made using the surfactants of the invention as dispersants can contain up to about 70%, often up
to about 85%, of inorganic pigment and up to about 35% by weight organic pigment; but this may
be up to-50% for pigment pastes. When incorporated into end use products such as paints typical
pigment levels on the final product will be about 3 to about 30%, particularly about 20 to about
25%, for inorganic pigments‘.' about 1'to about 15% for organic pigments, particularly about 10 to
about 12%, especially for phthalocyanine type organic pigments, and about 0.5 to about 5%,

" particularly about 3 to about 3%, for carbon black. The continuous phase in such dispersions will
usually be water, but the surfactants of this invention can aiso be used in dispersing solids,
particularly pigments such as thoseide'scribed above, in non-aqueous media such as white spirit
or aromatic media. The invention further includes a paint-including a pigment dispersion as
described above. ' C ' '

The surfactants also find use in domestic detergents and the mventaon accordmgly includes the
use of the compounds of this mvenuon as surfactants in domestlc detergents, particularly in.
heavy duty laundry powders and liquids, in particular substamtaﬂy non-aqueous heavy duty
laundry liquids: and the invention further inciudes domestic detergents; particularty in heavy duty
laundry powders and liquids, in particular substantially non-aqueous heavy duty laundry liquids,



f or exanp an acid catalyst which nay be sul phuric.

sul phoni cw?bkzi‘g%osphori C aci d. Phosphoric acids can be parti cufarl y
useful as after neutralisation, they may be a usef ul conponent of
det ergent conpositions which i ncI ude the surfactants of this invention.
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is an al kyl cggspup then either the unsaturated products can be

hydr ogenated or, and preferably, the internediate al kenyl succinic
anhydri de can be hydr ogenated to give an al kyl succinic anhydride.
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catal yst over ours.
accor di ng té‘sﬁqféququdiﬁeqqa‘?/@’mw?ﬂi’?%at|on properties and wetting and
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agr ochem cal
suspensions.

Aqueous liquid laundry liquids can be sub-divided into two types: buiit liquids, where a solid
builder is suspended in a detergent which uses significant amounts of water as the diluent or
carrier; and non-built liquids in which the bulk of the product is liquid detergent material. Such
aqueous systems, especially the buijlt aqueous systems, cannot readily have their cleaning power
increased by the inclusion of simpie solid bleaches as they tend to be unstable in the presence of
water and the protection of bleaches from decomposition in the presence of free water is at
present complex and relatively expensive.



agrochem cal formul ations, the conpounds of this invention will typically
be useqv(%a 930 concentration of 1 to 30% based on the pef/sbsdrssr when
used as surtfactants e.g. to disperse the agrochem cal (s) and when used
as adjuvants, they will typically be used in a concentration of fromb5
to 60% based on concentrate fornulations and 1 to 100%in or as conponents
for addition to tankm xes. Clhe-r12:enventi onal conponents can be included
in such formul ati ons such as one . nore of oils e.g. mneral oil(s),
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non-i onitelasr f act ant s such as aI cohol al koxyl at es. usuaIIy et hoxyl ates, or
al kyl pHenol al Koxyl gt es powderusuadl Ty ethoxyl at esuqﬁycﬁ ot’her conpongnts

will, asf wt mJIations usi ng [puretryT romat— 3 5] be
used in am)uﬁflfs ased on the desiped eff_cﬁ&@"g —e—pH 0 Woﬁrt‘if[deegﬂ%f t he

surfactants of this inventi on -alda ml_pgmf he smj'@m“p as rh spersants for
pi gments|, including ijnorganic pignents such ‘gas titani um|di _oxi de, pi gFrrent ary
i ron oxildgt{EReidal mndoomgaab)c [5i- gaqatso)suqbl su;(zmtdsﬁl'qcyar(sneo)bl ue and

green pijgnment.s. and car hon,.bj.a and S. €. Prasent
sur f act apt @MW part | CJI ? a@ef q ‘iR (éqﬁglo%l d?@&i 455? né" %P =19 {ani um‘
di oxi de pi#WRsiet s espe |°a'l1l5y 3-dP (| t°| At @ -d%e |i A- Fhitht ) |Alcdr di ngl y, t he

i nventi op soapi ncl udes| tthet uge 2pf |ato -l4ea@t- 2png¢ - oonpednt) gf ot-1si s i nvention as
di spersa pi g r &b 0 SPEGLRN |

di sper si Héda'}?gaﬁl cul jar ys%o‘ZBt r?agtsﬁ'%gd?gx? X eaﬁﬁqt@e i nz\?glr???(gﬁ 49 further
i ncl udes| dfaspgesi ons bfo PSyife® s, é’s‘}?@cf‘"aﬂﬂ/ 280§ di gplr &9 Ms D
~ parti cul ar anti-cofrogiont aich Lﬂn15 (249 xi [de - 15ne2l- 1Yl rgoeérrpound &- 16hits 5) nent i on
as di spef maiivediuvhie afrount of surfactant usec such di spersant
appl i cat | ons depends p (e, er | I a ongent i on} of

di spersi pn"A&qui r ed, Z)lr,?t t1\t/]m f usuﬂ 70 gB - 80 %g ragr%‘g (9?2 tgg 1{)2) wei ght
of the pignensaquegus adl@eous di sé?-sWoﬁs'-")fcr i*nor gani ¢ %Q'gﬂeﬁpss ch as
titani uméj%ﬂgg Jig? and | roorssoxiodeop) gpant the | m#ount uspd 420 (seisedl |y in
t he rangg to 5% {nmore usually 0.1 to 2. 5% by wei ght of the soljid

di sper sed_.and — : ' - nd
car bon bl(ﬁsknéq/mngaslbkapketed)t he am)unt used is in the range 3'to 10% by

wei ght ofy the sol | di s | cal ersi o usi ng, t he
surfactants oi‘°‘?'ﬁ@ ﬁ %ﬁ‘%&s"é %‘?JEP@E etion B'B'I‘ll"&“ﬂ"'l?ﬂ'ctpﬂn AP 7094
often up t anohlaediin powdereand megmmnsmeglmmmmasiarmtmam about 35% by wei ght

organic gnent, but. this may t0 50% f or pi stes. Wen
i ncor por?t ed |‘WF¥P“§M"\§§'%“§P‘(PHW§“§‘G psiog aﬁa%'?ﬂﬂé"'ﬂ?gf’%’gﬁ"“g‘ Spi gnent | evel s

on the fimal R&R&‘éﬁ&u&m&&m&%&pﬂﬂﬁs&@or@o ‘about 30% particularly about 20 to

about 25% I'nordani c pignments, about 1 to about 15% for organic
pi gment s, * par t tieach &rdptionabio atl fohButation types - total bleach includes bieach, bleach activator

and bleach stablllser




aI)out 12%W«3§§§539I l'y for phthal ocyani ne type organic pig GBS out
0.5 to about () particularly about 3 to about 3% for carbon black. The

conti nuous phase in such dispersions wll usual ly be water, but the
surfactants of this invention can al so be used in dispersing solids,
particularly pignents such as those dest¥ibed above, in non-aqueous nedi a
such as white spirit or aromatic nedia. The invention further includes a
pai nt i ncl udhafpliewing Gxamplesdiusisate the dnyeetion includios the imsoufactive aed propertiesTfi the

sur f ag_t anlt s c_ahsfun&s &rdnaiagentioh ﬂ@rfmrtdtnﬁ uska! enieRd 'll@ﬂﬁ%n% I ‘}_e&‘éﬁﬁ'ﬁt & atility of
accordingly jncl udes . se e _conpounds o IS invention as

sur f act ant s 1508 rgr%%df %@‘?‘8 &Vg'#'a g‘n?lg ?a'%ép'f ?%"EP?V'T {\V we‘g'\i HOIES3 OMSMIS8 aundry
powder s and specfigdds, in particul ar substantially non-aqueous heavy duty

| aundry liquids: and the invention further includes donestic detergents,

particularly, in heavy duty | aundry powders and |iquids, in particular
substanti al | -aqueous heavy duty laundry I|iquids, WO 96/ 16930
PCT/ GB95/ 02 MI%s mong-propyeste glyceit | east one conpound of this invention as

sur f act ant s giphoss@ koAbl diftie sl the sopdblideid GiL S OF this invention

may be used as the only surfactant” or 1n conblnation wth one or nor e
ot her, non- iSE¥ASEte aniNBRPSPhoneRERY! Qygine 35 ine tirpathvisulphoNUs Saltor nul at i ons
i ncl udi ng s@TRact ant etholylated tatvivamirevermuiaaen fouvant aorventionalfy&ssu with diyphbsasd | Y

al so incl udeg,f her o ' X . e ilders;
corrosion in i'i F% or s°°§’3§ﬁ8§'§’g§’§'b#’ E%I’kgﬁoli}g%? %%S&%Ifr%&l ﬁog‘éet"g%"apwusegw'ﬁ
anti-redeposition aj #éfosaiRvajiaple frogiGihoxy net hyl cel lul ose; and opti cal

bri ghteners. Commonly used further conmponents include perfunes: enzynes,
including i Snd P S Fe& el | Ul @ases and/or anyl ases; bl eaches,
typically orate, sodium percarbonate or simlar

mat eri al s, e emdugts madenspiGyntijesisdxamples SE1 1piSER atd SEYhthamaterials destedyvech as
tﬁt rah ac e: y|th£&€iwtn€ﬁlﬁat§lbﬁtﬁhélﬁ_r&ﬂ' tﬁEB{mﬁé@ﬂ: f&tﬁ&&u_ btk _&g&éﬁé rgs lv@ﬁsldifulems. o
phosphonat esor, e ene etra-ac " aci Su S e
sodi um sal t ; SEBIESE. amp@%gﬁ@ﬁ} {S'F “Eg‘ ﬁlfges{egmgh @eqﬁ%o@ﬁan@&g&tﬁ; this
pur pose) andcyhthesis whichinciuded abms 80% seattiopiselveitdilientsuch as quat ernary amoni um
salts and am ne oxi des which may be coated onto bentonite type cl ays.

Builders typjcally used in |laundry fornulations include phosphate based

bui 1 dor s, - peiFeesTersRg (51 " waketsuien of 30, o i saous SRl B BRPRIAIRS R ch s

citrate and/or tartrate; apscOfesdiBQtd ihﬂqt@rH‘l' I(ﬂqa.sn" =1 dﬁﬁ\.@ﬁﬁ’lj. formul ations

wll often include flow and/or filter g#@soﬁgg g{.ésl ncl ude co-buil ders such
, t

as sodi urreud PN LS andves mpIud by A uisa® PCponder s where

t he buil der \Wetting @WQ) | t €. Dravebweltigy waslasseaset @sibdnibie sieinctest AASTM D228+d 68); used
as co-builders are alkali, ﬂ?ﬁ ' e L3N

formul ati ons i ntended for I[iéé"g Wa}gﬁhslleé%@{s) Hﬁ“@*“éﬁ‘."@ foéaiﬁ‘g%&eééelter

1
Systens arc EAAMBRSNLFHI] « (RaEcMiles JoATbheibbas asFastROY ASTM DibTagast 25°C) | qui ds.

Non- aqueous | i qui ds i ncl udeesaitséinafpieous di |l uent or carrier such as a
liquid

Synthesis Exampies SE1 to SE13

SE1 - Dodecenyisuccinic acid bis(N-methyi glucamide}

Dodecenylsuccinic acid dimethyl ester s

Methanot (50 g; 1.56 mol) was added to dodecenyl succini¢ anhydride (200 g; 0.75 mol) and the
reaction mixture was then heated to reflux and stirred for 1 hour at a reaction mix temperature of
about 100°C with methanoi refluxing. A catalytic amount.of Sulphuric acid (38% wiv; 0.5 ml) was
then added. methanol/water mixture removed by distillalign and fresh methano! added to maintain
the volume of the reaction mixture. After about 2 hours ca. 500 mi methanol had been added and
compietion of the reaction was confitmed by the absence gf any significant anhydride or acid
peak in the IR spectrum of a sample of the reaction mix. -The excess methanol was distilied off,
the reaction mix allowed to cool to amhient temperature, neutralised with sodium hydrogen



pol yet hyl ene gl ycol (PEG such as PEG 150 to 400. The surfactant materials
are dispersed in the di luent or carrier usually as m Sci b e |iguid phase
mat er i a{%go %% id materials, usuall y mainly bui | der FCUEE ?J’iﬂ?zl’% when
used; bl each, when used; and anticorrosion aids are dispersed typlcally

as fi nely. di vided solid materials in the diluent or carrier. As is
described in our earlier speci fi cat4 ons Nos EP 0120569 B and EP 0030096
. B such laundry - liquids can be made as stable . - suspensions. _ Aqueous
liquid | arAteyate pefl reeiduat salidsremovadiy ilttiah. iThe mmd/wmetyylestar froduct wdsi qui ds,

Sount o ofoihed in Sikptly A HEE GRHC Pnd 2 il ShEER S A S it eswﬁr'ro%é“ fnean
whi ch t he fhtﬂekpvjﬁﬁcétbﬁ) snbmﬁrethﬁ ebtb(Hibtshs Rt MbIBAM ana%t‘éﬁmls ecitd queous

syst ens, ci al I ueous systens, cannot readl 'y ave t eir
ci eani ng Sg%eme g’é“@é’aa%?/ upetiandifye| usi on of sinple solid bl eaches as
they tend to be unstabl e in the presence of wat er and the protection of

bl eaches fhidagtedd

@sence of free water is at  present
conplex a
il mgthyi 9

b PR LYS: WD 96/ 16930
PCT/ GB95/ ucamine (1194, 0.6'moly was added to neat dodecenyl succinic acid dimethyl gster
Co- bui | der($00gud.-B mad), the dibdure was themfzated 201 tH0CC adif stifedarasi vaceunt atthft0 somet i nes

used with | | her e
72%% recenthpuageor  dlRLRAID i g RSk ok ofifle BENE RSIGR R Sl
usual | y orthatmo esterdrbuns remaineditestes baridt 1740 em Oy antl dtvat sigrtifcantrarrdg wrodust Kadnbui | t

formul ati ons. Altho ége g% i qui ds can include alkall co-builders they are
not usual |3FeQDage (@m Il’% 181emE dnliening 18 reastinndy thegR spestRyt showeg 3 sieadur v {

product s od.mtnhmesf theeeter bahd aethe Gmidelband Mngtnéhb@ s:uiaaiyommwmg the reaction by
Powder i quid ‘Material
Aqueous both C' and H 'NMR shmmprp ng mtenslty of the .CH ester and the NCH, amine - bui | t

Uaot b6 4 ESeaksSéErtfl@ﬁ% gmiBQBak[aﬁﬁéa]'ed ahd incred{ba g m@ma.og Theffad o)) 20
- 10 (2 - mallovged_tow oaambie_[\ssempergture tgguve g'le_blsgy.)camlde proguct §p p @lassy solid in 0
- - 13

" _154(3( L%gtaﬂv@ yg?t'f_.) 12{15 I%eritﬁlpgf)the &°%‘°‘?‘paf(§§?f§m§d51%c Qn%H?NgIR. SBﬁ?Ip der tot al 2

20 - 60 (25 - 40) 15 - 35 (20-25) O -15 (<10) 20 - 50 (25 - 45)
co- bui | dermepmpenleso@coﬁﬁoﬁr%'ﬁ areasfollowg“' 20 (3-17) - 0-10 (<5)
0-10 (1-5) Pro d";l -.COrrosion al e QS(Z- 0 - 15 (2 - 5) 0 .
4 gert 15(1 5) d‘ldlve water[err] 0 -
10 5 purfacgfensiom (30 - 60) 20 960 (BOLM'50) 35  (>2)

Cloud Point - - - >898 = °C :

Oraves Wetting . - . 68  seconds

Ross Miles Foam Heights Omin.  Smin

(@ 60 °C) | 09 81 mm

The title compounds were made by the method descnbed in SyntheSls Example SE1, but
substituting the corresponding alkenyl succinic anhydnde for the dodecenyl succinic anhydride
use in SE1. The products were all glassy solid obtained: in quantltauve yield. The identity of the

products was confirmed by c! -and H' NMR. The products of these Examples were:.

SE2 - Octenyl succinic acid bis(N-methyi glucamide)

SE3 - Decenyl"‘sud:inic acid bis(N-m'etnyl glucamide)
SE4 - Tetradecenyl succinic acid bis(N-methyl glucamide) - - -
SES - Hexad'ecenyl succinic acid bis(N-methyl glucamide)

SE6 - Octadecenyl succinic acid bis(N-methyl glucamide) -



non-aqueouggo%,m,%o na 0- 10 (1 - 3 PCT/GB95/02785 20
Bl ea

-60 (30- 5 ch total[err] 35 (10 - 30) n/ a

n/.-a 0 - 20 (5 - 15) (preferred ranges bracketed) 1 t ot al
surfactant i.ncludes the surfactant of this invention within the non-ionic
part and soap i ncl uded in povdders and aqueous built systens
mainly as antifo 2 . total builder includes co-builder,
anti-corrosi 8a. SESLGHRIC a0 BshRetnY gcamige

ERLS ey giHcamiee) 3 wat er excl udi ng
wat er of crysitradthyil glatdmame (62.5 g; €132 mol) whd sigledtoi afresily preparkd Solutiah bt doasomyi a&itl on

types - total, daGl I I

types - Lot F@enﬁfé‘stbr kd%%‘i’ggqu gggu%has dBLFiB \n 8L i Bdif¥inytene giycot 200 (PEE Doy
PCT/ GB95/ 02758 9). The reaction mixture was heated to 80°C under vacuum, heid at that temperatuge for The
fol | owi ng Exampiremen the tenipetitute wiicraisay 00T and el regbtidgmixheidraemef tabpesatareand
properties o oTysafel¥ ' L Qn ' .
particul arl ytuluf' Pﬁfsutrt P%t I'ng hes\%g?ig%f‘ﬁa{g&yn ) EW?{"@F%% oﬁ&ﬁ%%ﬁ%mﬂ&%ﬁs of
the i ?yegt i o quﬁhthatl@_alyfeﬂ (maduiqrgameeasamomso&ehwmlmbghf lanmd:}é‘wmfdmﬁmiam
specified. . teria . no- propyl ene gl yco gl yphosat e

N- phosphononﬁeﬂgwc"gf'?&?i"g %24?? e °|°g18fﬂr§8yl am ne salt sul fosat e

N- phosphononet hyl glycine as the trinethyl sul phonium salt ETA

elt hmﬁyl at ed %ﬁst@%gﬁﬁéd@&ni@@aw@éd!?&ca%umem]g(m@auﬁpmmaéﬂ y useddvvi th
osat e . commer Cl a Val, e a accharl ae
gdjygvant conV BRFESRMPPYNds waTE Made 3s déscibed in Symitnesis E*%m'?% tsbg' séfSﬂ’?“l"ﬁ%W@ from

| Cl Conp comrspnding @ikesy! Suesiniclabid idimethyl estesi(madecs descsiberkiol SER)Sort the @ydatdngisi S
Exanpl es SE1 nﬁcEia@ idHMe ; € Frj ,}Cfsa,; t

mat eri al s obtsg‘?'n,e | %r,émf{%ﬁég_%ryt;rsltpﬁm@igg? "r]b g*r”%dr o] uagl(:a gt%rrgﬁ?esﬁsfpﬁmﬂg%

Sol vent s/ di I Gapilative vigidpglengthe P53 rRapia Salveniinenty 80 thh eptl o fhe.raducises o
wer e t he nat eonfivhed oCAamicd! NMR) nTHelpeoducts pithéseEixamplias eéred ncl uded about 30%
reaction sol vent/dil uent. Surface Tension (ST) was neasured on a 0.1%
w w aqueous sol ution by the dr ogiprret hod at

23[err] C, reSEBt s Receny] fycoine A pis(N-mathyolvcamidg) = 1 dyne.cnferr]).
SE9 - Tetradeceny! succinic acid bis(N-methy! glucamide)
SE10 - Hexadeceny! succinic acid bis(N-methyl giucamide)

SE11 - Octadeceny! succinic acid bis(N-methyl glucamide)

SE12 - Dodecenyl succinic acid bis{N-methyl glucamide’

The title compound was made by the method described in Synthesis Example SE7 except that
monopropylene giycol (MPG) (50 g) was used as the soivent/diluent and the temperature of the
reaction mixture was raised directly to 100°C and maintained until methanol evolution ceased
{(about 8 hours). The product was obtained as a waxy sdlid in quantitative yield (including the
MPG reaction soivent/diluent). The identity of the product was confirmed by ¢'3 and H' NMR.

SE13 - Octadecenyi inic acid N-methvi giucamide PEG 200 ester

Octadecenyt succinic acid mono-PEG 200 ester -

PEG 200 (218.7 g; 1.09 mol) was added in a single portion to stimed octadecenyl succinic
anhydride (382.8 g; 1.08 mol). The reaction mixture was heated to 100°C for 2 hours after which
the infra-red spectrum of a sampie of the reaction mixture showed no sign of anhydride (stretch

frequency 1780 cm"). A catalytic amount of’sulphuric acid and methanot (S0 ml) were added to
the reaction mixture, the mixture heated to 110°C and methanol/water mixture distilied out of the
reaction. Fresh methanol was added at a rate to keep the reaction mixture volume constant. The
end point of the reaction was determined from the infra-red and NMR spectra of samples. After
compietion of the esterification reaction, excess methanol was removed by distillation, the
reaction mixture cooled, neutralised and solids removed by filtration as described in SE1. The



Cl oud Point (CP) was measured by ASTM D 2024 - 65: results are in

[err] Cwoosigsdot i ng (W Q) Draves wetting was assessp@r,uﬁggmﬁshe skein
test (ASTM D 2281 - 68); results are in seconds

(s) for mnutes (m - for slow wetters]. Foam hei ght (FH) Ross M| es
f oam height was assessed by ASTM D 1173-53 at 25[err] G

results are in mm - 18 - Synt hesi s Exanpl es SEI

to SE13 SE1 - Dodecenyl succi nic acid bi.s(N-net hyl al ucam de)

-Dodeceny| disesteriritermadiate was nitaingd asediquid in substantibityaintitafiGe geld andkasuséd Was
added to mgﬁﬁwgrpﬁﬁﬁ@ﬁm ¢ anhydride (200 g:0.75 nol) and the reaction
m xture was then heated to reflux and stirred for 1 hour at a reaction m x
t enperature of . about 100[err] Cw th met hanol refluxing. A catalytic

adede : = then added;

met hanol /wafhaﬁwmuﬁdﬁﬁ@@egﬂ@m%&ywﬂ'aa&éa'.& ek.hgaanﬁgg és&sd%ca@@% ded to

mai nt ai n react.i'on m X ca. 500

m et hanSECFIA methytestas (F90 9eP4 molkand theleqckion ‘B‘P““m%&fttm&“ﬂmfs conf i rmed

by the absgamm i n%'?b/oréingﬂﬂhrfdl ﬁi’ﬂvoﬁ@d‘béﬂ&dt@‘ﬁ% &%), Wehthe H' mgﬁ
spectrum of a sanp he reaction m X e ‘excess ano was d| Stl 'l ed

of f, t AEMP %Mwer#’?“‘éﬂ PISRMY! eprc B title SompRYNE Produyct wiR:Qbigined @s a waxy:

neutralis 13
neutralls gg%ﬁ bibstandhy ahitsthagRIY. The identity ¥PurGirddictds confirmed by ¢ 2 ang '
carbonat eMMRd resi dual solids renpved by filtration. The liquid dinethyl
ester product was - obtai- ned in substantially:quantitative yield.
The[err] WM SgefEl ! \ : 2QU b further
purificatlO TOWEx ~protons per—rorecul e and Gerr] NWR

spect rum 3h% iecs mW%'H%WEEMEés eﬂsmmcﬁvmasﬁxwe@mam substituting ghe
Dodeceny| gotfesbdniding aikeryl Sctitiblanfiytifitel forghd stidbcbayl succmNdiiﬁidﬁHc afid the¢ am ne (119g,

03 ol ). ibsPiEH pES AR er b Bay b SR SELF B bl enied ey L acuim
i that | SolkelRRuREERIVE NP AT R SEPEY SiREESROdFS s SRRy GG PENMRUM of a

sanpl e of mhmmlt@&mp&bm@d that no ester groups remained (ester
band 1740 cnferr]) and that significant am de product had been nmade

(ami de band 1618 cnferr] ). Followi ng the reaction by the IR spectrum
showed a §EthuPodecepyl cainciag Nonethyh glueamide PEGEIP ester t he ani de band
st rengt heggtls - Bodédenyl kyecinkatitd avhétyl ploQami®oREG 2o00lster

SE16 - Tetradecenyl succinic acid N-methyl glucamide.PEG 800 _esger
SE17 - Octadecenyl succinic acid_N-methyl glucamide PEG 1000 ester _
SE18 : Tetradecenyl succinic acid N-methyl glucamide methoxy PEG 180 ester

“The title compound was made by the general method of Examplc SE13 but usmg a21 molar
ratio of ASA:PEG to form the intermediate bls[tetradacenyl succmmc acld] PEG 800 ester; about
twice the quantity of methanol (on a molar basns) to form tha mten'nediate bis[tetradecenyl
succinnic acid methyl ester] PEG 800 estar and a 2:1 molar ratio of N-methylglucamine
bis(tetradecenyl succmmc acxd methyl ester] PEG 800 estar The prcduct was obtained as a waxy
solid in substantively quamltatlve yieid, The identity of the product was confimled by C* and H*
NMR.

0. _ L i|
The titie compound was made by the general mettiod of Example SE12 but substituting
dlglucamme for the gulcamtne and hexadecenyl acid dxmetnyl ester for the dodecenyl acid
dimethyl ester used in Example SE12. The product was obtained as a waxy solid in substantively
quantitative yleld. The identity of the product was confirmed by C* and H' NMR.



both Cerr]_a rr] NVR showed a reduction in intensity o h ster
and the NCHY %!ﬁ%ﬁ peaks as the NCH3 am de peak appear edfl’&#@ggé%@gsed
during the reaction. The reaction m X was allowed to cool to anbient
tenperature to give the bis-glucam de preduct as a glassy solid in
guantitative yield. The |dent|ty of the product was confr rmed by C[err]

and H err] Nal bsugeini < lglucanyide N-di(2 @xyl)amide

Property
39.9 - njerr I N >C . IC
Draves Vet ti Ri2-ethythexyhamine (‘329'@82 mol) was %@E@)%de”“yi%%%"“?\ﬁm@d%%ﬁ %lei ght s
0 mn 5 m 0.2 mol) over £ {@Dininutes The reaction mixture was heated toABout 85°C arfdIstirreddibthis

The 1it1e cofiorafte (g Bl 23N oatifeielofiert'ft Nt Afsimbley BRI e 1,
SE1, but spRsliumiof @ sample ofibe mwpm stnweg nalarlygde wascsesantcand Ry arqnaen’m

the dodeceny bngtifibdxgiicachi WRaRs. | THe reaction ik waa uSSdlwithBitSureP pithicsioner e al |
gl assy solid obtained in quantitative yield. The identity of the

products was confirnmed by C[err] and H err] NVR. The products of these
Exanpl es wer 8odecenylsucti sthvt egleddi s(N- net hyl gl ucam de)

SE3 - De ' |
succi ni CCSQIVB' gyg{@r@?ﬂ&‘b ﬁcamwkegéw %g)(ggﬁﬁﬁ gﬁgCI ni Ceg.glné
bi s(N- et hy| sugcinagAciHd sster methyhestaiub using lgee'aqeﬁw*saEqWM( N- et hyl

gl ucam del N-(z-é(l@n%ﬁﬁl)'hﬁmmm the previous stage instead of the octadecenyl succinnic acid PEG 200
PCT/ GB95/ 02785

SE7 - Dodeceﬁﬂe gﬁfﬂé’? ﬁﬁ:s JE? glebcow%ﬁgf Ptabrﬁjr ?nlicgma n sub%ntw?%%ahafﬂ\&eam ne

(62.5 g; 0. 33ief] Dneictid@e thelcompount 8@k bonfiphetsy i ina @' %mmpeétradodecenyr
acid di rethyl ester (50 g; 0.16 nol) (nmade as described in SE1) in

pol yet hyl ene gl ycol 200 (PEG 200) (50 g) The reaction m xture was
heat ed t o 80[Duvdeds gl pihéxylamnideat ure f or 1 hour,

then the t ‘ Id at
thgtn teﬁpe?gfﬁre"g%%ﬁ?m&ﬁﬁﬂaﬁasl&%ﬁ &ﬁ%éé&gﬁ%ﬁ% boutgcehﬁourg)
The product vauecienie agiciiumethylaiucapidp REG 209 ester from the metby! @3leT Rrecufsog byt using

(i ncludi ng t hipaEimpyEsRMic Rl 1--ateyiiexyiaiide methiji@stet fram the Gredoul shibinstead ofthed

the — identi (. iQlenl SicBhRs'ksd PES 208 Esth' héefiy SAERBLIH SE13. The title compound was

obtained as a waxy solid in substantively quantitative yield. The structure of the compound was
confirmed by H' and C'> NMR spectra.




SE8 - SE11 Decenyl to Octadecenyl succinic acid bis(N-nethyl glucam de)
The tit unds were nmade as described in Synthesis 7, but
substi tbﬁl’% correspondi ng al kenyl succinic acid m@zﬁst er
(made as described in SE2) for the dodecenyl succinic acid di met hyl
ester used in SE7. The products was obtained as waxy solids in
quantitative yield (including-the PEGreaction solvent/diluent) and the
identity of the products was confi.ryged by Clerr] and Herr] NVR The
products of these Exanpl es were: . SE8 - ‘Decenyl succinic acid

bi s( N- net hythe propesties af@joducts Made in thecyntheslcaples arcummarisediodt inTatiéw net hy|
gl ucam de) SEI 0 - Hexadecenyl . succinic acid. bis(Nnethyl glucam de)
SEl'l - Cct agecenyl succi ni ¢ acid bi s(N- net hyl gI ucani del SE12 -
Dodecenyl succinic acid bi s(N-nethyl Jebledni de) The title conpound was
made by the nethod described in Synt hesi s Exarrpl e 'SE7 except that

nmonopr opyl ene gl ycol ey O &6 [ —q>. LE () rept / di l uent and t he
tenperature of the INGACK L@ -1 T ¢ V@ r'”f‘ e ee4|y to 100[err] C and
mai ntai ned until met| dard M ! "'Jﬁ' hours). The product

was obtained as a waxySEbl| d I8 |quxB8t [t a®Bvd vERI d (8hcluding .the MPG
reaction solvent/dil lesgl .| The ildentitly of tfhe pr¢dus® yas confirned by
Clerr] and Herr] NVRgga | 3g4] ->g8Ctaofegcl)yl1apugChig c|aci d N-met hyl

gl ucam de PEG 200 es ts AT ST T Ga ._i'ds-a. 10- PEG 200 ester

PEG 200 (218.7 g; 1. ‘Q_ﬁf*\' ettt h bbbt =t 1O Stirred

oct adecenyl succi ni c|_SE&nhy#8&fe 79837 3808 11 & 1n( I8 The reaction nixture
was heated to 100[ er'{] §E6 of 258mdiambieaf|t x300wWHi ch3 ‘| tie | nfra-red spect rum
of a sanple of the T $a§EY O M. XL{UT spgST]OV¢d@. 110 187 9. O8g aphydri de (stretch
frequency 1790 cnfer At Id AT 0T 5s UNPMEE T ¢ aci d.and net hanol
(50 M) were added t ¢ éEB ) &‘:%gd ,1' .'_ 1) re heated to

110[ err] C and net hant )J_EEEH Yo | N = PLiledOf i o Lhe reaction.
Fresh nethanol was adid8&1%} . a raft %80 k%heﬂe 1ct‘P-‘bn m xture vol unme
constant. The - endsgp ht of }ahmiengdas3000t] Wwa® ‘det 8 mined from t he
infrared and NVR spe¢ 'géﬁp =S . cqnpl etfon of the
esterification reacti SE14 ToROyEdPydistillation, the
reacti on m xture coollel— . fbyfiltration as
described in SE1. Th¢ SE1® SN R

PCT/ GB95/ 02785 . ' : - 16-
di -ester internedi ate was obtal ned as a I|qU|d in substantlally
guantitative yield and was used




wi t hout f%& %pri fication. COct adecenyl succi nni ¢ pegichoblogmss hy|
gl ucam de 3 ester N- et hyl glucam ne (67 g; 0.344 nol).was added

in a single aliquot to octadecenyl succinic acid PEG 200 net hyl ester
(200 g; 0.334 nol) and the reaction m xture heated to 100[ err] C under
vacuum until no nore nethanol was evotvwed (about 4 hours), when the Herr]
NVR spectrum of a sa o e showed the absence of mnet hyI ester. The title

conpound product = s amples AR1 1AR2 Agrochemical foimilatio: orisa| | y
quantitatiy t&bﬁitesﬂ'rhahodientlty of the product was conf| r med by CJerr] and
Herr] %ntrol SE14 - SE18 Various al kenyl succinic N nethyl

gl ucam de esters The title conpounds were nmade as described in

Synt hesi s ExasassessEEyIentratingFunpean eedReesedreh Council (EWRG satiogsli ng al keny|

succi ni ¢ ankiyedd i1&end dhtrdi AR OF 1064 R, atSU 8 014RhG 200YY Hidr YBariiaR:, t N
correspondi ng PEG for the PEG 200 used in used in .SE13. The product s was

obt ai ned as waxy solids in quantitative yiel d and the identity of the
product s walshibitiorf Diameter 89 %I err] and Herr] NWR The products of these

Exanpl es Wet'i\@ test is carried ﬁﬁ%infec@ggag&ne dh &Hﬁﬁin %uiﬁﬁl'e%_r&htﬁﬁ&?é{rh with 91%

PEG 600 es er sucm n| acl Iuca PEG
2000 ester fungus, ajeg 6“3 fungys PYEE, ace ff themediugy, A gmall fler Pﬁﬂef gmwama@quEG
600 ester with th&issiformulatia idplacey/dn theisueiate of titecdisd, the afet bfthe gdrtaeaﬂntﬂe PEG 1000

est er mbdifm xg@%&%% b aﬁ@ﬁ% megs.ﬁgd dhd %efgga.g%ﬂné%%wfe BEliy PEG

180 ester acen succl nn al ucam ne]
PEG 800 est wjlues, used nfebﬁw ca!%&'?ﬁwrﬁ!le the Sream values pf fphréeejmﬂwhmﬁ!eof

Exanpl edSElﬁlthbuétteuﬂieﬁ&u& Reslitart quioted as thélﬁﬁ!}eﬁc@ﬁer&‘ﬁﬁgg Ebané  fops test he

i nt er nedi at C

twice the qﬁ’gﬁ‘fé{o gﬁ% e%q’(ﬁ(irﬁano'i’r J{an;ht@ﬂ% f“%?e"% agpl'??a g5 %?atlmg‘quca%gﬁ?aé? medi at e
bi s[ t et r adetNAR)without an adjevantrinechigher te percenjagedismare emﬂeme@smeam) ame a 2:1
nol ar rat i Otegf folthuldioht/dr@ bptHiedTathair the normaPhgpliéatibd Agecenyl succinnic acid

met hyl ester] PEG 800 ester. The product was obtained as a waxy solid
in substantively quantitative yield. The identity of the product was
confirnmed bfurgabGromthBiamepr(FEP %) NVR. SE20 - Hexadecenyl succinic

?rg 't ﬁogl 3 f ( Eerﬂlxe&a 14Catied But by mamna b@a bithGiné“dﬂiiﬂ)iﬁélﬂﬂih Viﬁﬁngaa&%mmb@aaﬁ ner al

and hexadec Bﬁg‘ﬁg adisg '"gﬁcﬁg ML *“"3 8 ?“"FE%"H’I‘E" E‘Sﬁg'ﬂ a‘é‘(‘:ﬁlaim"g@% he Jf}e‘a SResh, m "
ester used pfth&foampleion3rheasured by theadradbat necomebintecied witmthe fungasc yTheddrget thm
iggff 3% ijv e h“feczegrarreﬂgﬁ@u Ve b ?Jnﬂuuatme;\bsi@m rbiu‘ﬁs @ tadkd dATAH réplicatiers
PCT/ GB95/ Ozygé;l funs. The area infe cted] is expressed as an equxvaient dxameter and the resuits are quoted

as an efficacy ratio (%) which is = 100 x (the diameter when no fungicide used - the diameter

when the formulation contains fungicide)/(the diameter when no fungicide used).

1 - Herbici iati ntaining Gl
Herbicide formulations F1 to FB8 based on glyphosate isopropylamine sait were made up by
dissolving the glyphosate salt at 380 g.”' and adjuvant (in'§ome cases including a solvent or
cosolvent) at 180 g.l" in water. A controf formulation CFf-was made up using ETA as the

adjuvant (to give a typical current formulation for glyphosate herbicide). The formuiations were
used in a test spraying programme in which the formulationt was sprayed onto test plots at a rate

of 4 Lha™! of formulation in a spray volume of 250 1.ha using 4 replications. The formuiations
used and the weed control results obtained are summarised in Tabie 2 below.



- 17- SE21 - Dodecenyl succinic acid N nethylglucam de

N-di ( 2- yl )am de Dodecenyl succinic acid N ethyl Jﬁ@!{g}o _
Di (2-etﬁ;il)lr§ﬁ}el§<§;fs) amne (48.2 g; 0.2 nol) was added to dogg%% gﬁéci ni c

anhydride (53.2 g; 0.2 nol) over 2 to 3 minutes, the reaction m xture was
heated to about 85[err]C and stirred at this tenperature for about 2 hours
before being left to stir overni ght 2gt. anbi ent tenperature. The IR
spectrum of a sanple of the reaction m x showed no-anhydride was present
and had strong am de and car boxyl i table ¢ peaks The reaction mx was used
wi t hout further purification. Dodecenvi succi-nic acid
N- (2- et hyl hexyl ) anmrdan|nendiuvanest{ercosdiént | L&y CAtFICEWBCY@p Prepared as
descri bed i n Exanp| 803E13- f or.. ngki'ng octaecenyl(days)ucm nnic acid PEG 200
ester nethyl ester but,nmn&.-ln"ﬁ‘a%g =X
N- ( 2- et hyl hexyl ) an-ge—torm-HHo—Hirevi-ods st
succi nnic aci d PEG &4 dr18fded -inls 5
as a liquid in subpfant iSE y| Badnt i-t afi The ssttucture of the
conpound was confi [ red kne Hleroo]| mpd \ =) Dodecenyl
succinic acid N ne[yTO DT TR R &:c ?" 374! e conpound was
prepared as descri petf-f= frei e 0% HA Gl %u yl  succinnic
acid N-met hyl gl ucapi8e I < MEG 4, 80!t BE rrgt {StRk el precursor, but
usi ng dodecenyl $ F&dji _. Nwéter dt Byl haby| 5afi el reet iyl ester fromthe
previ ous stage insye&sd ®E 3 Neigo | octadecenyh qugcl nfnc g':-%d PEG 200 ester

D L

net hyl ester used: E7JESE1 (480 [ L 1.6 JONTPQURU IWEST 75 fned as a waxy
solid in substanti vety—etantt et DA AI - rammmn a s o

' '-'e.adﬂzf he oct adecenyl
: &mpound was obt ai ned

- -e—of the conpound ‘
was confirmed by Herr] and Clerr] NwR spect ra. WO 96/ 16930
PCT/ GB95 AE2 - Herbicide formulations containing Sulfosa e - 18 -

-(I)_B,? PF}O'FI)':‘H? écu% fomuailggl%\tx? Fmagecl on &Iypﬁosa}/e as the tnmethylsu%or%ﬁm%gl?wgrg nrrTS%L | sed
Tabl e 1 yp by dissolving the sulfosate at 36lfg( ﬁmﬁdjuvant (in Sohe ¢ cases 16E'ﬁndmg a solvent or W g

FH (mm) No (mN.nferr]) éerr] (s) 0 nmin
5mi n cosolvent) at 180 g. ™" in water. Acontrol formulglgn GF2 wagmade up using AL 2842 asthe 99 81
SE2

_ adjuvant (to give a typical current formutation for sulphosat%:ﬁe_micude). The formulations were
used in a test spraying programme in which the formulation was sprayed onto test plots at a rate
of 3L.ha™ of formutation in a spray vol_dmé-'bf 250 L.ha™ using 4 replications. The formulations
used and the weed control résuits obtained are summiarised in Table 3 below.

Form| Adjuvant Cosolvent | Weed Control (EWDC)
No : at (days)
material {(g.Iy{ materiai || 3 | 7 | 14 | 28
CF2jAL2042|360) - | -1 417 |8 ]9
F8 | SE2 |360). - | 4.1 65|8 |9
Fo| sE3 |180| MPG |180| 4 |6 |7 | 9
F10] SE2 |180] MPG |180| 4 | 65| 85| 8
Fi1|] SE1 |{180] ™MPG |180) 4 |8 |8 | 9
F12| SE2°| 180 | water | 180 4 | 7 | .8 | 9
F13] sE3 |30| - | | 4. ]65]|8.]09
Fi4| SE1 J360| - | | 4]|865|8 |9

Exampie AE3 - Antifungal formulations _

Various antifungal formuiations were made u'p and tested in vitro by the methods described

above. The antifungal materials used were conventionat commercially available materials: The
~ effectiveness of the surfactants of this invention as adjuvants was assessed by making up



SE3 36. 98 108 121 112 PCT/GBO5/02785
vgo%lltm
37. anq;
98

SE4 I ent 237 36 33

SE5* 40. 6 >300 44 39

SE6 55. 1. anbi ent >300 13 11

SE7 >98 106 - 207 96 SE8
35.6 >08 ) >300 . 120 95 . SE9

>08 apptppriate formylations,desting them and comparing them with formyatjens not using the >08
>300 50  4dujuvants. The formutations and resuits - dulnmarised in Table 2 B8Ibw R which the adjuvan@0
gEl 4 6 are yggtified by their Synmes‘g%éu%pte (% num&gs. >98 SE19
>08 126 WD 96/ 16930

PCT/ GB95/ 02785 Table 4 - 19 -
Applications Exanples AE1 to AE3 Agrochem cal tornulation Applications
Application test nethads Weed control assessed by _geperatjng

Eur opean Weed Res dggmynerciatfargiulation) alixiat | hgsRevralwhprCabenYnp cofikrol | and 9
= 100% control , atjaclive éonstitderand 28 Umnedorl § enpridbeat Candendazim iPropitohdzblepn
Di aneter (ID % t bencentettion:s car 1| i2e6lg.0Utc D¥od §if'esd | b A'RRS [ 250
containing a suit ' i t SI&E TS e .atin:
fungus covers the gh | S fift ids@Pel E? {ota

i mpr egnat ed W t h=-he—t-est—iot-ftHratoR—St+phaced—of—tne—Stface—ot—tiie

di sc, the area of IN surface of tthe 93%pdi im0t bec 8] ftoaldk fm'\gus
i's measured and tr[e equi val ent di dneter is the [TestRasgits| D val ues, uged in
subsequent cal cul ajadjovant eonen. (e MEaniyedues o @gur | r epEiwat | ORDG (%he

|arger the 1D NERRITCT TCTe) T Tag FESYITS G & fITOTAG 5| TG JTTO | cal

L7 \oay A CCOol IUI_I I AL 1§y UITT SCUY Ul UTIC T 1 L9 B A3
antifungal materi E'e‘jppl i ed_at9083 4 nofl&) appl i’ atidn % 5 LINAERY _wif hout
an adjuvant - the higher the pdtcdnt atfe? t he nt8Z ef tectihBe i & t AdS

adj uvant). The test formyl ate.pngd arg.mpplii ediss hal f gstee nor ngatr.3
application rate. [ggsFUNOYr GG gAVINT LEgTEL QT (do@- 7. 200 tﬁ%*sfag_g canri ed
out by meking up aj growt h "';&m;r‘u: 4$ng & fﬁ,ﬁ .b.dcgdz rrer QJLLB&H Cus I
placing a disc infected w tjh.t A i fuggus dhtolth ;gedu-m a—pat ri
di sh. The effectiveness df th& flor nTA&ti dn ﬂ@-ﬁea;%gr 4Dy fhe?®fea tlhat
becones i nfected MsEh t he flungoies {Therd.argdr t¥ep  iinf ecsteed qred2fhe ljess
effective is the fprnul ati o*h 09| apg 7T equl Ty g7 € basg;bloﬁ TOg§2

ey el |

replications of pll runs.

el AR Y 0 A EXPTTS a3agoegurdal ent
di ameter and the rpsults arle bt % nﬁffé\age rag?g da ,Zg.'il chils -

100 x (the dianete en nol_fuB8Bci de™8ed |- (#83 di dne; 390 773

SUPace of the

-

0.1 85.1 108.0 62.0 79.5
0.2 92.3 118.9 68.2 81.8
£6 0.05 74.5 80.3 35.2 §9.3
0.1 80.8 88.3 42.0 715
0.2 93.6 102.3 50.6 72.7
Application: mples AE4 Pigment Di ion

Dispersions of pigment grade TiO, in water were made up based on the following formuiation:

Material wt. ()
TiO, pigment 65
Surfactant 1
n-hexanol - anti-foam 0.8

water to 100



i

when the fornul ation contains fungicide)/(the diameter when no fungicide
used). Exanpl e AE1 - Herbicide fornul ati ons containing @ yphosate
Her biwode1éoas mul ati ons F1 to F8 based on gl yphosate i PEFCRIFOUES ne salt
were made up by’ di ssolving the glyphosate salt at 360 g[err] and

adj uvant (in sonme cases including a solvent or cosolvent) at 180 g[err]
in water. A control formulation CF1 was made up using ETA as the adj uvant
(to give a typical current. fornul atd2on for glyphosate herbicide). The
formul ati ons were used in _a test spraying programe in which the

f or mul affPePUrREIANtSS weighed A 8 35Q BLglass battie. '%ﬁca!i’“?@gém"“'@f demiergfise®rr] of

f or mul aWarnwagaddes faliwed\bg khemehennoP &rd the iix{ufe wds misédy@nty to®pag w&t i ons. The
for MUl Y Ot intd 6idH) S R BiplO5Ha LB 8 o) s R By hefigiment T | sed T
PCT/ GB9Fhedizgssion was agitated using a Red Devil laboratory shaker for 1/2 hour. The viscosity of the2(Q -

Table 2 dnspersmn was measured using a BAOBKfRId LVTACAHEEHat 6 rpm (0.1 Hz) CPRENI¥RSIy of

- }/\ggss)co rhe rP spet(smn am] the surfactants used are Fegg%e}dlué]'ab#gs W"@f’r] ) mat eri al

(g I [err]) 3 7 14  Zubles CF1  ETA 180
79 Run No. | Suractant | Viscdsity | SE2 - 180 -

3 5. 5 7 9 (SE No) | (niPa. s) 'SE3 90 MPG

ﬁ/lgG 90 4 6 781 Y1 i 12 I o SE2F4 ggl

90 MPG od | 43l 1B 175 o ' F5

SE? 90 . ' ter 80 i 12 RB.5 5 7 9

6 SE3 180 4 | -8 . w . |. 3 6 7 9 |

F7 SE1 180 .~ - ’ : 1 : 7.5 9

Exanpl e AE2 - Her BPRHEEE =S 22+ ’ b ‘i) S Her bi ci de

f or nul at Testfornkgations mezemm mn-agleywlemwmud mteemdelums WM&;I phoni um sal t
wer e nade up by -dissol VMQg,,g,he sulfosate 3.;39. g.1[err] and adjuvant
(in some cases including ﬁ@g‘ cosol vept) at 180 g.l[err] in
water.. A control fornula on was made up us&gg AL 2042 as the

adj uvant (to give a typl prtical W‘%‘ﬁf formul ati on*Tor sul phosate her bi ci de) .
The formul ations were  EB8®A in-a test sprayi ngdfrogranmme in which the
formul ati on was sprayed ediboxyhftiyi geligiése at a rat.e of 3 I.haferr] of
formulation in a spray. VW%mg;t 250 |I. ha[err] p8ing 4 replications. The
forrrul ations

Sodium Carbonate o - 49
Sodium m_-polyphosph'at_e ‘ . 409
PEG200 394
Product of SE1 a 10.0

The formutations were tested by use'in a Tengotometer washmg maehme {made by the United

' States Testmg COrnpany) wﬂh water of standard hatdness 50 or 300 ppm at 40 or 60‘0 and using
3 g.l oré g.l of formulation (a total of eight runs). Each wash use_d_ four standatd test soiled
cloths viz: EMPA cotton 101, EMPA'polycotton 104, Krefeld cotton 10C, Krefeid polycotton 20C.

The reflectance of the cloths was measured before and affer washing and the percentage
increase in reflectance is reported as the test resuit. The resuits are set out in Table 6 below.



used and thgodRse CONtrol results obtained are sumarised igtrigayspzasbel ow

Table 3 Form Adj uvant Cosol vent

Weed Control (EWDC) No ... . . ...

at (days) material (g.1[err]) material

(g.1[err]) 3 7 14 28 .23 - o CF2 AL2042 360

- 4 7 8 9 Lo - F8 SE2

360 - 4 618 8 9 F9

SE3 180 MPG 180 Tableg 4 © 7 9

F10 SE2 180 MPG 180 4 6.5 8.5 9

F11 SE1 180 VPG 180 4 6 8 9

F12 SE2 R®( Hard. Te'mpvmatcmnf“ 18@crease in Reflectdnce off washitly (%) 9

Eii ggi '3&0 (ppm) | O | @) [EMPA 01 | EMPA 104 [Krefeld 10C]Krefeld 20C o AE3
0. [¢] AT

- Antifungal f .j%“u']' BH-6+4 40 o645 azr?tszctf', .ga‘-lgi-f-ex-mgzam SV =) rade up

and tested in Vitx bg_o'r e 8%t hodd desc¥i bed]  478apbgve38-The |ant? 8 undal

mat eri al s used (wér e 8%hvent4onal @onherdizal |y a648i | gbl as.mat ¢ri §0.5. The

effectiveness df 4 he surfacgpants eof {hizg g nventgg@n 3s afl] Uvant § yas

assessed by makizg[URggg 800 Yo/ JO9B0 a7 49.4 444 | 479

PCl / GB95102785 1

appropriate f ormE]_aPLLﬁgjci 189+t ; ng3T hem4%dd ¢ m"ﬁﬁu’l t B8M wilt h8¥ or m)l ati ons

not using the | ddjlusthts. Phe|f of nul at48dns hndSResul t 47.4r e {susm@ri ded in

Tabl e 4 bel ow ijnawhi cbot he eodj] Uvapts| aree | eyt | §d Ry 7t hel rgSynifesi s

Exanpl e (SE) nunbers. Tabtil e 4

comercial formul ation Calixin Rovr al Car ben VL Tilt

active constituent: Tri medor f | pridone Car bendazi m

Pr opi conazol e concentration: 250g. 1 [err]EC 500g.1[err]SC

500g.1[err] SC 250g.1[err] EC f ungus Fusar num

Bobyti s Sept ona Sept of | a Sanbuci num

C nerea Apfl col a Apucof a NAR 0.3%

0.1% 0.1% 0.1%

Test Results adj uvant concn. (% | D( %9 | D( %9 FDGE %

FDG (% Contr ol 0 68.1 71.8 20. 4

38.9



SE1 | 0.05 70. 2 97.1  41.6 70.5

0.1  wo3d&16d30 - 106.2 57.9 . 73.8 PCT/GB95/02785 0.2
92. 3 115.5 65,9 77 3 SE2 0. 05 68.1 -

80. 8 204 [THIGSHEET HAS BEEN —01 745
AR B ] WO —
78.0  41.6 72.7 - - fgllgﬂ"lﬂl"ﬁgﬁtﬂlll

94. 4 Claifps 9 76. 2 :

- 103.4  64.8 78. 4 SE5 0.05 76. 6 89.3
50.0 77. ' . 0.1 85.1 109.0 '
62.0 76‘.%’“”“"‘1 ofthe formula () 0.2 923 118. 9
68. 2 81.8 = (R'H).C.OGNR'R .M 0.05 .- - 74.5 80. 3
35.2 69. 3 2 5 0.1 --80.8 89.3
42.0 71.5 (R™H).C.COR _ 0.2 ... 93.6 .  102.3 50. 6
72.7 where - - _ Appl i cations Exanples AE4 Pignent Di spersion
Di [ f pi. : de TiCR | t d b d th
Fol Lo ng. { oMLPLEI B T e Sygging apk ol s Gy 16 .5 akervt orakyl g e gfer s '7; cp
pi gnent hydrogen; 65 - . Surfactant o - 1
n- hexanol - ant is- foam . 0.5 wat. er B to 100
VO 96/ 16930 R |s_apolyhydro;<y hydmc_arbyl radical; . o -

PCT/ GB95/ 0278 s hyarogen, C, to C.,, hydrogarbyl, or R* is independently as defined abave far 2R The
surfactant was \'/'\e'/eiygh%eél'i hoa 3@5_6 nﬁameﬂ ?i’rs's n%xgtetpf%'en_tghag Eéﬂecﬁ_ ?;teeo arount of

deni neral i sed®® isa'gmper-NRiB‘- M%wlnﬁmmndvpeﬁdbmymshmuabovam t he m xt ule
was m xed gentgy to bring the g surfactant into solution. 3 mm gl ass
beads (about B0%A IR LRt MeBived by the pi gment . The di spersion
was agi t at edAQS iigdh dkyleaél okigasdebiddeabor at ory shaker for 1/2 hour. The '

vi scosity of th?s“ozgiaigersi on was neasured using a Brookfield LVT
visconeter al 6 rme .1"Hz). The viscosity of t he di spersion and the
surfactants Rgedsls/umgerem1ttedz.jhydiﬁebbyko5 bel ow.

Tabl e 5 6 . Run No  Surfactant Viscosity
(SE No)  (nPamdya group: |
R'H).c.cONRR?
|
(R%H).C.CO-

where R'. Rz. R3 and R* are independently as defined above; or
RS isa group: NR'R® where:
R’ is hydrogen or C, 10 C,,, hydrocarbyk: and R is C, to C,, hydrocarbyt; or
NR'R%isa pyrrolidino-; piperidino-, morpholino-, piperazino,
ora N-(C, to Cs alkyl) piperazino- group; or
-NRR® is a group of the formula -NH.(AO),.R® where AO and n are
_ as defined above and R9 isaCyt0Coyp hydrocarbyl group; or
-NRR® is a group of the formula -NH.(AQ) CH,CH,OR'®
where AQ is as defined above; p is from 0 to 200; and
R1° isaC, to C,, hydrocarbyl; or

Rw is a group:

R'H).c.coNRR?
- |
(R®*H).C.CO.
where R‘, R-z. R® and R® are independently as defined above.

This Sheet Has Been Replaced

i
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wo %116930 15 . 2

1
3
Appl i cations Exanpl es AE5 Donestic Detergency - Laund+y——|:|—qm—d§_”’T’st

;glr lmcj)ll\gf ions of a heavy duty non- aque-o;l: .:vg?g?ir)él l'i qui chmm “mm“m“ml

by w sodiumdisilicate

opti cal brizht asempound as claimed in dlairB 1 having the formuia (la): EDTA

0.2 R’ H)Cco NRRr? car boxy (g;t hyl cellul ose 1.0 _

Ti 2 pi gnent 0.2 Sodi um
Car bonat e (RH). cco‘hRgR Sodi um

tri- poI yphosphat e » 40.9 PEG 200

39. 4 whereR R R° and R* are ingspendently agdefigeq in claim 1. 10. 0

The fornul ati ons were tested by use in a Tergotoneter washi ng machi ne (nade
by the Unit®zd Acamﬁuadescﬁmsdhmngonwhemmmier of standard hardness
50 or 300 ppmat 40 o 1 INRPr&Nd Uusi ng 3g.l[err] or 6.gl[err] of
formulation (a total of runs). Each wash used four standard test

soi | ed cl ot hs VI 2 Ei\/Eé 101, EMPA polycotton 104, Krefeld
cotton 10C, Krefeld on The refl ectance of the cloths was
measur ed bef or ewkamRl Raf*ReR vﬁasﬁ?rfgafﬂrﬂiafer’?éds@}eém@@é increase in
reflectance is reported as the test result. The results are set out in

Table 6 bel pw. A comdeQl 864diM88 M claim 1 having the formuia (ic):

PCT/ GB95/ 02785 23 -
Table 6 W H‘_%cg NR;?enp &o?nc [err] I ncrease in
Ref | ect ance on washin ([err]C) (g.l[err] )
EMPA 101 EMPA 104 Kr e&(ezT{?chHé’ “'?Qr’e?g%d"'%pc 1 300 40
3 24.5 - 45 % 2 40.8 2 50 40
3 34 ,47.8, (R'H)y 89%‘"‘ 47.6 3 300 40
6 32. Rhere R8> BIR°R*, AGand n are as definggiin glaim 1. 4 50 40
6 34.8 48. 1 37 51 2 5 300 60
3 43. 7 49. 4 6 50 60
3 546. & compoung ag claimed gmctqm 1 having the ggmu!a (id): 7 300 60
6 48. 7 #dnpc.coNrRYL (d)51. 9 8 50 60
6 48. 8 49. 11} 46. 7 52. 7
(R°H).C.CO.NH.(A0), R’

where R’. Rz. Ra, R‘, AO, n and Fl9 are as defined in claim 1.

6 A compound as claimed in claim 1 having the formuia (le):
(R'H).C.CONR’R* (ie)

(RPH).C.CO.NH.(AO), .CH,CH,.NH.CO.C.(HR?)

R'H).c.cONRR
where R', R%, R®, R*, AO and p are as defined in ctaim 1.

7 A compound as claimed in claim 1 having the formula {If):
(R'H).C.CO.NRR® )

!
(R2H) C.CONR'R®

where R .R R R R andR are as defined in cla|m1

8 A compound as claimed in any one of claims 1 to 7 wherein one of R and R? in the

succinic acid moiety is a Cg to C, g straight chain alkenyl group and the other is hydrogen.



-24- dains . 1 A conpound of the formula (1): [err] where one

of Rerwiosgnges®err] in the i1l m jlety is C6 tpcNeRosakigsny| or
al kyl and the other is mnmmm“ml m“lerr] i s a pol yhydr oxy
hydr ocar byl radi cal : ‘R éerrf  ts mydrogen, ClL to C22 hydrocarbyl, or
- Rerr] is independently as defined above for R err] Rlerr] is a

gr oup: -NR[err]R[err] wher e R[err] 2Rd Rl err]. are i ndependently as defined

above; RL ! s a group: -O (AQn.Rerr],-where: - AOis an
al kyl ene oxﬂ%l&‘“?pé’? aimed in aHV °“°i§°'!""rsd to §vhergigR™ is of the fframla] i s hydr ogen

C1 C22¢ wh
CI%{ err] t C)R[ err F‘g E ESi er,r‘]wI 'égﬁ&ér'nyd'E&&ﬁré{3$§Wg§ﬁWf§'%%°o*§M h’@&"above; o(rar ©
Rlerr] is a group: -NR[err]Rerr] where: " Rlerr] is hydrogen or
C1 C22, h
N or 1 o ¥ petit b it faff bde ds ik {18 3 SRl iFER] B aBio Gy 181 o,
or a N-(Cl to,,Grael tﬁ'}d Yo DL 113827yl Bibstitdie® dRyl gfdup; AO is an ethylene OideFédidudl €] 1S

a group of theforrmla- (AONn.Rerr] ere AC a n are
n and p are each mdependently from 3t0 50; R", R", R and R™ are each independently a

C, to Cg aikyl group; and R® is a C, to C,, alkyl group .

11 A compound as claimed in any one of clarms 1 to 10 wherem there are plural groups R'/R?

and/or NR R and the respective groups R IR and NR R are the same.

12 Amethod of making a compound as claimed in any one of claims 1 to 11 which comprises
reacting an ester of a corresponding substituted sucoinic acid with an alcohot of the formuta

R"OH where R isaCyt0C, alkyl group. with an amine of the formula H. NR R where
R and R are as defined in claim 1, in a molar ratio correspondmg to the number of

-NR°R* amide functions in the final product ‘and removmg the a_loghol RoH generated by
distillation. ' '

13 An agrochemical formulation which includes at least one agrochemically active component
and a compound as claimed in any one of claims 1 to 11 as a surfactant and/or adjuvant.

14  An agrochemical formulation as claimed in claim 13 including one or more herbicides such
as giyphosate and sulfosate, fungioides such as Iprodione, Car_be'ndazym and
Propionazole, insecticides, acariéides and/or plant g'row'ni regulators'as'agrochemically
active component(s). ' .

15  An agrochemical formulation as claimed in either claim 13 or claim 14 further including one
or more oils; solvents and/or diluents; and other anionic, caiionio. or non-ionic surfactants.

16  Adispersion of a pigment in a liquid carrier including as a dispersant a compound of the
formula (1) as defined in any one of claims 1 to 12

17  Adispersion as claimed in claim 16 wherein the pigmenr is titanium dioxide and the liquid
© carrier is water.

18  Adispersion as claimed in either claim 16 or claim 1? wherein the compound of the forrmuia
() is used in an amount of 0.2 to 10% by weight of the pigment.
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where AO is as defined above; p*i sc rLomm

Rlerr] a C1 to C22 hydrocarbyl; or R is a group:
[err] where. Bferr], Rerr], Rerr] and Rerr] are
I ndependently as defined above. WO 96/ 16930

PCT/ GB95/ 02785 - 25- 2 A conpound as
clalrredln Ia| I . err],
Rerr], 1% Ana t&?lﬁhi'ﬂ atuﬂgeé;%&e% ?ﬂj @s c‘a"Leedtrzle%?ynoé'a °f ‘H““@(F}glgﬁ% {E[ 3
corrpound as cI ai rred inclaiml haV| ng the forrrul a (Ib): [err]

Wlhe_r e T[ er rdo F ﬁfnﬁdsuc Htﬁ(gfn} whibl ﬁé!ﬁdeg aﬁ@hsﬂ?@w:ngﬁtﬁlai is adi@ﬁamfadﬁsﬁfad( : n)
claim 1. C aimed in claim aving the fornula (lc
[err] °'W§a?£g)%1% Efasc}aﬂs NR{err]R{err], AO and n are as defined in
claim1. A conmpound as clainmed in claim1 having the fornula (I1d):

21 A domestic detergent in the form of a non-aqueous heavy duty laundry liquid which
includes at least one compounds as claimed in any one of claims 1 to 12 as surfactants.

22 A domestic detergent as claimed in either ctaim 20 or 21 which further includes one or
more of other, non-ionic, anionic and/or cationic surfactants; builders; corrosion inhibitors;
anti-redeposition aids such as carboxy methyi cellulose; optical brighteners; perfumes; one
or more lipase, protease, celiulase and/or amylase enzymes; bleaches optionally with one
or more bieach activators and/or stabilisers: soaps; foam control agents; and fabric
conditioners '



[err] where Rlerr], Rerr], Rerr], Rerr], AQ n and Rerr] are as
gefined in claim1l. . 6 A conpound as cl ai ned m.1_having the
formula (le): [err] wher e R[err] Rl erril REMLABEM ﬁ&rﬁ O and
p are as defined in claiml. 7 corrpound asyf cl ai rred |n c

having the formula (If): [err] where R er] bﬂtﬂﬁ....ummr]
Rlerr], Rerr] arf~R err} are as defined2i-n cl ai mts jund as
clai med in any one of clains 1 to 7 wherein one of Rlerr] and Rerr inthe

succi ni ¢ aci d’ noR%et yis herage L, tto cgjﬂ/dwctmwgdsﬁmoﬁhﬂy 0, Bldse ik}, @pevidlly 8peb ¢he

Ic:))tC_Fll_/e EBBIQZ / ngrsggen atkyl sucx\gs %@(r@a gtﬁa propyl or butyl; or 26 - 9

A conpound as clgf maslalgfbuﬁ;ny one of clains 1 to 8 wherein Rlerr] is of the
f or mul a: Z(RQWL}QR@HZO_I and R[err] is hydrogen, or a nethyl,
et hyl, propyl or butyI A conpound as clainmed in any one of

cIaim;ltoQWnerelng[z élsaC1toC20aIkyI C7to Cl2
aral kyl or C2 to C20 (ﬁ) P substituted al kyl group; AOis an ethylene

oxi de residue; whereR' R rﬂamm) g ipdepgodently\aqesinetcatblier of rom 3 to 50; Rlerr]

, Rlerr],Rerr] ﬁgd grcul: Bk% sea%h i ndependently a
R7 is hydrogen, C, to C,, hydrocarbyt, particularly C, to C,, alkyl, especially C,
to Cg alkyl such as methyl, ethyl, propyl or butyl;
Ra is C4 to C,, hydrocarbyi, particulady C, to C,q4 alkyl, especially C, to Cg alkyl

such as methyl, ethyl, propyi or butyi; or
-NR7R8 is a pyrrolidino-, piperidino-, morpholino-, piperazino, or a N-(C, to Cg alkyl)
piperazino- group; or
NRRY isa group of the formula -Nt-'l.(ﬁ&t:))“.F{s
where AO and n are as defined above and R% is C, to C,, hydrocarbyi
group, particutarly an atkyl group; or -
-NR'R® is a group of the formula -NH.(AO),.CH,CH,. OR"®
where AQ is as defined above;
p is from O to 200, particulady O to 100; and

R'%is a C, to C,, hydrocarbyl, particularty C, to C.q alkyl, especially
C, to Cg alkyl such as methyt, ethyl, propyi or butyl; or

R"%is a group:

(R'H).Cc.cO.NR’R*
|
(R3H).c.Co.
where R‘. Rz. R and R* are independently as defined abave.

The following particular sub-groups of compounds of the formula (I) form specific aspects of the

invention:

(1a) (R*H).C.CO.NR’R*
f
(R*H.C.CONRR*

where R’. Rz. R3 and R* are independently as defined above and the respective groups -NR3R4

are desirably, but not necessarily, the same.

(1b) (R'H).C.cONR’R*
|

: (R*H).€.c0.0.(A0), R®



Cl to C6 alkyl group; and R err] i.s a ClL to C22 al kyl group. 11 A
conpound as clained in any one of clains 1 to 10 wher eipg=thera—are_plural

orovrs et RO M AR, o2 e e o mem st sumer

maki ng a conpound ‘as "I &im&d in any one of clains 1 to

reacting an ester~ef a eorrespondi ng supstituted succi fre=aciegwti0y
al cohol of the formula Rlerr]OH, where Rlerr] is a Cl to C4 al kyl
group, w thC®manine of the fornula H NR3R4, where R3 and R4 are

as defined in claiml, in a nolar ratio corresponding to the nunber of

-NRerr]Rlerr] amde functions in the final product and renoving the

al cohol R[ er1r] Ogcﬁ'é'ﬂ%‘fn togtheg%,mu;aril). distillation. 13 An

agrocheni cal fornul at (fol.GEXGNRTRcl udes @t | east one agrochenically active
conponent and ,a d¢onpound as claimed in any one of claims 1 to 11
as a surfactant and/ ofRzHHleﬁ : 14  An agrochemical fornulation as
clainmed in ehelem 13 including one or nore herbicides such as

gl yphosate and sul f ogat e, _»fungi ci des such as | prodi one, Carbendazym and
Propi onazol e, i RRRET @ndEBs in the sierinicasid mejetyis Fs EI%F"‘W&)W&*YWQG!‘W&@S as
agrochem cal | y hydrogen; active conponent(s). ° 15 An agrochemn cal

fornulation as chajned in either claim13 or claim14 further including one
or nore oils; s& vERPOVRYRRXYIYHPFARYh@dicaland ot her anionic, cationic, or

non-ioni c surfagpa ' " f I.ane i n | jgusd
carrier includi ?‘ §t5h§%m |n's%b13’(sha¥ﬁtn &é%%é%$8%pf%§Rtuﬁs a%"ed atbg‘Fen'Jﬁfg (1) as
defined in any @feisafgraipai-NB R* tunedR® and R* bk indeferdieftyds YeMidaaBove & Med. i n

claim 16 whereingthe pignment is tdtaniumdioxide and the [iquid
carrier is wateR isagroupg -O.(AC}Rpahetepn as clainmed in either claim16 or

cl ai m 17 wher ei ot Ranaikylesetdiheatsiddee f or nul a (I') is used in an
anount of 0.2 to 1g%t9¥06’-\§;1c9ht of the pignent. PCT/ GB95/ 02785
R6 is hydrogen or C, to C,, hydrocarbyf; or
Rs is a group:
(R'H).C.CONRR*
|
(R°H).C.CO-

where R‘. Rz. F‘!3 and R* are independently as defined above; or
Réisa group: NR'R® where:
R is hydrogen or C, to C,, hydrocarbyi; and R%is C, to C,, hydrocarbyl: or
-NR7R8 is a pyrroiidino-, piperidino-, .morpholino-. piperazino.
ora N-(C, to Cg alkyl) piperazino- group; or
-NFJRa is a group of the formuia -Nt-i.(AC)),,.R9 where AQ and n are
as defined a_bove andR%isa C, to C, hydrocarbyl group; or

-NR'R® is a group of the formula -NH.(AO),.CH,CH,. OR™®

where AQ is as defined above; p is from 0 to 200; and
10

R7isaCto Co, hydrocarbyl; or
_ R1° is a group:
R'H).c.coNrR™R?
2 I
(R°H).LC.CO.

where R'. Rz. R and R* are independently as defined above.
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(54) Title: SUCCINIC ACID DERIVATIVES AND THEIR USE AS SURFACTANTS

(S7) Abstract -~

1

Compounds of formula (I), where R!, R%, R3, R4 and RS have defined meanings (R'H).C.CONR'R
are useful as surfactants especially in agrochemical formulations, plgment dispersions and ] @
domestic detergent formulations. Compounds where one of R} and R? is hydrogen and ZH) c.co R5
theothensCstoCtssnmglucbamaikenylsroup,ﬂlemup-NRm‘xstheresxdueofa (R™H).C.CO.
glycamine, especially a glucamine, and R3 is -NR3R4 as defined (especially a glycamine
res;due) or a group O.(AO}RS where AQ is an alkylene oxide, especially an ethylene oxide, residue, n is especially from 3 to 50 and RS
is 2 Cy to Cg alkyl group, are particularly desirabie.




