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WD 2008/ 060888 PCT/ US2007/ 083693 TI TLE: QUATERNARY
AMVONI UM SALT OF A POLYALKENE- SUBSTI TUTED AM NE

WEONBOLMNES 5 BACKGROUND OF THE | NVENTI ON The coP@DEE100T083693

of the present invention relates to a quaternary ammo-
niumsalt detergent and the use of such quaternary
ammonium salt detergents in a fuel conposition to
reduce i ntake val ve deposits and renove or clean up 10
exi sting deposits on the intake valves; and the use of
the quaternary ammonium salt in nedia such as inks,
coatings, mll-bases, plastTCBLRNd paints. It is well
known that |iquid fuel contains c onents that can
dé@U&J@Rﬁé&%éWQWMp%H|QﬁmAa1$1T8LfYé\fIr#@EEo%UB§.TITUTED
These deposits can Iea}ﬂMtﬁ A6RBoBNg) e conbustion of
the fuel resulting in gher em ssron and poorer fue
15 econony. Fuel additives, such as detergents, are
wel | known additjves |n I|oU|d fuels to help with
control or mini3e JND OF THEINYEMEIQN dynan1cs

equi 1 h?&%'&{:p%#ﬁme”%fﬁs% R 'éekaﬁe ‘BB dp ey prammo-
t hase saln gemegmﬂuadl clearestt of suebrquetcamprly emrhoday slt detergents in
eggfu%F%o i\églt ol f:(‘)qe%rucg‘ylﬁ{a%@ {]ah% éigﬁ s(?tssgi?d ! gve or clean up

t ol erance pr essure
eqkiafing depeditsgpy téty ipigke WQIV@@n@rde@gmn opithe @Wﬁ@mar}ommmomum

CRAMAL e dialDRRA tlnl&r eyARidOmiAMsdep Pd%htcs ﬁﬁfi?ﬁh’[son in

t hese new enﬁl nes criti ca to o

oper at lol¥ Wf tké‘ﬁw abﬂﬁ}l‘r%engl &Bgfé‘ﬁbge?ﬂ%ﬁf%nqnﬁ %T\%élcan degrade

addhhg \eﬁgmteetqﬁmidiga/nd ﬁdtﬁhd@fosdet Gﬂ@%ﬁ@posﬁt@b@nﬂébﬂb{cﬁﬁlcom-
fuel to,. i,ne advancenent

ABserSmlSiEre MR Bt iR iEI e SRR FRT sy fucl
p eowmiainyn g Faclcelditatss esypdrdsatetagess ave avdll knovedn Addkiveoin liquid

p?18%%&(55%83*{1@lCOI?tP&r(ﬂ‘tIJlHlnHllé%f 6:?'891@¥%1§112ﬁ{&| Na3- thé@ynarmcs and

I scl oses polyestera
obteshanies of 1 AR pﬁ]@tln@l i ercepfthe requlrements of the fuel must

Pl yIN¥ doOkY&GR B O% it ﬁhe@@'eﬂgln\é" L&y ahcBREAtsOf For exarnple today’s

di al kyl enetri.am ne. 959 dIS | oses a

f GBEIED RO IV TR wmr%.ﬂmtﬁﬁva FERUER 50t SefBrraat higher

S @irdsSuIQf toa esheaeie nfurd dprayTtte tig @b eipRas ionasimeoibiss$en tchamber.
%S Qsl oun en erl oM g a'h?elci d?l 3 S%}'ﬁ ehonat Endhe has become

carelgoxyl ?V d3 gp% aﬁlg PJ% 2, ) él'?? (eZ“ %CPOSGS

f Qetlcwmnmalmsraémt@ tnilags cagigpaat évdvangeneantom fuel additive

S@écthnefo ?f HGF 'aE”cf@téiigentg‘hﬁz{ Bnd& U8 & %% with these

eteroc ic aromat| |n|un1|on WO 200
PETEINSG 2N OEBEYS @lser& o8 lsxg ldu%aeééef@rafi@rt@répntopapable of

| phdvigialki ARgembblcqRIPRSAEOM £0QLAI fileNE promote optimal operation

of today’s engines.

US 5,000,792 discloses polyesteramine detergent obtainable by reacting
2 parts of polyhydroxycarboxylic acids with 1 part of dialkylenetriamine.

US 4,171,959 discloses a motor fuel composition containing quaternary
ammonium salts of a succinimide. The quaternary ammonium salt has a coun-
terion of a halide, a sulphonate or a carboxylate.

US 4,338,206 and US 4,326,973 discloses fuel compositions containing
a quaternary ammonium salt of a succinimide, wherein the ammonium ion is

heterocyclic aromatic (pyridinium ion).
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a Cto 4 polyolefin with a Mv of 800 to 1400 salted
with a pyridiniumsalt. US 5,254,138 discloses a fuel

W@ 209p06isss on contai ning a reaction product of P@AI/US2007/083693

pol yal kyl succinic anhydride with a pol yam no

hydr oxyal kyl quaternary 5 ammonium salt. US 4, 056, 531
di scl oses a lubricating oil or fuel containing a
guaternary ammonium salt of a hydrocarbon with a Mv

of 350(j0y %gg%ﬁocﬂgwﬁgs%soa Fel Bt hyﬁrlca?ﬁgddlﬁ%ﬁ?ggapﬁ containing

quat ernary counteri on

halC2 toded poméﬁgfghg@tésa May RE/Bhes ) sdted with a pyrldlnlum salt.
dl al kylughosphatesisddecataeBel @dtﬁ?&ﬁ@é@&&%am&% ﬁJlr&arcltfbﬁﬁ)roduct

rates, rbonat es i car bona al. kanoat es,

A mlaﬁldéyfavm%p ﬁﬂﬂst@éh O lyamin gg%omlkmg quaternary
4aﬁﬁlﬁmﬂﬂﬁi sitscl ose a fuel conposition cont aining a
g??gg’r @%X gsg.{:gﬁgls’deféglgﬁlst%ﬁlﬁar g?m?étol TH l %ozngflinHlsg a quaternary
cemnzimimgsall afirabedrnearpon y@tlaarﬁ@wqj”r%é)etbt%@ﬂ twnded to tricthyl-
h¥ﬁ’écﬁ§1ﬁ§&onT‘ﬁ’b tcgla?erMVProa{mg’l%Quﬁﬁ séfg%unmn R&elected from hal-

remal ni ng hagrou he quaternary njltrogen are

s#lsctrd@sphaien t HEYphasphases. Cﬂilaﬂ@h@mphﬁpkybora@s t g}kiporates,

hygrigosy al KittatesC2 Earbbrétegl Kenddrbat€y Cl blka@bRdPSs. ahde 0,0-
[ t her ef or e, pronotes optimal engi ne

present,..i nvention
oﬂbﬁl@quigﬁl,o E?T’Pabtaq s, increased fuel econony, better
Vehi CI &4 2639801 dnyd, USefldmmm(bdisshjserasfuelZGompdsitieﬁSsontaining

Irﬁlmk%]ﬁg os%t &th&eaqlu%t&gl’ac%ggl mf é:r Pn%l gtn:jons such

as | nk§JS b57ﬁ13§1 dﬁqIOSebaaslelbrlam@n@pdsxru fos! eautteining & quaternary

r et drfudf e &/ By HbeRBLS Q\H’éhsa ﬁ\@\;\'] dfrB'SfOOLB oY o; and the remaining
distributing a particulate solid ?rn or gani

MEEU oTHHE BREIRMY REWIZSM %;ﬂeméyi Pmﬁfae gauawﬁ g1 to C20
narkypot2to @8 @ﬁg@mamyrem wcz%&smrys aﬂbjﬁclfwgibap@l ng

term nﬁdél basi ¢ .or Ouxﬁt tZl WZ %% [l .

al kyl enéf i MeRE" cHEFNE Tar @ lePic lPﬁ% AntPare S‘é%‘é‘Fa‘PH%‘}a ton
ptlexpas eﬂlcbgased dadt ¢cmnoofy, theeepotlicta devabitity, pollyesit emissions
chayn ) n -
;i 1o QY MRS e REE, 19hRHPR e bRE oRAGHHIMeposi
rTﬁ‘PWl@éfOHt hese di spersants have |inited performance

towar dMa\Hy%%hIaYloﬁB QudPasStn@b] ﬂdlﬁ‘r)é fﬁ'il%ﬁgés| A pl W S Materials

when .i nc rpora i nto_pr pai nt's
¢ R W%anm fo %ﬁ?fm%r Swtrewgr%% gt Solid in an
Tbegamﬁameadlﬁrher €hé sargarﬁeadedlﬁmr maydvapefisani pokgratel fon-polar
oY o ARG | QIR SR ShhL e B bups such s

it y erties 5,5 [
dpekyl(h»sz@s aék}ﬂmmjesmefmalmap@melldmom amiyam geeciptly-pregmared by
dy@atc'tlgﬁ 6115't1969 p%lﬁhﬁf?@r&ﬁllm h&qgés\f&d Cflélﬁgn g@eﬁﬂm aketrn%al acid

succi ni m de IS er sant uccl ni m de I Spe sant
d&Fqupsd ther Eﬁ«ﬁcaﬁn AP seiflchmIRtTamd 3oidgi aghsalt formsn eHoweVer

Sy NbE tREBYEish&8ants have limited performance towards viscosity and

stability properties, which when incorporated into printing inks or paints give

the inks and paints with poor flow characteristics. Therefore, there is a need
for a dispersant capable of providing acceptable flow characteristics and having
stability properties.

US 5,721,358 which discloses a process for copper phthalocyanine pro-
duction using a dispersant derived from a non-salted succinimide dispersant.
The succinimide dispersant is derived from an alkyleneamine and polyisobuty-

lene succinic anhydride.
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2 WO 2008/ 060888 PCT/ US2007/ 083693 US Application
2003/ 0213410 di scl oses a pol yner-nodi fied pignment

W@ o09p6es8sg a pol yner with at | east one car boxBeT/US2007/083693

group or salt thereof and at |[|east one coupling
agent. The polynmer includes derivatives of pol yam nes
that have been reacted with an acyl ati ng agent such
as acetic or succinic anhydride. 5 G 1, 373, 660

di scl O%J%S ZJ'#%Q&%I? rﬁg?/r&lgh §(E 8§e§ @%@@Iﬂ&bﬁ%dﬁ%d pigment

reac- tion oxycar I C acCl
dpempﬁé@ge%pelcymr|vy1ﬂalaktﬂaéhe@ 9¢ﬁbﬁé%hc SFePt fetalt digrqod and at

t heke f The WU Hleb A0R h
i spersart o ineaCopt Tebl &R e vl P aeles

ordeatel S $hiQlaituntgaRgsuc chﬂﬁé)ééucmﬁ’@ an ﬂydrlde
pl asti 6B a[HTSLfaﬁmﬁScl@BNﬁpoltybﬁetalﬂhﬁe dégridangsebtainable by reac-

Iastl aj ceptabl e fl
chiab 2P B Rl e AR B B fBlencdiamines
pangosessadfs théresf.appl i cati on, the reaction product
di scl oqﬁgrefc]'r% hewshiu H@%gg’@ntg %'tg%vésa 8ls ﬁ)@ﬂ%gnta}mth accept-

detergent or |spersant epen |ng on
usble peiformaaepl avhigh whea fncerpprafe fl!i’é‘l’ lakm/ gnatings, mill-bases,

| whistieanhd é}ﬁﬂitﬁ iof@ss thReinkt eesntihet ehRNas#RYIHRRE ANpaints ac-

add|t a as the ability to keep engine parts
cF%%tﬁ a}ﬂvt’@fl‘i‘rﬁc“teﬂépﬁ eld of inks, coatings,

mil- bases pl astics and paints the t erm di sper sant

may nmean an additi V%ngMNﬁYf@F'T‘}YE %g%ﬁ%l%ng a
particulate 20 sol

presenfof Nye nﬁdrﬁ@se@r 8y 'tﬁ@saﬁplfc‘aﬂwstﬁé %hc%%ﬁ%ﬂo%l'u@@ d#closed
qgat er nary gmmm um sal t ch conprises the reaction

BiFifL (nayf be escgsgt%ia%kett@rsmé%t@r&eat 84 dé%ﬁeﬁ“émhg@pﬁtjh%g on the
| €ifd 0ONSe.t &Fdri @faynpAll iMOtheOfi@dPof ARY adB/dd. lubricant additives the

S4B L e e A SR WA e
plcmaentzvhnln\nentﬁnecﬁnelﬂmﬂ ngs, poasinigdesilb-bas¢shqdastios and paints the
suptﬂ p B oy o, ERERUEH o SRRy, BREREH W paftiputate
aso Q)Umﬂt erggatamadidm.and ii. quaternary anmoni um salt

conpr i §hegthet BAGHANHBYRRBYGE cdthp osﬁon comprising a quaternary
pol yal kene ubstgt ut ed. am ne havi ng tp one

t @RIy 3 FB%TIS%@%W&IO&LI&P&#% ing agent
sui t abke godyalkemvertistinged haminer hhdiny at33eB0i o @erdikp, amino
t %m%pqta{gaer nary nitrogen.
b. quaternizing agent suitable for converting the tertiary amino group to
a quaternary nitrogen.
The present invention further provides a method for fueling an internal
combustion engine, comprising:
A. supplying to said engine:
1. a fuel which is liquid at room temperature; and
1i. quaternary ammonium salt comprising the reaction product of:
a. polyalkene-substituted amine having at least one tertiary
amino group; and
b. a quaternizing agent suitable for converting the tertiary

amino group to a quaternary nitrogen.
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3 WO 2008/ 060888 PCT/ US2007/ 083693 The present
i nvention additionally provides a nethod of

wO imBi0emss Ng an i nternal conbustion engi ne coP@I/USINT083693

A. supplying to the crankcase of said engine: i. an

oil of lubricating viscosity; and 5 ii. quaternary

anmoni um salt conprising the reaction product of: a.

pol yal kene-substituted am ne having at |east one

tertiamy, pqgge[ﬁ? QB R i&tall &H@fd%& ! ﬁ'eﬁl%da&eﬂlhoricating an
suitabl e for converting the tertiary amno group to a
qireehaPbutancyEne aONIRENgr esent i nvention further

provi des asGRHMAAsitd kRNcaARdYsE 9F B8id chikined particul ate
solid; (i |2d an \T{q?i\ ic medium and (Jii) a quaternary
ammoni um sal 1 OWRT SHTEGHBR IVE¥8Shefeact i on product

of : a. pol jajkeasssudaionhilinedalanbmerivmgithg ré@ictiveséduct of:
one tertiary am nQ r oup; d, 15 b, quat.ernizin .
coent sui tabiet B9l ERpp St atcoRiner P GE HARER grs,jgrtiary
to a quater mariyo graupoged. The present invention

furt her pr OVibd.eSa PRkt 119% aig@ﬁt gﬁf%@é'fg* _%Bn{}%ml the tertiary
prising a particul ate sol i , an or%anlc i qui d, 5

bi nder and a 2uae éF‘_ﬂH’rSQ RAFASCIIATUMIDEFR- whi ch

conpri 98§ frhgent @adItRA RIr@EHGrowdes 40canposition comprising: (i) a
poI%(aI kene-sugst ituted.am He havi.ng.at | east one . )
t BFEICURY SN d) 8F QUGG gt i AUAE TYEntmmonium salt
swihidbt@nposcsabavactiongrachet bértiary am no group to a
quat er par ' - present i.nventi furt - -
provi dg's %I%IF%&%%&M@(}%r?l[rglﬁlﬁghgéllgér?tlt é%ﬂt Z@GI gﬁlary amino
s@grqud, a_mh organic liquid and a quaternary anmoni um

sal t whi Qﬂlaf‘e‘i’ﬁq@{dgs%‘bnt b 188G d PR RIRAUE trer@fary &mino group to
pol yal kene-substituted am ne having at” | east one

t 8UPRIRATY A8 yr oup; and b. quaterni zi ng agent

sui t abiTecfRescapmentivhduither p@iidedrayp&ifii BO ik eopdition com-

30 .a. quaternary nitrogen., DETAILED CRI PTI ON THE

R DREVRR ek 80 REeabe By L DTG Qo RE S emmo-
winium balt sdsdr cdreptiipsltbowdaytio8 pravayet of: non-1imiting

i1 T ust lll.at150q§alk€'ne-substituted amine having at least one tertiary amino

group; and

b. quaternizing agent suitable for converting the tertiary amino group to
a quaternary nitrogen.

The present invention further provides a mill-base comprising a particu-
late solid, an organic liquid and a quaternary ammonium salt which comprises
the reaction product of:

a. polyalkene-substituted amine having at least one tertiary amino
group; and

b. quaternizing agent suitable for converting the tertiary amino group to

a quaternary nitrogen.

DETAILED DESCRIPTION OF THE INVENTION

Various preferred features and embodiments will be described below by

way of non-limiting illustration.
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WD 2008/ 060888 PCT/ US2007/ 083693 Field of the
I nvention This invention involves a quaternary

w@rawen60s8s sal t, a fuel conposition that incl uPEerUS1967/083693

quat ernary ammoni um salt, and a nethod of operating an

i nternal conbustion engine with the fuel conposition.

The conpositions and 5 nethods of the present

i nvention mnimze, reduce and control deposit fornma-
t?ﬂﬂdb@tﬁ%ﬁﬂ%@%&¢e’ whi ch reduces fuel consunption,

p ty, vehicle maintenance, and

reduced heﬂmnygmmismmi\(ﬂs aeqHA TASTYORMeR| U sirefuc composition

om%b%es 1Re fuelerddt9 SRMBARIN isQn qhdtmld@ﬁ&s%@toperatmg an
|nventL an co rise fue idat room

IS
Eingaridh U vl OP}PQSEWnenEF%éomPHél“OHS and
f uelthdds ofhibie rf&bieylt anvdngioh thn Al madeh ir@dic e coddd dnit@h glepodt forma-

room ey eere%t e l%ght 2 30%) fuel-l_Qoensf Hleltlo%aq)rgr% drlvablhty
hydr ocar bon Fuet, hon y%ﬁocarbon e MRt ’

1561n1h®r mnteﬁmehmﬂoo@ubw eimisdionsarnwiben a:npbkms o¢1€uml engine
g&hpbgte to include a gasoline as defined by ASTM
I cation D4814 or a diesel fuel as defined by
ASTM specification D975. In an enbodi ment of the
i pyention the fuel is a gasoline and in other

enbodi nts the.f eaded sol i ne,
ot 9ad B8 Coptisit N0t [t RsiadR Raa A Am sy fiuel which is
i higeitt eonodrheteipetatine andiiesetfuf uelfuclling adOengine. The fuel is

héﬂgﬁf&lﬂf Qol?qlgh‘%'t a%%]elﬁeco%dhtmf S8l A8 br%BnP{e%E’ Eﬁﬁré’l’z(ﬁto 30°C).

ess to
h;Tdir:oﬁlat w@nsbmrdebadr@damnaﬁp&,o@erymhydtmad@m Iﬁleel or a mixture

FURGOST - THORSEHORFRACEHR & *ﬁebeoa[”b\é%%%{ bcﬁﬁﬂiéf@'tocﬁﬁlude a
be an. oxygen c%ntalnln npasition, often referr

t Gaspding s Ry AST spﬁeufwaEO%P“a‘?ﬂé@m dicsel f\&ftlr%érdefmed by
a_A[SﬁtMﬁ?,ecﬂ‘f&aﬁSﬁ @97 an Caatr %ﬁ%&dl?fen_lﬂ_ﬁlfdhes anvention the fuel is a
nitroa a ure er . e .
et e s A e LSRR RS T s 4 SRS pgsgine, or a nonleaded
nmetdvdime! [n etdtherotmboditdent of thib utv;elntien hier fuctres myicset fuel. The
kﬁ&&?&%arb%%%ﬁé&rﬁ%bf al ﬁ%r%irﬁg@%e@%‘i?cf Bg éa{s%‘ Réﬂabﬁrocess to

I's such as rapesee and
mistchyde &yt @iﬁmmmydrﬂcwhmétmame |hy & gyeqes$ such as fhe Fischer-

e'ﬁ’@&'cﬁeﬁlto%e@f Ui n'oﬁHﬁdHonﬂBoﬁ heyef l{%h B&MNnh @X?gé}f‘ contalnlng
X enate c tent. on.a wel basi s is 1 E
%@P@lﬂ?n %‘f?ewfﬁré?% Enis 3% Owg%veﬁt@ﬁ? m%‘ﬂ‘ld%@nﬁi gahghtan ether,
Ey éd&&h@hhn eSer op atcal;]b&gype ceint I?btoaﬂka@ﬁhtor aMhidtureetd e@bf. The
[0C a non [ ar oon uel s ca
CYENRREbERReS MR CTXMIREE! RTS8 aﬁanoﬁ*ﬁaﬂ&leseeﬁhyl t
f betyl atid:r,emh‘d]yd) kthyhhdtodic e schigelficdredlsaand/or fats from plants and
toanRAst Sl e Blcanly Ghbgsp s shaPESARIATII cucr. o

ester. In an e I nent |nvent|on
f QEroreethanse M sevkirs P@homqm& ef this BveRfotsr v hcan have an

f Hﬁ&getﬁt@éotﬁ@ﬁ‘tm’rﬂﬁ% RoBhsiUlat 191 p@rd@nl(byrvﬁ‘elgﬁtero@(ﬂ) percent
nvavSebEer 3P 18 5#555%3%%5%5 b e e p el EQuGtres of
phpdrocarbon and nonhydrocarbon fuels can include, for example, gasoline and
methanol and/or ethanol, diesel fuel and ethanol, and diesel fuel and a
transesterified plant oil such as rapeseed methyl ester. In an embodiment of the
invention, the liquid fuel can be an emulsion of water in a hydrocarbon fuel, a
nonhydrocarbon fuel, or a mixture thercof. In several embodiments of this
invention the fuel can have a sulfur content on a weight basis that is 5000 ppm

or less, 1000 ppm or less, 300 ppm or less, 200 ppm or less, 30 ppm or less, or

5
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or | ess, 1000 ppmor |less, 300 ppmor |ess, 200 ppm or
| ess, 30 ppmor less, or 5 WO 2008/ 060888

weEFQNBNSREO 7/ 083693 10 ppm or | ess. | n anot herPCT/US2007/083693

enbodi nent, the fuel can have a sulfur content on a
wei ght basis of 1 to 100 ppm In one enbodi nent, the
fuel contains O ppmto 1000 ppm or 0 to 500 ppm or
0 to 100 ppm or to 50 ppm or 0 to 25 ppm or O to

190 g)‘bgl opfesg) h? at?otﬁgrn&ﬁf)o@h{%ﬁk thme"’}lcﬁn h@tkfgqlshpﬁr ggﬁ&ﬂt on a

transition m xt ur es

aﬁ@ﬂgiérbaéwmfdl trehb0 ppre fruepe é@h@éim@t,lﬂneofuibcomw Wyppm to

Vet hpeif oabkalsbor@halo%,o 3! al dpre, &&TU‘SO‘?}B@' 8§50 to 25 ppm, or
transy i on metal s _or fxqt},urles t er?e1l1?< ﬁ,

kAdRn!q RPILET 4} fo praRm Lfraliedll mstgls; HBH%F&% |meta s, transition
Meicad|s ,orahixainemhe&adsﬁ hinmehéths; einbadishdnt othenfatbbsntains 1 to 10
m Xt u eswtihg{ falp AY En&a1s9'a5 lggh%re tee%e den st 9 fngrmn metals or
d8805| {sVERd" het etorefsul pl ug | nj eclt o SISHIRE
f ouktut® dferedfe | Hvenwabd(@avn bte tkw elstethatmf@lm@eﬂtammg alkali
C?I{E%ﬁ' tal ﬂné nea"ilth”ﬁie%ls amﬂﬁhohhﬁ%t gﬁ%&ﬁﬁl 5| ereof have a

gr eat er percent by , i n other
e&bﬁ‘@aﬁrrﬁéﬁd@cvéo f%%%?ﬁmétanértb%ﬁe&ret walnorqdugém@@ms byhe fuel
wet g mv@ﬁt@éﬁ 8in bBPResIpt AL (f@é"ltcoﬁ)po\éﬁicﬁlhlh a nﬁj(ﬁadn%unt that is

bERRaaAty pRyBRET ghtn Do Psarb Pl 5 RO din SAFT Cipediments is

c prgsost 4ti greatof tHahed Oppersarntbyi wvight,igpeateotipnioseseraamt by weight,
U R0 000 WY FELRRLEOTRL D B8O by iy
having at |east one tertiary am no group; (b) a

AL R A8 mAgghRisafui tabl e for converting the
tertlarﬁ am no roup to a quaternary nitrogen 20
£

wher ei HETRPAL @rnn‘i) & thegPTa g tiny Qi) eRMESSSrPndlpaigrnary am-
g hhduré o Isllt SWhEtgl Qfonfijrfslek ythe stddtihe %Iocﬂld’éy bf:h@h) desyalkene-

Sstit t b d - ..
YRR T e iy 4T e SRRIDLRE TS DRRE W of Biiernizing
Exgerpl sestable fpuabeverany thenotiagmmalo g@ogd toet odsrnhogr nitrogen

p%@?&h Qgemﬁ'nﬁﬁrtﬁﬁﬂg g gtbges%i:é'clt&fsﬁohlnthgfhgouﬁ) ﬁéﬁ)é%tﬂ% of dialkyl

I hCOr por at
r élﬂ@@hc@kylu@md%éyémarwg sgbsztvtateslmarbmgltqs 1ydrosgbyl epox-

gﬁlie‘é 1? %@m%?t?&tmﬁ%vlttﬁ ta§ %&gmmﬁnlx%%@s URrép 254, 138.

Ol yal Kene ituted ne

pol yal ﬁéﬁ@ﬁfﬁﬁb@f{ 9%?féla%ﬁmm9gn%ﬁaﬁganﬂ metheds fgpgreparing the
t eanhé ary degdribed idGhg fcmtpm@g ;taln@t@r\emehtare heesblyi iatorpeyated by

er.l ve r @n e,

AL RRETs “on ns, SRR T S o Posf b E e W, s
tHéir3§o?06 IméiJS hay4d béSpr epared by a variety of nethods
such as those described hereinafter. One nethod of
pr ear atl on of a pol yal kene-substituted am ne invol ves

: e&hafl8Col efin pol yner with an ami ne,

as di Sq1h6 dtlﬁeﬁé bstlaﬁe&’airﬁﬁéé; hﬁvﬁl§5at55§£st 3né’r38rt17a537 ;amino

ngr‘roup 0 ale present’ 11?\964{1‘[10:131 glgg besd?'erlvegdfrom an olegn polymer and an

amine, such as, ammonia, monoamines, polyamines or mixtures thereof. They
may be prepared by a variety of methods such as those described hereinafter.
One method of preparation of a polyalkene-substituted amine involves
reacting a halogenated olefin polymer with an amine, as disclosed in U.S.
Patents 3,275,554; 3,438,757; 3,454,555, 3,565,804, 3,755,433; and 3,822,289.
Another method of preparation of a polyalkene-substituted amine

involves reaction of a hydroformylated olefin with a polyamine and hydrogen-
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Anot her net hod of preparation of a
pol yal kene-substituted am ne involves reaction of a

whyaso6wssry| ated ol efin with a pol yam ne and hpdr/ogm®n7/083693

6 WD 2008/ 060888 PCT/ US2007/ 083693 ating the reaction
product, as disclosed in U S. Patents 5,567,845 and
5,496, 383. Anot her nethod of preparation of a

pol yal kene-substituted am ne involves converting a

p%}{é' ﬁl%n?e#){loﬁe%%%lﬁt 35 CORYRNLI ofaly. gpog?jﬁg@si 8%67%45 and

reagent wt oult a catalyst, into
6s13ndi ng epoxi de and converting the epoxide into

the powl@ltﬁ%@nﬁlesw@td Shradmeo ¥ HRAGIKIR- éMbEthtuted amine
ammoni a or an.am ne er the conditi.ons of reductiv

aMPAY§S0 RON ELHiRE s?cIPB cnien bY), Beasa Pt QNEHINSG epOdeatlon
An@tgbﬁf vrmh hed vfn@himpr epaztt'alygt paltyathkerersspasididgitepdxide and

3\%312 certif) Vg]g%m ¢ é% %dtlilcﬁ)g) eonne soufbsgl Fu&ed %@n{]eio E}IJ ltrgéallcltl%h with

diamQJsedr Bn aUu@: upd¢retht csndh@@nmi redmtlvaraatiméromes ldesglosed
aRALIt3 APk Y4l kene-substituted am ne involves

hydro orrry ating an _pol ybutene or polyi sobutyl ene with

a cat atywtherspgsthogs for pmarlaammw;l@w -pubstigutedheamine involves

ph?&ﬁ)@@ﬁ‘atﬁfn @a@%ﬁ%nﬂhl@'ﬁfﬁ@hqg R SSUFRStiARNEAN abfine with a
gpgr at g gjfgcﬂ) otsed [ g E Pat ent 4, 832, 702.
Sﬁ 48 acﬁrétspflg?p thtion of polyal kene
Subst i tYiet edothor methaalr for poepairinigysily dkéncesybstipasd smand involves
[ t I
RS TEAN pd Pulfent e SNBSSl o By, sych s
af@di@ltﬂ o1 pebadd innthesprepaceoft GO ard Hrb?d@t eteviapg| pressures and
Pramanalkan adliselREesh bes aaghove 76> 1 n one

enbodi the ol efin polymers uséd to npke th
pol yal K ﬁ@“bogia pratheds g therprpagttiamel polyalsspe .sm%mlﬁeérﬁmme

apR @arilNeGafivopulostd BnROLYARES not Th@nokebt inpethaetise list.
e iy R IER R D aEtaorr bt ST v aRihpBopst timited in

asooe, todahe micthaalsatfhleeir peaphodiomstisclbsclnh@einabatxout 6

carbonat, Carl@délgmat 6¥ﬁé ?r‘ﬁﬂ’t ES{yn?é?P%géd“?@tma%% t%ﬁﬁ%‘l?alkene-

to about er pol ymsrs are
i ﬁubﬂﬁht@tlﬁidtwnérOf s rrresinéfinyenimonnsr écrafed from olefin polymers.

I %@r@ehm?dlyﬁl%{ds @%Qﬁélhﬂ'& Ho%d@a%'l;lm&@% FRBRIymers of poly-
tional roc ures to PO ?g avil ng Unl%g h
WiesiZAb ﬁ ?msﬂOBeF‘GFSeO %F‘? \%auff nf8ah 89meapRf dhgnother
Oéml’[mdﬂn@iteﬁd)rﬁ mah@ut% cIfhm atbﬂltspamluyyefremﬁmr embodiment
e | usi ve O 0 ner.s

2T 20t b8 7 st TS, O PREI RS aiE LRGeS Ty o or
onmrcn agfirs kidnoniems tafeelnaerrpplytnirﬁaflzpdl a},cabﬂdemgso wietlolnonm chnven-
t %n&oiﬁ’@ée‘&ﬁ&% ?dJ%f élgglk%ﬁés”%%v{r%) uﬁh? W inV%f?elﬁr&ructure

ten conven- tlona erred pO yoO ef |n
derived from cach of said two or more olefin monomeérs. Thus “1nterpoly-

mer(s)” as used herein is inclusive of copolymers, terpolymers, and tetrapoly-
mers. As will be apparent to those of ordinary skill in the art, the polyalkenes
from which the polyalkene-substituted amines (a) are derived are often conven-
tionally referred to as “polyolefin(s)”.

The olefin monomers from which the olefin polymers are derived
include polymerizable olefin monomers characterized by the presence of one or
more ethylenically unsaturated groups (i.e., >C=C<); that is, they are monoole-

finic monomers such as ethylene, propylene, 1-butene, isobutene (2-methyl-1-
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The ol efin nmononers fromwhich the olefin polyners are
derived include polynerizable olefin nononers

W@ h@saeses | zed by the presence of one or 35 NMPCEUS2007/083693

ethylenically unsaturated groups (i.e., >C=C<); that
is, they are nonoole finic nononmers such as ethyl ene,
propyl ene, 1-butene, isobutene (2-nethyl-1- 7 WD
2008/ 060888 PCT/ US2007/ 083693 butene), 1-octene or

p%hﬁe%)ef { '16' %n@o&ogs e}%léf‘&%%hﬂorﬂb&' FJs'_PE o@&?ﬁ% $honomers),

and i soprene

nﬁWﬁh%?é5%b@md§mawp91%ﬁFVﬁbrlzable term nal ol efins;

t hat | The oM@f dRofRad %tﬁhhﬁﬁg%&%bw@%ﬁﬁ@ oldFins; that is,
Flr structure ,of the grou

IS rRARAAE145H R H PsRRGe nmn%lﬁan%wﬂtrﬁa%vﬁ%ﬁe%r%ac CH,.
by{otv&e@renrlﬁﬂymemsslw ihtermalt dlefin rmbneaEndr chaddctédiveedgbpule pres-
can used to formthe polyal kenes.

Blé%ei ftgmet)? i ﬁtruclur]@ ?hengrﬁgg nd internal olefin

nononer s, mhlch can 10 beg use /prepare the
pol yal kenes accordi ng to,ton eﬁilgn\ wel | - known
pol ymeri zati on t echni ques i ncl ude: ethylene;
pcapylserbe;usttheofatretlespglyatkgned. enes), i ncl udi ng

1- but eﬁgem%ct&taﬁ?‘f‘esamekﬁﬁﬁwaﬁh @R rnat RS Si¥nomers, which can

1- hexe ene: 1-octene; 1-nonene: 1-decené;
2 bpgredne: pfﬁp@p§/|t%%é10é3§tlk%t}?éraccardl§5bt@ cepcatignal, well-known

Méﬂz@ﬂ@nt febﬂiﬁﬁuesl,lﬁclbéﬂé agihgnee; rgpﬁ@ﬁ@dtlﬁn Butenes (buty-

e dlene ntad| t adi ene
.%ﬁ‘&ﬁ?)eﬁac DR bise o R i D p a0 Iitoe | DR lefigs khgsenes 1-
3hpetehenepcténoct-anecncardd@ele,d-peithyd;-gropent @nsranhaer; diisobu-

I e
gﬁelﬁg??gf) fgne %fﬁ?ero é? 'bﬂ%aﬁ?ééliégqg 'ng‘aptn%' qeéjp@{tadlene 1,3-

bm@tﬁéle@@m bﬁtpe@fada@@ut 1s®prang; abddhcxpgionei girﬂnetlpjelr%empyl 1-
aﬁgxéﬁoblﬂeﬁ%ec@%%ﬂe Qaflldagb@laim@éﬁzl @-p%lﬂ@éﬂe 60 wel ght

percent, I n enc aci d_cat
such adh gng ﬁ?ﬁ’ﬁﬁ%nﬂ?l}t ﬁned’r P@é pelryr%rlér«? taip¢d by, gp yaréerlzatlon of

(Tae©£rd$ﬁiey§ﬁlstremghatvyﬁlgsaaidwns:ecsﬁtammoipalﬁdammwmbdut 75 weight
at er an about t n Lts

| DGR C o St Pups AR R ch? By s” SRERIAGR P ey in the
@Hzenc;e of CHIL.ewdS dmd acvddlpetr secdbcadl ariannnumhmchlonde or boron

PRliy@lgne ﬁllé?étﬁ) ;%%%negftgf)p:gll ?&ilﬁ ﬁﬂgdqﬁ*}htﬁﬁhf& Lt‘g?e%ter than

anine is derive yIS
efbOi Fet , oft Hétaénﬁﬁ’é%tllt&altnlbsénlsbbu‘i}’é@@ trepepsicg wREs of the
p@bﬂﬁé&ﬁﬁ@n substituted am ne include anmoni a,
nonoam nes, p0| yam nes, or m xt léli_les
—CH,—C—
Lu,

In another embodiment, the polyalkene substituent of the polyalkene-
substituted amine is derived from a polyisobutylene.

In one embodiment, the amines that can be used to make the polyalkene-
substituted amine include ammonia, monoamines, polyamines, or mixtures
thereof, including mixtures of different monoamines, mixtures of different
polyamines, and mixtures of monomamines and polyamines (which include
diamines). The amines include aliphatic, aromatic, heterocyclic and

carbocyclic amines.
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t hereof, including mxtures of different nonoam nes,
m xtures of different 30 pol yam nes, and m xtures of

worenensnsshes and pol yam nes (which include di Bei/nexy7/083693

The amines include aliphatic, aromatic, heterocyclic
and carbocyclic amnes. 8 WD 2008/ 060888

PCT/ US2007/ 083693 The nonoam nes and pol yam nes are
characteri zed by the presence within their structure

of at Hﬁ@s&oﬁgﬁnﬁeWa&ir %H&é’lﬁl_ & ‘rﬂré) lfard gtk%&eﬁayf At presence

| east one pri mar secon
( &igin tllelq_ptmkgtu@rqu leaqsh @ng,lﬁ grozign Beeraforpribey bave at least

CYa PRIMRP A CH, RLOSBdcon @dry hgtiRe ?éfg(:'l' HA-N2) ghfip. The amines
a

nono es are neral ]y substit

hy#h gﬁapﬁw %ﬁahmmcn@min%tw 4 ?rosbc tcar bon at ons.

These hyidrmomsmﬂne.r@a@nemhlybeubﬁtlwhatwah aarh@dfcroaebyl group
om_acet yl.eni aturatlo and ntai;n,1 to t

CLPTBR ol SRR LB RN SR A hrdyfhs TR e difphatic

r add delesiremracaiyhémg ullsatoraaimmndsamtanbbm ab@rts30 earbon atoms.

PRL &l Alib¥attd £Y&OESBon 1‘lele %Bﬁtamg %E{Btaout 8H@arbon atoms

nonoam nes  can Ee represente HNRI' R2
wAEY RATHCRerly orefeRplr ocar byl group of up to about 30

car bonlﬁbﬁ%n%dhmﬁﬁ the Mﬁiéeﬁﬁﬁi@ts @hn @em%g‘re@@rﬁe@%ky the formula
ou on a

P b8 R PRty O SR OB AT oSBT R RRhestors and

diRét 13y hadrdopen @- et ]Inydrbewbyh@r(mq; of up to about 30 carbon atoms.

df{(g%g?etshyl)pe?%t%bqgn %Ono%ngﬁ %’ 11'11(?6 gﬂeﬂ@tl&é}me cthylamine,

sﬂmlnyyla@meneZ etha(ihefbflmilma di- @ﬁﬂwﬂhmtyn@mﬁ ne-buggemine, di-n-

oh gl AMIHaC all vﬁfaﬁﬁﬁ&' GoBRHLANBESodJARliHAEstEf19BEnine, laurylamine,
nondani nes erein a cafrbon atomof the afomatic ri ng

sty lpaing. pad K&V 18 Mct Iy to the anmine nitrogen.

The ar @qighiatic F inbgomhines UisidaldeytHdge anoRnIRiuet 8@kercin a carbon
d fr m benzene.

ti [ i.e. de .20 ri b
AP G PPl P SRAERES if REANSE LT £y M piShe Akrogen.
déihe veedmhtio mnpaphll hah e be Ex armloesclodr anocmmm gng (i.e., onc de-
@1@93%&%5?%ﬁ%£ﬁ68u i lihDGde fuﬁ?dh arornatic rings especially those

di (para-ne ny am ne, nap am ne
Nderv et frpm) lgﬁplqtlilad@ne Eﬁazrmpl@g of @forgqttileﬁlgpp@mmes include: aniline,

Sﬁﬁﬁﬁﬂatlﬂ%ﬁl@lplfeﬁg @R d) 'ﬁ@ﬁl‘ltﬁyﬁﬂrﬁlﬁ& 'Jn‘dtWQn ‘tﬁl@ﬂ)amhne Examples

pQ% aflale% foafifty Qy%ﬂ%eﬁgweﬁtré&w Tt Beforosyeie i ruted

naphdid aﬁbm@mland ity | psmtxiﬁdjewlhﬁﬂuﬁnl tydiéhexyl-substituted
al so i cluded in the

res t Hydr ox
CRRRERL TP Rl AU Bl B IR ar e the ©
hydr ox Yhyldexgc ammdS- aabéso nmledbdanaltlmgslas$ of hecfafl oneroamines.

T OB RO B BRI g o
wHEnEPReRIONGami e rlgxgrsutBbedimeat the lbyfrasy magpaaineyran be
unaeﬁr@se@b&uby Bk ERRRON INRIFS, vaHideih R OREa BB EEIEItHBd alkyl
to (P cacl of upoto about 30 carbon atoms, and in one embodiment up to about 10
carbon atoms, and R” is a hydroxysubstituted alkyl radical of up to about 30
carbon atoms, hydrogen, or a hydrocarbyl group of up to about 10 carbon
atoms. Examples of hydroxy-substituted monoamines include: ethanolamine,
di-3-propanolamine, 4-hydroxybutylamine, diecthanolamine, and N-methyl-2-

hydroxypropylamine.
In another embodiment, the amine of the polyalkene-substituted amine

can be a polyamine. The polyamine may be aliphatic, cycloaliphatic,
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carbon atons, and R4 is a hydroxysubstituted al kyl
radi cal of up to about 30 carbon atons, hydrogen, or

w@2dvgaemssar byl group of up to about 10 carbon PEL/UR®NT/083693

Exanpl es of hydroxy-substituted nonoani nes i ncl ude:
et hanol am ne, di- 3 -prop ano | am ne,

4- hydr oxybut yl am ne, di et hanol am ne, and N nethyl -
35 hydroxypropyl am ne. In another enbodi nent, the

ﬂ}a{é? &fChE h?rh Q‘P(l)ﬁ{?ﬂyé( en %’xﬁﬁlg%sl H"ttﬁg ﬁ%gﬁllne‘%aﬂlc&?&d@ alkylene

am’ne. am ne
cy@ yamm?ﬁhélfyritoxy oonponpEoBe loengss. m’rwsszmmomgsterocychc
hgbBaRaN&. i ¢ or aromatic. Exarrpl es of the poI yani nes

| ene ydrox

Lgf'ygdefhsg kﬁ?l&ﬂ Iﬁﬂilygf&}#/ S dRC udstholier g ar;leqc{ e emuta

pol yam nes. The al kyl ens—palugy&m Nes-R5ncl ude t hose
represented by the forrrkba HN-(,ﬁlskyI ene-N)ri R5 5 R5
R5 wherein n ranges from1 to about 10, and in one

fem%lﬁeman EPod 1 Qo @B@ﬁﬁ 10, fan dARC e BB BIRRO B to about
170 ?niaéf&n%lﬁn‘%%ﬁ g’ft : toaﬁggﬁl ,ewp : ouofaﬂﬁ@%e"f%reﬁp has
2 fitodn abouibomt IOamlbdm atpmes, %miﬁadl srenémbodimecat tipnalRotet akbut 6,
S HHBTR.7 RBslnbI SR NGB b ke RuURS0 i rerencenns
ghmdmgoﬁ abplmlc atmdmxﬁoomanmsms@mucd Teymhaatlgroms dfsup to

aB6ut! ﬁ)’\@arrb@t; K¥ms %lp?da!ﬂ leglr QB ‘nglvjér IR lk(?Pod"Plzyl%roup of 1 to

car on_atons), nost “typi

paPYHNi Fedon itPak: mOSﬁémW h pﬁwmlh@ eng Yy agmiacs include:
pﬁleﬁl@l‘bﬁ@ﬁmlﬁ%ﬁbe@ﬂlyﬂ’éﬂdﬁ@ﬂyﬁﬁnesp%ﬁmleﬁé‘ olyarnlnes propylene

ol yam.ne ene exyl ene

PR RBIS sRerTinso RoLBEY TR vleE RNy B Reptylene

S polyaﬁﬁnemes Mdhrghbaﬁlemoamgm ofilskyh -ansinbs tantl utekded aminoalkyl-
sru%!ea‘ ?pe?5$ ?Je?r% Al 3¢ nHHL%gd Speci fic alkyl ene

yam nes use preparing the pol yal kene-
subst i Sp@@ﬁcaﬁihyé@eofpdmr@npmveﬁ@tfmlonn| nedpatiag  dichyiodyadkene-

di 3e0tGted dARIHRY | &N &hist [HVRMIGE: mEFu'd@t f&’ﬂﬁ&?e (@I MAR Nethylene
t et raet hyl ene pent am ne, Eetrata{h ene di am ne, 20

SRR YIS AT BHFMHRTn yhEChPPEARIRS, afoRglene diamine,
hexd et pebRmmhe, tﬁﬁfé&ﬂ;ﬂ&ﬁé’ |d@[iﬁ1n€| ABkfifethylene diamine,

t t.hyl d t
oS R LR SR, e R TBH DY AT PRnonimin,
dmpmpmhhyteenmmel @mltate)hylene hexarnlne di(trimethylene triamine),
Nl\%gg ?Hﬁ p aﬁ?@ é@agﬁlﬁ; ecpngZ‘p% a%nnﬁleog{hﬁgﬁ-clﬁéﬁﬂg? ‘hose
ment | o alisoelyamiacespehi 2 thoseomentetad abeye, rasasemscially

Oﬁsﬁﬁﬁfor%gsd@ﬂt fo?%‘s‘b’ W@ﬁect%@sspoﬁly@m)d'l gm#HeR are described in
descri b det ai | _under the head wggmes l%rrt]hg%s and

HAgH. élrmsééﬁf Hissheadipg HaEHRG A s T ncyclopedia of

Chemical Technology, Second Edition, Kirk and Othemer, Volume 7, pages 27-
39, Interscience Publishers, Division of John Wiley and Sons, 1965. Such
compounds are prepared most conveniently by the reaction of an alkylene
chloride with ammonia or by reaction of an ethylene imine with a ring-opening
reagent such as ammonia. These reactions result in the production of the
somewhat complex mixtures of alkylene polyamines, including cyclic
condensation products such as piperazines.

Other useful types of polyamine mixtures are those resulting from

stripping of the above-described polyamine mixtures to leave as residue what is

10
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Vol unme 7, pages 27- 39, Interscience Publishers,
w@eooss6088 of John Wl ey and Sons, 1965. Such PONpS2enTes3693

are prepared nost conveniently by the reaction of an

al kyl ene 30 chloride with amonia or by reaction of an

ethylene imne with a ring-opening reagent such as

amoni a. These reactions result in the production of
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an two,~ usu
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any Freeport Texas eSI
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dlethylenetrlamn triéethylen

trramn
| pkglenpRe yaw%wltbw:ﬂrnmﬂgf ﬁgﬁ@é}ﬁnﬁ&“%‘ér{ergﬁc?tﬁd@ne oxide,
hyespaxatad Bﬂdeahkdﬂlﬁfﬂﬁen@@xy@m nSﬁnﬂﬂVhlkg'ldhréeoﬂﬁem{a@lolamme

hyd | k t t

T O R T MR e
apu’mryi,mcomdmyi oaltdmhr-;malkwlhqlammsmwh tthytme, propyteme oothigher
al, F%&lﬁ&e iP% qjels td 98- molg} I?Xﬂugn eR?a?%'teqﬁ ﬁ?tlpg oRy! fefperatures for

and yl ené oxi q%
oﬁa@@nalmléﬁmlamaﬁ@on&@a@p@m tertetgotksll lyltapgﬁ be used

SUCh asn e dMmsiiskst, r@@%}@%lﬁﬁ%ﬁbktﬂﬂtedpﬁlkir@‘nﬁ polyamines can

dar tiary al kajol am nes with h
E@S@né WFICﬁ? %ﬁ&ydwY@Eﬁi.%w a doven hygroxyslkyb esgup, ic..

r a‘a'vlag Reacthant cight | @sbamdatbenper Bxamglss f off suclar hiydrogyalkyl-

is1[1bs§1:fllhtegr gg é/:_rglglrl] S ar?elug%ygﬁ] (gi %gfifg%%%thg@lgﬁﬁ%qeg giiatlrbnene (also
akkgwenes pdi(Jammesthydaminogethimod g INiNwhis@hhydrexyethyl)ethylene
hi‘lﬁa’n‘i’iﬁé{a' Kyj. éﬂpg%xyﬁtggl)gﬂa A Oﬂoﬂoh%%r&ggm -substituted

havi n I'ght carbon ato

fhegl’anclﬁnwd%rewm Kipidroxsy pseipst subst @ge P HYIRNS péntamine, and
| Be{HH@droNy by DydronatrylNé iRidive ene di amine (al so

The arylpolyamines are analogous to the aromatic monoamines
mentioned above except for the presence within their structure of another
amino nitrogen. Some examples of arylpolyamines include: N,N’-di-n-butyl-
para-phenylene diamine and bis-( para-aminophenyl)methane.

The heterocyclic mono- and polyamines can include: aziridines,
azetidines, azolidines, pyridines, pyrroles, indoles, piperidines, imidazoles,
piperazines, isoindoles, purines, morpholines, thiomorpholines, N-
aminoalkylmorpholines, N-aminoalkylthiomorpholines, N-

11



10

15

20

25

30

35

known as 2-(2- Am noet hyl am no) et hanol ),
N, N- bi s(2- hydroxyet hyl ) et hyl ene di am ne,

wa 2qo840bns8ls oxyet hyl ) pi per azi ne, PCT/US2007/083693

nonohydr oxypr opyl - substituted diethylene triam ne,
di hydr oxypropyl -substituted tetraethyl ene pentam ne,
and N (3-hydroxybutyl)tetranethyl ene diam ne. 30 The
aryl pol yam nes are anal ogous to the aromatic

] ongdnal e ce
BB e P B BN YA e PERbio LRI RE, BEGRRRCC azocines
Sepibscatpt @Bcsofndateliapaliy and pedyidpe ferdeatives of each of the above

NafNi nflk rue st dilo oﬂol%as oheeyd Eé’c@ro%é‘m 2RiRRd Wip$cal heterocyclic
par a- am no&@enyl The

gane %Céd i c.nono- and
BTG HEsthEattig and -ty E0Cyslif | gpines containing
aonly diitregen, pxbkyglemamd/@yrsnﬁhesm IthdohelSro pﬂup@r |eslpen>ealy the
| m dazol es erazines 10| ndol es purl ne

1d|1ner§e?1pe{) wi %r hoqldrﬁe neﬁ_, rnompmojail?( prxT/lr)fohl%imes and the
I lhkes Pmerldmen@amlhyalkm siﬂutlphodilmp@dmbs Mpvl@zme aminoalkyl-

2 99@&1‘?&% 8 ﬁ) eggé H% 0 %6123%5 ﬁgeo’ @rfﬂn%g glﬂé{lﬁéthﬁtreaz ' H&pholines,

di am y plper Z|nes azepl n azonl nes,
a%ﬁphé@e 4 cinaealkpsybstifuied pdfurtollaiﬁtwpéfqﬁmeélally preferred.

dersuyidy itheesmoaBdt Rusdtith&ifts @?@Mﬂ)stlﬂﬂgd ghoat Mfﬁge@fatdrﬂ\@ormmg

P BRSYEIFE SR ot eNE PHEIaT O Schiogpiic amines include:
6Nmnnrhmpedp§hatoeploﬂml i ¢ aM-aremoctni@paianmed onl ynd N,N'-
nId rn?ggﬁhg;ﬂa)%quﬁngn 39({5 gyllg&&oc cluj%ohga{rﬁltn% rérggalhso useful,

| pm@mpleﬁor pholuilqie@e pyrr oY 1(&1113/@193Xyaﬁdfllcwelohlemklemme 3-
I:)'h @fdx?bmopé%ﬂ}lﬁﬁnﬁé @ékahﬁwhﬂlﬂh@darﬂ' Wafyldgb Ry Ipiperazine.

pera2|ne an1n%F - ubst’i ute perazi nes,
mor phoF<ABP SN nef al r@9 valkgagsupstifugsdt no?%‘h‘%ﬂsl negn  include:
PY6Iy@hiodly iR e )amiide apﬂlﬁ(lﬁlhéﬁél)arﬁﬂlbﬂ\ﬂ NidiedtBypd1olsoButySeamine;

Sbet P BERE o oot 1 1 ut SoPER O BRIRHEERS . N

fpom(pug)pylsme)trmfethﬁendrdeamm N-pojy(ISpew)flicthydxenphmscoN’ N’ -
SpS@(fﬁﬁ%ﬁ@?&Ya@tﬁ REmihd Celn%idﬁ N- dﬂaﬁﬂyi‘%wl{%%&féﬂ% 1,3-

i'perazine,
diPmﬁth@@Eiwmlﬁﬁper azi ne. Hydroxy het erocyclic

pol yamIﬂl@Sn@fﬁﬁerab§&ag|§ %b‘ﬂecula?xﬁ&'@hﬁ%f | the! pélQalkene-substituted

2- hydr oxyet hy
g Y AP BE T oHE SO 6y o809 rafipm Heout 399 to about
'\Bbg(ﬁifahwﬁtdwlemmﬁhﬁémtrteom alEnanp(b(mstoaafbout 1500.

Bg: ));(alprﬁgne fStH gﬂ{fenuéo ?-Bﬁli)s%l 1256'&%%11%5 ‘which are secondary or

NpNIIdllryrellrm;lbq:acthw do wkyﬂamde@)ntqmary amines using alkylating agents,
aﬁgl %%U{lﬁ&?'ﬁ@ e?ttﬂ%leld%@ s Félrﬂl(zgjrgt ﬁg@‘)@t fxhenedi AR N&uifates;

propyl ene) trlnet { ene
Nakkoﬂly %lﬁileéon dydrase iyl enbstifusedl ferbaqatay Ipgirocarbyl epoxides in

p@bﬂl@ﬁiﬁh@ﬁ&’)ﬁl@bﬁ aetdnatdenenens anireef. aWHen using certain quaterniz-

Mot SR L LS BB Sl BRI SRS By 1o

ppltoralk efie-mubst bhsit @edent like sodium carbonate or sodium hydroxide to

free the amine from its protonated salt after alkylation to give the free tertiary
amine. Primary amines require two equivalents of alkylating agent and two
equivalents of base to get to a tertiary amine. In one embodiment, the alkyla-
tion of a primary amine may often be done in four successive steps, first a
treatment with the alkylating agent and then second treatment with a base and

then repeating both steps. In another embodiment, it the alkylation of a pri-
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am nes can range from about 500 to about 5000, or from
about 500 to about 3000, and in one enbodi nent from

W@ bwaned8O0 to about 1500. 25 Any of the abovePCT/US2007/083693

pol yal kene-substituted am nes, which are secondary or
primary am nes, may be alkylated to tertiary am nes
usi ng al kyl ating agents, also described herein bel ow
as quaterni zing agents, such as, dial kyl sulfates;
I |
rT%“K{c‘f)focar Eé %g boehx%{%{eoﬁ?%w % ﬁgte%%%ﬁ%l ;hg{ n ac%gJles 8f alkyl
ghidg a t mr@éncesvwfehn @gpwg Qfehqtamgeaw&%pz sath phgrodium

agembiateS UERhagstival Aﬂkmaﬁ@hl ses lysthalckydn $el ddHcesn al §imilar
na be necessar

de of a base or.basic nt
nEhU iee & &H&PEQ ’6‘& %%’?Ph%lﬂi%? gein grocst %’gﬁkﬂ uiva-
altﬂmlﬁof h;amolgt:ﬁs pi oli onatopdns al theadmare @aldkyt atdeon of dase. In one
gl V%gglﬂnl(leevl%{ glﬁ t go rt | are{yﬁ an:tlﬁglyaaéié%ln%gxté)aén V\gr%sé& ea%lblllller %I‘IOI‘ to
equatvaileatm of base to get to a tertiary amne. In one

enbodi g?n%notﬁae ﬁ# rﬁerﬁS élkﬂﬁtlﬁé 1H{aﬁr3;m£rﬁm%g] Bd "&¥ondary

often one I n our SUCCGSSIVG S eps
{ PEARGTEIOt ORIIATE FRWICAIMIY alspris agroweplihad tllfiéhl %I&%@ﬁ:ﬁ Unlike

} aa ﬂtﬁﬂﬁlkyﬂl hﬁlhﬁestnalﬁkgn% taheépols;eql&etafol ﬁlatﬁféhh witle B&se is re-
n an er e i i atjon

B BE0eP o3 TRCHRESUBLT 0aEes it il it s using
dopexities, ame wowld,usbait leasaiopt enolusifrgokite foblcesh dfdrogen atom
al Fﬂle a&ﬂlé %gg Ibg sfntfﬁe %rrﬁﬁaﬁrgca%ﬁng fsu%ﬂ a?xﬁeﬁlsﬂ o&/ould require two

er ogeneo um car
Emvé@mf oroxaddey| Iatallsﬂat;ﬁg 40 st {patiatyearnian %léh d@ weokideaneither

Sh&&h‘n@halm%fbék%'l@gecﬁ‘ﬁrea”ﬁum of al kyl ating agent
equal to or in excess of the equiva 5 lents of

hydr ogens on the nitrogens of the am ne and an excess

oQuaashiziddagyne enbodi ment, the polyanmine is

SRR L R T ——

psuitErly fam crescaimg skecdodary animongsoupo td er tquateynary nitrogen
i

th%?et?ﬁ'{ﬁ%gﬁ‘étﬁ .[h‘ﬁﬁ %I%&gt“ﬁ de Vé%gegi ﬁéﬁ”@le%%ﬁé%@&?sdst%b}(&alkyl

t pelfatasntlkyl hhh%‘aséw@ca@ywmb@aute@ epabonaes; Hy dreqagbyl epox-

amden chiitif@idny Wlmﬂa@lhlﬁﬁh%iﬁﬁe§%&@§f UWH&% the polyalkene-
epoxi des, one woul d use %ﬁ Reast one nol e of oxi de

fé’tlbsé]z%tﬁ Wﬂ%gg}?tgp6n%o rﬁrgalarmohée%(gld&ry agn P n§fPEPS: it is
phbmﬁafryamaﬂ@latﬁtaﬂ: Ieaa s ond o2, prisoatlythrise ciotiday tittno groups to a
ating to the tertiary anine

n?‘?rﬁar nanélf)lg)ﬁralép %g?ﬁcﬁ%ﬁg%& B¥%ddi tional acid nor base
i s reqlm ped cmBodineenij zlkmptimgerftpritherycompes and secomflatyhemines

PbF ﬁﬁg\turésn%ﬁﬁttblqﬁrf Qﬂltn?ésnﬁay?‘bg %QP%S@'VE%”& oﬁﬂﬁgltl alkglated toa

sul t for convert I Ng

qtratiapnapiperand, gdar abkyl %@F%F‘rﬂuﬁﬁén%waﬂ@ﬁr%ﬁglﬂ off sgentn this
| 9n8 StePCited nkE&RANS [HOPEHPy GOFBINS Fbrhe Ay deb @ik Yh the nitrogens

and provide base or acid as required (e.g., alkylation up to the tertiary amine
requires removal (neutralization) of the hydrogen (proton) from the product of
the alkylation). With alkylating agents, such as, alkyl halides or dialkyl sul-
fates, the product of alkylation of a primary or secondary amine is a protonated
salt and needs a source of base to free the amine and to proceed to the quater-
nary salt with these such agents requires alkylation of the tertiary amine, and
the product is the quaternary ammonium halide or monomethyl sulfate. In

contrast, epoxides as alkylating agents do both the alkylation and the neutrali-
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sul fates, al kyl halides, hydrocarbyl substituted
carbonat es; hydrocarbyl epox- ides in conbination with

w@rooaosmssand m xtures thereof. Wien the pol yal Renes2007/083693

substituted ami ne contains solely primary or secondary
am no groups, it is necessary to alkylate at |east
one of the primary or secondary am no groups to a 25
tertiary am no group as descri bed above. In one
egpt%'ﬁ OR! tha?ltllfé/ Iﬁ&ln?éhlﬁfe a@ﬁ*l%&ﬁ[ %HUQ?%S Qﬁlga(@ﬁﬁl%nﬁi@g ¥mine.
amnes or mXxtures
eXRaRioresretoy ther qpremiagy pylt ayily P@m@ée& 6 lé nep@&smmtcy provide an
aghhiearAdof Hﬁtahﬁf toApNidd £Grétn Fofl Uit BYMBKY o3@bp afd b counter
in on%.ste In this one step, it is necessary to
pPB%@rP9HEE@HUnt for the hydrogens on the nitrogens 30
and pr owde ebﬁa@dlméntamedqlasernamg a@@ht (can dngluad khdliaes,osuch as
t he # rt| re U|r r enpv
Ehlto 1d,ce11 }Ozdé ? CXJF y%roar ogen Elborlb tCs; alll?yrl }hl hﬁl‘[GGS, s‘uch as,
pdudmbvloﬁﬂﬁﬁhe %ﬂkmbatnﬂm&phaN&JwGahkyh&wmﬂgmag@nis,dl Cin
g% ﬁ%sg?&tg%/ | blaf‘a{tésde% 95 ﬂk?],lbgya!tessuhltrlte%t ﬁ@tra‘éég,e carbonates;

ylatidn or secondary am ne
wértmr@feéna% lsanoaé%ﬁot Oaﬁdhné“eds gkygldithtophesphgiese pp mixtures
fﬂﬁﬁeame amne and to proceed to the quater 35 nary

salt with these suc U|res aIk atlon
Corti ol Onf ERDSATHGT. ARG P hEaE hESy il habRRed ot Gialky!
aruiphatam duahiaiedMethjdn&ﬂﬁtbyN sxikdtat mltolnas soomtasasitopane and

AR SR AERe AL U R POS ORS00 A BeBh e SHR gy toride

z hranaidesurciedideaer béneyl nhloridediad e hldegdasbyloter pllgdusebstituted

' %at%loﬁ%gylftﬂlf@aﬁ(&?ﬁalﬁw ﬁ%enzﬁoch@&?@ee 86k LRMAR ring is optionally
quat er nary poxjdes 1t IS necessary to

M
pﬁH@ﬁHéuQﬁHHEGUWV%P@ﬁEObﬁmﬁﬁyd@P&P%o provide a proton

for therhbyﬁgzmyamzouqmraunkya cg@@nmserof e nydfwarﬁﬁe substltuted
ni zi

® Rdbigued Mol SeBROEui™R 1 I ParGa Ty 08 SRE o Rms per
beompdeln dnederobodesnt,sbit pdrabdy] sabkithited Wadiakes,contain two

Sy :
Scﬁﬂfré)%%'b l%lrﬁgé g‘{ z%l!yf ‘?}8 §é1u5£ Q)Qeﬁfflep Osgf'[}?atngpﬁes of suitable
bbvémégrby 1uhs®tw4ya@@na&eésnclnqiq dimasByl ofj digthybearbonate.
car bong pothcpi &%&&Hl@h@sthe 3{1&1@&9%&@ ag@ntoczﬁi b@la_:h%drocarbyl

alk |th|o hosp m xt ur.es er eof
%?sﬁﬁseﬁts r Hfﬁ%e SATAIN f-rzﬂlﬁ&%@m%yn SETGA R h Becid:

dlalkyl sulphates such as dinethyl sulfate, N-oxides,

sul tones such as propangyand butane sultone; al kyl,

or arylalkyl halid® as kgt hyl and et hyl

chloride, bromde o 1X}¢ or benzyl chloride, and a

hydr ocar byl (or al uted 15 carbonates. |If

the al kyl halide i's2benzyl chléride, the aromatic ring

is optionally further substituted with ali&)l or

al kenyl groups. The hydrocarbyl (or al kyl) groups of

t he hydrocar byl substituted

wherein R;, Ry, R3 and R can be independently H or a C,_so hydrocarbyl group.

Examples of hydrocarbyl epoxides can include: styrene oxide, ethylene

oxide, propylene oxide, butylene oxide, stilbene oxide and C,_so epoxide.

Fluidizer

The composition of the present invention can additionally contain a flu-

idizer.
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carbonates may contain 1 to 50, 1 to 20, 1 to 10 or 1
to 5 carbon atons per group. In one enbodi nent, the

whyasoemsdyl substituted carbonates contain twCR0S2007/083693

hydr ocar byl groups that may be the sane or different.
Exanpl es of suitable hydrocarbyl substituted
carbonates include dinethyl or diethyl carbonate. In
anot her enbodi nent, the quaternizing agent can be a

hydr ocgy Byl n@@b%&%h@ﬁu&ﬁg&eéﬁm@q Rty e LW Agh con

fornula, in conbi nat

( Pyrepighentted hyRhe fRpmuRg RAAEHREHHRN bd. WhaepRnitehthygraqarbyl
ObréhpCIR 5Qs e ficRGamRYh t8E OxBup c@ﬁ@mhgsopmyaweﬁc @ryaydcarbyl

ncl ude: e.oxi de yl éne = oxi

epoxi d can yr
plgEﬂi’)HS@% %@arbﬁﬂt%ﬁ)l@ﬁ’e Tﬁﬂmﬂi’é‘[ur@tthgﬁé & b GEMRRY ?rorn 2 to
Cabowt fﬁp@nddﬁrs e dttdifdinz gie grobp consipixsd bf QOCIHZOHMSHZNR R’

pree E vetlonc zaddl ain a
TS PR V008 D daia e st 7P BB Bt pertyt. and
enwdRmtndepheiehtluulmdmnc hpdivearbypol vER Re®aiRGsyhere R is

W@&Hﬁ%ﬂ{l’lgﬁ W%ﬁﬁ%@%&%eh@%tmﬁb%r} or Iéydrocarb&i and p is
i & rgenbeetfaRmt i-dm Tirse grodugh er@ﬁgn@& FHy eﬂorwaecbeﬁﬁmtlally con-

hn&mﬁ@@bmcolﬁr @u RkyIphehol erﬂkﬁar@ f@ﬂ@%heaépﬁ% : m@ndre of alkylene
I‘ es t er rom

er
aﬂal S jog “éﬂglil éerf‘éal ﬁ%@ffﬁnﬂ@l&s wpse&&ﬁgﬁz 1al; @ﬁ@loafm 113250 mote
- €CH? CHACHA NRBRDouad do -aNRIRD:; owlderte feamha Ralyicsher intermediate.

DB 0 (6 BOST1 ROSR y 0rGREN b
Vméegnﬂa,atps thecgrsglmum Qﬁ[v@n@h 15R5nqmgora6:dah@rern by reference In

i BQ@QE%%%EM lf'ﬁ[éjERGE&SCHanhB/éjhﬁgﬁr&ytran@ﬁ@ Prornsl 8 30 carbon
nunber from 1 hese go et her am nes can epar ed
t?lé I%@?ﬁ‘ﬁ

byt i am)%%m q@n@@h Oarbancyamms. Bryd hemgpdiment
Wifilolin a0 t@ll K yheioa mmﬁle,rhmaniyr fe@of ofdhls)alliefipher@Xd &8sbOI to 30

c%_r%ﬁfc’le oerh_g: 186121I < e%g:%g}ooﬁﬁrg\ icdq Eooﬁgggﬁ%tah%gorggi xgﬂlé)lles of the
oxlkyéerteoofidesninclpdt yeeemne |omcér medpatre oxtilcSor Pattglahe oxide.
gﬁg%uﬁ%r RFQ ﬂ%ef‘e d5>§tﬂgtu‘nﬁﬁ gﬁ@ié{ﬂggﬂlr%g ﬁ@%r%cﬁ@%réaﬂ%ealoss
i ﬁééBp?&r aTléel Pﬁ]é’le?heﬁ infgripediaicetiodic ¢anvegedrie a polyctheramine by
?M{@g&lgg%gﬁ?@ﬂrﬁ Oﬂphﬁrrfea&l aﬁﬁoalkgit?ﬁr?e{ togfor&r@ﬁ&lli}@fﬂleramrne of
2HCHPEATIEES At - s Pyetlg)ﬁb*bﬁ%ﬂ’aa%g&ph%teon EPSRIS pavides
16eamabbocbrﬁ1ﬁ@dm fdhehelakyihatgso upacdfont hae adikylopirenef svhich is
Can beocrétr rgltn lﬁ;g @e&ﬁ‘%f gglt% %er?r\gotthgeprobger{ggrd{nr{eermedrge can
also be converted to a polyetheramine of the type where A is -
OCH,CH,CH,NR’R? by reaction with acrylonitrile followed by hydrogenation.
U.S. Patent 5,094,667 provides reaction conditions for the cyanocthylation and
subsequent hydrogenation, the disclosure of which is incorporated herein by
reference. Polyetheramines where A is —OCH,CH,CH;NH, are typically
preferred. Commercial examples of polyetheramines are the Techron® range
from Chevron and the Jeffamine® range from Huntsman.

In another embodiment, the fluidizer can be a polyether, which can be
represented by the formula R7O[CH2CH(R8)O]qH, where R’ is a hydrocarbyl
group, R® is selected from the group consisting of hydrogen, hydrocarbyl
groups of 1 to 16 carbon atoms, and mixtures therecof, and q is a number from 2

to about 50. Reaction conditions for preparation as well as various embodi-
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al kyl ene oxi des include ethylene oxide, propyl ene
oxi de or butyl ene oxide. 20 The nunber of al kyl ene

w@00d060888 t s i n the pol yether internedi ate canP@BEUIDOBES3693

or 18-27. The polyether internediate can be converted

to a polyetheram ne by amnation with amonia, an

am ne or a polyamne to forma pol yetheram ne of the

type where A is -NR3R3. Published Patent Application
ar%?é%lgsﬁgggﬁrlg&iggtﬁgrs E{I‘Qﬁﬁg% 0?%%&6(31'118@@ \g\lo%;eﬁﬂagmé%e description

i ﬁtrom@opw@t@ehémérmedwter ef\ee@ﬁa@rcw exrppleedfya poheether is the
Pl ¥BINEND Dt LFEBAIGHhEr S@hbI@hsR cBRrE ARy 8ikb @ atlfbld from Dow
yeth r ne of %Bg ype where Ais -

ﬁ?mby‘ tion with acrylonitrile
f ol | owedl faeyt hydthegesrabodiment, Utle  fPaidesetr barD9e &6 7hydrocarbyl-
rOV|d ctlon nd tions for the gyanoe h
g fEd GREP Ry RRIGL RSl Bimb G SRR Y o W iflen o
|§iQﬁdﬂﬁporated hereln by 30 reference.

Pol yet Frf'&@ﬂhﬁkﬁ?ef"@ﬁﬁ@dlﬁléﬁ th %@[F“B@ a"ﬁraﬁkoxylate wherein
typlca y pre erred Commer ci a es of
p&Ney athosy ke 188 eqraPHitfe (Tle@hf)@h’ﬁl)efr%)rﬁl@%mntgr%@@fem%% ester

a%inﬁﬁkﬂ gl@uﬁsaf(ﬂl)'l@(ﬂo)lyétfi&g@oﬂtﬁl(ﬁmgﬂﬂé %H&ﬁbre'd@téﬁf ﬁ { and one

| ui ol yet her,
b 15 TRl pUoGhTeroBy - Tt Ao BURFGPEIDERE RB5 Of dhgre cster
wigerups Rihdi sna ohydoecariyal adbingrgopps Rheransekaatied group is
fr I
grdgﬁ}lés({@sf 8! 9#‘113) @g&%ﬁﬁ%lﬂﬂg afﬁf JHSE&%? Carpgﬁj o 8?’%@&1 atPrns from
atle qnd of dhqrpertyemerf r Gamiecting iakstefincg s tReawn of the connecting
CeRdbhiaQlDx gén Rlo8Rahahs gﬂlaf?ﬂ% rWlchd@soypri ous enbodi -
15 WO 2008/ 060888 PCT/ US20 (g 3693 ments of the
pol yet Wer dkardaisiceadsiispreasyee by dhe ety et her ani ne
description for the polyether internediate. A
commerci al exanple of a polyether is the Lyondel
ND(r) series. Qther suitable polyethers are also
avai | abl e from Dowx1Ghgnifcal s, Hun{spgag] and I1Cl. 5 In
yet anot her enbodiﬁ%nﬂ i di cpn be a
hydr ocar byl - term nat ed y-(o ]kl eng)
am nocar bamat e as descri S Pat Kt . 5,503, 644.
I n yet another enbodi nent, F3he fIU|d|zechan be an
al koxyl ate, wherein the alkoxylate can conprise: (i)
a polyether containing two or nore ester 10 term na

ng%‘éPein Rid ?s A, R@(@Eﬁ 'b?r €°”t§§(d}b§‘%bgﬁgro%§ R%re?elﬁslt ‘?J Ci36

ps and
af@tﬂ ?@ﬂﬁéfrdrwmbﬁu rnm’qgreolnetatipvvr@ttﬁ asid er a tﬂzs @pgi ﬁ@l of rosin

OREIJOR*MRIE, AS W@{@) %Wnﬁ?&t&é@ﬂfé%ed@‘"‘%@fe@n A fs%[@cfb’t‘i' from the
group i s _defilned

group |, ocat ive
cgfm@cm%gst@grqforp@ﬁzéﬁy@éﬂl%& Bngn 4e F Bﬁlﬁ Rt w@*eémaeﬁ Rf fig inde-
PokydoRitly Eyadteg@ﬂ longlydmdielﬁylnedd agch e sumdepeideatly hydrogen,

CANaGhE Ié)yg 1o ER( RO A 1Y $0Nis2 008, i f128e PREVAIRN RS are
1ndependently hydrogen or hydrocarbyl, and p is a number from 1-7, W is a C;_
36 hydrocarbyl group; R' is selected from the group consisting of hydrogen,
hydrocarbyl groups of 1 to 16 carbon atoms; X is an integer from 1 to 36; Z is
an integer 1 to 3; Q can be O or N; provided that if Q is N then d can be an
integer from 0 to 2 and Z is the integer 3-d; if Q is O then d can be an integer 0
to 1 and Z is the integer 2-d and if Q is O and R' is Cj.36 hydrocarbyl group
then R? is WC(O)-.
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An al koxyl ate can be represented by the fornul a:
R1I0dQ RO X O Rl z 20 wherein, RIO is H TC(O-, or

W@ 2@BA0@Bshydr ocar byl group, wherein T is a Cl-BGI/USADT/§83693

acid hydrocarbyl mxture in tallow fatty acid or a
fatty acid free of rosin acid; RROis H A W(O)-
or m xtures thereof, wherein Ais selected fromthe
group consisting of -OCH2CH2CH2NR2R2 and - NR3R3 wher e

cach R dldidst &S JAERIERL Lin gycgﬁ@eg% " BRI ARG polypro-

and ea I S i ndependent |y

- PRERERE ST pRB- %)eleélemamgleczBme@ él Tﬁ@hEARRB\Ha%wa (Ciz.15
aﬁ&ohbﬁﬁﬁﬁ@t@d %w OBM@ﬁ&QﬁH‘e @zz bypl eaféarom/ltan dMdfaptyl i@ initi-

St arolr Ry RPéihih 455Gl BATRY Lo rgeigpy Eheonide

hm 06 pethyt-tgtosu Ifat}Oﬁcﬂi dsmrlglwafdbwolammmu%d poBMropylene-

I nt RRE 23{\1’53 ertté%rl é).lé d)r?% f:ne ]gi')’y(so 1ni. a{eﬁgﬁorla%rotgﬁl%lgogg 8@3 34)
i nth@g earllofvr cb%rtt}Oactld egtean@!1Zwi f@tttvhield mieged p@lmomﬂe@qxsde (22-
0 e

| %Hzgégﬁldolc%ﬂi @ 19?10'0[1619191% %%p%%p}oﬁé%egéi(%y &r s etheir tallow
glf?ﬁUrbaCl KET'R2 i's V\C(O) 16 WO 2008/ 060888

PCT/ Usm@%e/lﬁzlﬁgﬁﬁates @éﬁ{'ﬂé' ﬁgcti@frtohgaleaﬂek&mﬁ af & f&@ ac1d such as
n ol. 1 ni e | eneoxi
(331 5 Tintiin T RER aliph A el KBS R arsdsinarely

abmhahdllmoﬁmataad qoltaips mwdimiaommdal(is’zar Zacl)ow acid that is, the
. c t

Q{urrg 8%’ ffathzgéldg glre(dfy é%tfg, étgatjlp a'lrngﬁct aglgio?le}cn\l)v%th an adcohol

p@ﬁrm@nfﬁp@ Ipe hsthar dachs ag PRLYPSYIp i glycal iothefrresgneaeif gn acidic

e%ﬁt%l’yst %éﬁﬁﬁ? %etﬁhﬁ’é ‘§@ltf§mb rHcid atﬁfés@%h&ﬂ%&?ﬂé@ €4} also be made
oxi d et her-ol , propylene gl ycol initiated

pé‘l%lt {aasHewoif edyqesal él@leat%taﬁ@rprm PRRvOKKet i tgimgesence of
eshfalysttal low fatty acid initiated polypropyl eneoxide

(22- 24) ester-ol and G z_is alcohol initiated

pol ypr opyl eneoxi de (22-24) ether tallow fatty acid

estibof LUloricHtmgeY atdsatyy| at es can be nmade fromthe

reacti 0 [ f aci.d
(TOFA) %e E?ﬁpBﬁhbﬁeéﬁ] t)(l({te f;ége {76?'1‘[ on cg &b dt¥in Gl il of
plhéfdmﬁlﬁﬁt @189081m ei theami pf d@b@?@l%dl%@ﬁ%ulﬁ@udes natural or

rephidbidé 61981 &F ngﬁ@atﬁfg t@kdo@i”e’ya%lg 3&%6& Srothh@ drocrackmg,

b ST ST S A R BR b, o

ampmhysoﬂ&@ydfénengmecehlbbmmm pheesﬁnce l@fricmingciidedsity is a
u fo ic acid hese

:‘l?%rgrl)a?% lzﬁé%f(zgdrctg% ﬁpg%sagF anr?g%r ot%er per orfance additives.

Natural oils include animal oils, vegetable oils, mineral oils or mixtures

thereof. Synthetic oils include a hydrocarbon oil, a silicon-based oil, a liquid
ester of phosphorus-containing acid. Synthetic oils may be produced by
Fischer-Tropsch reactions and typically may be hydroisomerised Fischer-
Tropsch hydrocarbons or waxes.

Oils of lubricating viscosity may also be defined as specified in the
American Petroleum Institute (API) Base Oil Interchangeability Guidelines. In
one embodiment the oil of lubricating viscosity comprises an API Group I, II,
III, IV, V or mixtures thereof, and in another embodiment API Group I, II, III

or mixtures thereof.
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fromthe reaction of glycerol dioleate and propyl ene
oxide in the presence of catalyst. G| of Lubricating

wOoe@snaissy 20 The conposition of the present i|iPWBENS100TI083693

can contain an oil of [lubricating viscosity. The oi
of lubricating viscosity includes natural or
synthetic oils of lubricating viscosity, oil derived
from hydrocracki ng, hydrogenation, hydrofinishing,

ﬁglegellpa%giusr efined and re-refined oils, or mxtures
t one enbodi nent, the oil of l|ubricating
Vi scos | C I p nt
'Ith}(, c%ngj ﬁﬁ)n atdt io%rac}& l’Ho eJ eRIa?’SI?aI& %31% additional

and/or ot her or ma ce a
i nerfoereanssi r@éldltmelss %gepaﬁp@%ws adgityysp akamj inglusle: metal

MyXddvafors,! B@tre%éfn{s S&’l%&@éﬂt@ Qisb§51’tyn%d{ﬂﬁel% fI‘lCthIl rnodlflers
hy drocar bon oi | i con- based este

fhsﬁﬁ%ﬁ%o‘fl%&“%nf*‘éﬁd “ﬁé éé‘?rﬁmeS}’ﬁ?Sﬁ@Eq c?‘gS’i1 W No]:) agents
paodocdantby cofrbsioh einhibiaps,c foane aahibdtass, adil@inﬁly!mdr@ byur point

n?%}gr%gsalﬁ grﬁgalllsgwm?l[ll Se%e@sSCher %r }égpm% Wa%ecgnshiil%igclors, gas-
mhydiaksmhbataefdndedixigres pexwtdfi. ed in t he Arrerl can

Petrol gym st 'cBﬁ%ﬁle(iﬁgﬁlguﬁa%? | a!i('ﬁ'ﬁ%ﬁ?lh ?Q%ﬁﬁgéﬂdet ¥dditive
Quidelines. In one e I ment e oll ricating
vicempeiRds RISHA 08! Qih rAPlbaeaSéalpgqs frqm 0 wf f4 to ﬁ/wt\ﬁ o 0.01
Miwttagr @S 20 het epfof tﬁad:olnrpo@nﬁinhemm%m Hﬁ@torﬂfﬁbre%ptﬂlpe other

1 r res ther 008/ 0608
P@,‘?"ifjﬁjé% /3(9%%‘@33 mr gé’r‘f%ﬁ%dh? “Hemeg ’bé}et 9tHRt et Srmance

optdioinas toybeprepentseslifaenoamooite ralddi ¢ koesdh other.

perfor i 1] . r c djt .
ncl u dgi?%%% e%il%(%%él\égf thg— rlgp &94&]’95}1 %tesg é oxge%u%?e{] forming
vragl@@gt t yf th@dptfemﬁsnvcmtmm ey beoidi Ehﬁeﬁosm czf @hcglp@nsratﬁt (which

nRGOd Eb‘m%%df\kfﬁﬁsaddﬁﬁﬂa?% & ford! rlﬁ VARGt 1n315‘c{r{ We@hished
a ents, ant|0X dant s CorrOS|0n |n |b|t0rS

risppbpad/oy éwwlck fuglbrthe ratarof e mdd 1t6‘@p?%§1§aﬁ’t"§n“0n and/or
S odler S‘a‘dlﬂitidnﬁg p&@'@ﬂﬂﬁﬁmce vRitGeBtinh Qln ¢0bY My ricatifgali&osity and/or

hi b dr.at hi bi t t
carebr S a gt o i oR b Thel Biar i EBna
perfor Aemosidad t nnoéudelOnncdmnctummds plitbsenatbapmtesy aiullphurised

f%%g‘glgasﬂififié@gﬁge%og%ngﬁ’ f&ﬁlg\ﬁ%%@feﬁg&% ﬂcﬂrhe ‘P{"eut(al or
oPverhasast, Regwtopeant of ﬁaﬁé%evﬁamam basic rﬁws b fﬁikél&eﬁlﬂ(ahm carth

| an& OIS P metBR QlifhelbnPesf AHERNEE phadstid Mﬁ%ﬂiiédb%henates
pre ent in |ffﬁrent amount s relatlve to each ot her

| AURRA &S ¢ acilpePRASRRRYS LIS, WAROLRNY/RF &i- thiophosphoric
c adidedalligt@ink oarmallaglsall@laﬂm Walixatatest he present

I nvent iDospelrsa\flts 1ncilude Ii\? sugstlrputed fj\ong Qﬁ:alequt a{IEenyl( succmthmde as
well as posted treated version thereof, post-treated dispersants include those by
reaction with urea, thiourea, dimercaptothiadiazoles, carbon disulfide,
aldehydes, ketones, carboxylic acids, hydrocarbon-substituted succinic
anhydrides, nitriles, epoxides, boron compounds, and phosphorus compounds.

Antiwear agents include: metal thiophosphates, especially zinc
dialkyldithiophosphates; phosphoric acid esters or salt thercof; phosphites; and
phosphorus-containing carboxylic esters, ethers, and amides.

Anti-scuffing agents include: organic sulfides and polysulfides, such as,
benzyldisulfide, bis—(chlorobenzyl) disulfide, dibutyl tetrasulfide, di-tertiary

18



10

15

20

25

30

35

may be conbined with additional oil to form in whole
or in part, a finished |Ilubricant and/or liquid fuel),

wao baswoenssd of the additive of the i nventi on anedDDS2007/083693

ot her additional performance additives in an oil of

| ubricating viscosity and/or liquid fuel, to diluent
oil is in the range of 80:20 to 10:90 by wei ght. 20
Ant i oxi dants include nol ybdenum di t hi ocar bamat es,

Sﬂhﬁh w&%%%m& | §f J'eﬁsoutg?l'sﬂﬁl%.r eg}ll’?gﬁ% Pricls- Alder adducts or alkyl

etergents e neutr al
o@@f@&ééﬁN ﬂl@@k%ﬂ”&wc@fbweﬂ\lem oni an, basi c saI ts of

al kal i EX%K@LPI’@%u@@(EP‘) | @s fnrcﬁﬂi%;] thRPinARYAN S vurgéh@@ﬁlﬁdes
or nor enat es,  su e
o Gl neh b R BaT Rl Stenslh PN BE aibury

tmtmshkfﬁtazhomlﬁlrlzaﬁ methos, eSS@d Io@eﬂlle[ts acal) sulfurlzed alkylphenol,

alk | sal i Ia es, | . xar at es. p ant s
NS Su 1r1%edt Gohe 8 e]ngh sul?‘%ré;lzeﬁi qu%Iheylanéu%lg? ﬁllzr% dele S- %qger Pdducts
ashpsdioed fum zalt élddmlashqm tandr ewhal postarbamatesd such as, zinc

dhﬁﬂﬁﬁﬁﬁﬂﬁﬁaﬂﬁﬁbﬂge those by reaction with urea,

|nercaptoth|ad|azoles car bon disul fide,
al dehy gélgtIOR srashers 1@<élpg@)xygt‘[ty @IHB¢sg §sters, such as, borated glycerol

hygtefe paRRNcsteRssf d1ytad], SUEE ab)] gily&QoﬁﬂlBMQdSllth%S fatty phosphites;

m o Iol&ﬁl(sﬂis arnl%]st C%Qgr bp?grég S%WE Eoétty n@oa;ﬁ)(lfegs F%1|'1]l<oxy?ated fatty

thnmm)dsoshlhatteésalkesﬁetﬁdalfdtw anniges; metal salts of fatty acids; fatty

di‘ H&%{%Hﬁésh' coo%'&gf?ﬁ%ﬁheérod%&s BRQ a!rt?oxﬁ;or ua&ﬁé ol ﬁ{)lr)(alkylene-

eof s-con
caob'@xymsc ae@taémse SaétSthraékylahQﬁpémld@SIdSAnt i -scuffing

agent S\/‘lﬂﬁ)lsfi?emo‘?ﬁﬁ@}@' %&ﬁﬁg ' ﬁg&o%@ﬁiat@@l Y& nERS of styrene-
such as, benzyl di sul f] d I S- loro enzyl)

dPutadfengest G@Gtmppﬁs{l? agmﬂfqrwo wol?la?wahy roggnajgyl styrenc-

2 %@f&ﬁOESQM / H&@)@zﬁﬁl&? ﬁ@@preb@tpﬂl m@fsy I§in@ehacrylate acid
Su ur

dduct s .
o>k yio At Bl g o Bl ARE: oty Bikmap Lam” eonjugated
Exdtene maop%ﬂmsm ol ERfimgeptlsalikybhettiecrybhiéonnd atseets walk maleic

5%@&%%1 % g%gp%@ﬂﬁ?polysulfldes such as,

chl or obenzyl) dISU|fIde di but yl
5 tetr @smerfmé vigesisityr mpdifirst (efienerferredftoopeiRVABI thelude:

Slﬂlllrfdﬂlfohéﬁijedabgbﬂ)loﬂ)&ﬁﬁmfor %Bihlflﬁé[d 8 lgh@- 1%)'1'&16 copolymers that
|ze t er pene, furize

ag\azﬁcEgen ysHepHESdl Wﬁl ﬂ%‘eaeaﬁg}ala a&%ﬂ&aﬁi maéﬁa ‘sl dride and an

t hnﬁ)@@r bapfﬂpﬁ&thasqdhlteaﬁmcﬂomlzed ivoieh Yndirhiniep aad Bayreh e maleic
drl({]e COpo rneerr% Cte(ll arnln am nes; esters, such
orate@ df carot 8>es ers, partial esters of

gI ycer 6lorrosiomh 1ai;1bltg)lr§/cmccb1hderm ot eaine; daignopte; condensation

Y,
Er at e%:f dodetséﬁgﬂ%u@&hfé a%ﬂ(gle%hid@ﬁite AnfROAHIER d, such as, oleic

atty epoxi des; oXy fatty m neés
ba¢igt eigh ampbw@ma@ed fatty am nes; nmetal salts of fatty

aCI ds; M@kl ¥eactivhidaZ alclinRs deﬁ@ﬁl@ﬁé@s@ﬁ m%r@m@lﬂh@dcﬁaﬂﬂe 1,2,4-
rlegzgl( !.ﬂ: f saglfb%g%%gaﬁﬁgé%ﬁgrﬁ gﬁthyo rrelnrz]1(:"rnldazonles or
2-alkyldithiobenzothiazoles.

Foam inhibitors include copolymers of ethyl acrylate and 2-
ethylhexylacrylate and optionally vinyl acetate.

Demulsifiers include polyethylene glycols, polyethylene oxides,
polypropylene oxides and (ethylene oxide-propylene oxide) polymers; pour
point  depressants including esters of maleic anhydride-styrene,

polymethacrylates, polyacrylates or polyacrylamides.
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15 Viscosity nodifiers include: hydrogenated
copol yners of styrene- butadi ene, ethyl ene-propyl ene

w@oiognens8s pol yi sobut enes, hydrogenat ed styrenBET/US2007/083693

i soprene polyners, hydrogenated isoprene polyners,

pol ynet hacryl ate acid esters, polyacrylate acid
esters, polyal kyl styrenes, al kenyl aryl conjugated
di ene copol yners, polyol efins, polyal kyl net hacryl ates

and eskers Q) ”%eﬁ{scinc ARRYEH ig\gcfc;c&{-ﬁﬁﬂZFﬁoﬁ’?é%”%gé-Exxon

Di spersant viscosity nodifiers en referred t
DWipeiahSeald@tl.  functional i zed pol yol efins, for
exanpl e, ethyl ene-propyl ene copol yners that have been

functionalized with the reaction product of maleic
ahﬁfkgﬂa&ﬂ@%ﬁﬁ%ﬁﬂ anine; a pol ynethacryl ate

funct | o ghic ) \(/i}'f.ntleqlt atrﬁearln' J36t inavrédtigrtl Y Es%?ﬁlmaasl efi Cuid%‘suel for an
anhydride copoPyrrers’ reacted wth an amne. ©GrvoSion

i mteitnat eosbusgdnudegingct Yhannteendcteambation awidensdbdonspark
pE f : [a] Ch( . A
FAGHIGh anf e e S B Y o S 18 Aiquia
vBged] seepltadi wat ofiseqtnénaetéon. dérdixeat | \pgestion, “port injection and

gbé\%ﬁlﬁé@gﬁ;oéorﬂﬁlﬁﬁh géﬂ:agmdl %m?ﬁﬂj'egﬁﬂ sfy@t:egis@'ll%ﬁl,t (e.g. passenger car)
enzim dazoles, 2-a i.t hi obenzi m dazol es or .
230 KRAAGY RS sz ofHM AT & (TOEb b AP E RS RO r0iTe3 | figlled with
c bpdtogamhoa ankl meinklyydracarpbateclannd Zvixeirdsythloszof] Blos yhghes may
. ; ; X e ok ‘

6 JP OP RAL 1ol Ol REE L Ems TSI, Such QM s EGR
peysipmepAfeniecairicdb snchunding dhivgtverte coirlydb-pridgiidnepatalyst, NOx

0XbHRbeROIMABTRtalPAYS caPRUIMd BRI e3sRRhG1YARE! YWtthGilate traps
esters of nmaleic dri de-sL)%/r ene

nhy . .. e
pep%%étllyaemyloazﬂ%&?u%&%% ColatsEsvBtablo Ve rnErg: gad. injection
19nME): 200841060888 PCT/ US2007/ 083693 Seal swel | agents
inclugf Ex§ﬁn hbﬁtgn-s Ryl&FN 1380 ﬁnd.Exx%g. M nﬁral. K
Seal QI T9RGGEPPPEM R e PLTIEBRIN PHCR et SR SRaHpE inks.
t hellpaseseptasiiny end i pntis s eyyefally hsghasdlidgupainfsyahks, oespecially
a Dt , endi. nterr ] ‘
SHIBLTIFEIRL AR DAy TR PR s corami
COMPCESi OWCPigHY tthrmceaibicn dactopbirdeoreirarion ad fjretion mould-
CHE edic b_fcwésé%ts; fcaﬁboﬁve?p!do;@ﬁe%{_e@, achh%gi%s 'aﬂ%eﬂﬁ%t%’ materials.
| I rect 1 njection, . por I njection an carouretor; .

c el thgfepaipisi Ty LU Groxepb TeiRELion fight Si(ectgy dispersant
passemigainlgaligtribOtiagad pedvylattuiolid & gn oegumi® hieddalm. Examples
tr cs:ki)[abqnﬁi hlatd) i&sngrienelsmfrliltelfjoed IWi Itlth' kh'ydlrr%%a b%))r(]tenders
afd %pn-% arogar%S% uel aid ﬁix{ﬁ?gg fﬁeﬁéﬁg: T e '
engd ek radyr phetspend plesti¢sninetprial s dligwirssidpns optistlebrsghtening
' Qgél{tpoe[n%lt 'té?(gilé%Qil%r%%%cﬁ%énﬁ@%baths, inks and other solvent
application systems; solids for oil-based and inverse-emulsion drilling muds;
dirt and solid particles in dry cleaning fluids; particulate ceramic materials;
magnetic materials and magnetic recording media; fibres such as glass, steel,
carbon and boron for composite materials; and biocides, agrochemicals and
pharmaceuticals which are applied as dispersions in organic media.
In one embodiment, the invention provides a composition comprising (i)
a particulate solid; (i) an organic medium; and (iii) a quaternary ammonium salt
which comprises the reaction product of:
a. polyalkene-substituted amine having at least one a tertiary amino

group; and
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systens; aftertreatnent including three-way catalyst,
oxi dation catal yst, NOx absorbers and catal ysts,

w@ ad0alymsesl and non-cat al yzed particul at e trapsPdBUS2007/083693

optionally enpl oying fuel -borne catal yst; variable

valve timng; and injection timng and rate shaping.

I n anot her enbodi nent, the present invention is useful

in coatings, inks, mllbases, plastics and paints,

especi @l Iy gh%rtﬁgla@d§ é?ﬁ” §1I1 lé %19 0?1%9[%91' altﬂeyt rtiary amino
of fset, gravure an Teen |n dlatlon Bcurabl e
|ﬁﬁem‘ﬁdhwﬁﬁ@@éﬂsn%@%aW1c 20 processes especial l'y

t ape- C@@bh@%m%@%@ﬁt‘ DA QB an X HRIO s AN @rdddi® ClquRNor a plas-
nmoul d- q type processes; conposites, cosnetics,
aHﬁ%gwyggland plastics materials. Additionally, the
conposili Ioﬁél eﬁfbofdhﬁelﬁ[ eseadmpovigot aorldismedrineldiact iwieerein the

géf&gﬁ > q%1|q cfo(r)r{ iy e ato fegltﬁomij&/%bi I bugtehlt 19,3 aolat arotrg%ﬁ%%quld based
panﬂh@UﬁdUngmbddwﬂhre pi gment s for sol vent i nks;

pi gnengs on@é&%ﬂ@ﬁ&t g&gf’tlcfu!lé L&6Hd fls°£ P&fi‘zlk&ts and

pl astics naterl rse dyes; rlghten|n
agent s Ira@aete@a&qdn@eewm |1Ia‘feiné1§an6PV1§6ﬁ VePRINGQE Bt ﬁ@mposﬂlon

| B pAREgO4 f]ﬁftl(ﬁﬂ!lt\éeiﬁhd aal%pbl*g@lﬁid gguRly st BifRler 2QUI #Fuaternary
for oil.- bas nver se-emnul si on drllllng nmuds;

dFPmHmSaft ViﬂhlﬁgFPWé’Flé%S i repshoR QAR APTE I ui ds:

parti cal gidydeeasubsnaited iamhige havagnaet ilcastainer a abﬂiaayldlmino
”ggﬂltbﬁ qrecording nedia; fibres such as glass, steel,

3 rbon and boron for conposite materials; and

bi oci dés, quatproiegri et sudsle fpheamvats the 4 iawh pinagrup to

aggbhegng?mgﬁ§@g{5|ons in organic nedia. In one
the invention provides a conposj.tion

conpr i SNAPIRAY 154 palyiicals BpieriabrrRAPl pf Pinging thn gpwposition
Wﬁﬂldd)ﬂﬁtllﬁzfadoﬁ lolfltl)e aregguat Hdilﬁar VBiatemirel foBahdric mategials includ-

OO0 bR B e RRRS 1S  ns” Britiodisugnt, hinders include

t th}d(mleﬂl)amwtaDGS Qu;pyreamd ﬁ(ﬁlyV@e@O@Bb@lﬁﬁﬂ&&s alkyds, polysac-
POTAHRZA L QLE %gﬁg’logg an(aut?attﬁrap b?dt?lgs @g%emgs §§(§e§ﬁabh{301f1é35mbod1-

converti ng
nitanbgen bllldﬁf 6a@ be mb@‘@nh’éh‘the wn@%ﬁg)alrﬁténwdh@nnl 9%%6131156(1 on

O Sutl Fadti Qlla@ BlidSmoké BRnMN08S, i @bre thah BOONEor more than
enhodi ment, 't he conp05|t|on as claimed in claim1

'n the organic liquid conprises at least 0.1 %
by wei Mbn@%m@o@@ﬂl@ﬂ tthégﬁﬂitmohli p}ubﬂlebamﬂl sz;B coh®rising a par-
9 oL ga!! rggnlc h ul@ A qulfg e(ljnar n1 m al{ Wl%l h com-
SPERELP A BoP 4 Al n% o heé h
|pmeﬁﬂmomeanMHUQéwHCﬁalnt or |nk conp05|t|on 10
conpri gi ﬁ%)l?al[%@ﬂé bieytiaied SPhihd, +ha¥thd LO38s¢ dneqy'tgrtla‘?y amino

bi nder a guat ernary
group; and

b. quaternizing agent suitable for converting the tertiary amino group to
a quaternary nitrogen.

In one embodiment, the solid is an organic pigment from any of the rec-
ognised classes of pigments described, for example, in the Third Edition of the
Colour Index (1971) and subsequent revisions of, and supplements thereto,
under the chapter headed “Pigments”. Examples of organic pigments are those
from the azo, disazo, condensed azo, thioindigo, indanthrone, isoindanthrone,
anthanthrone, anthraquinone, isodibenzanthrone, triphendioxazine, quinacri-

done and phthalocyanine series, especially copper phthalocyanine and its
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amoni um salt which conprises the reaction product of:
a. polyal kene-substituted am ne having at | east one a

WO 2008/0608§8 ani N0 group; and b. quaternizi ng ageet/US2007/083693

suitable for converting the tertiary amno group to
15 a quaternary nitrogen. The binder is a polyneric
mat eri al capabl e of binding the conposition on

vol atilization of the organic |iquid. Binders are

pﬁhé’l@?lr llhaﬁog%a%d &'ér%vr%o&gé Ut al&%laﬂ%te éri'f Q(.ll,ld alfh@ A:Q‘XI{H Bekdant dyes.

pé]ayl(qmbwybc al)th@tgélsstrlsawgpgga@m dshaygsl pese dikg an organic pig-
P YL HBANDSrsied med@,olmaﬁfé Afbsdimbhdese &Lg@hlcaﬁlgments are

cg% Lose ..and na r ot such as casein. |n one
BaHocyRRIRES, etSH%ClB Ihge pe&éﬁ‘tgéoﬁfaé‘é%ﬁﬁt MogopsRs, disazos, indan-
C oP &y, ah thitagthramek eqmﬂamdb(ﬂ@g/ml&aez&ﬁombladkhe amount of
partic IlloaI‘tg 24 13 nmf ex"tien %900/ FﬂrF tshcehn 3q0% aolln sil-
nore t g%o“(% T AORE SAhA G Fed Re> PhVefti o
pmvubdesetea and IChaltkaspertwrhqic iosrangicamptarials25ueh esl alueina, silica,

391&6’%9] I’g] 5 gadHi Corl hﬁHHQ Q&Q;nam% esrlll? aly cm'bld%n carbide,
sal t | C

, com prises reacti on

p8lyed ledheansplygnugy éﬁt“af’rﬁs né&th d0¢tal tﬁ@nqt%sparaﬁélaéﬁ magnetic

t a{attér&my Judh G, thgrr@agheuamﬂlctbs cffuadxﬁftmnzme@m@%amany iron and
htabl e for conve n”[ 5? té{% @m no g doup @c 4

VR VIVEL &?n&fa?“ﬁ‘i‘ Y °8 & SR A Eh &SP PFIAC

[ £eralmeso Bgm@laﬂyph)eglmmtfeﬂmmnaadyn@ﬁl pd’tackee,Cespegall§ adbtallic iron,

Th&%gf?éag{mpdo%g?p%‘ﬁd Q?C%%lth?r%g for exanple, in the

our I'ndex (1971) and
subseqliennc cebodingry, dfc, orgadicsuppbeneritich chiebepogsent with the

uegﬁbo&h@n orant %acﬁ%ﬁ%gdu&)' cﬂfqﬁ@tu%ventl%}iaéﬁﬁl £3tilllate solid, is a
%gnl C pignents are th os% romthe azo, disazo,

@ﬁ%é@tgﬂi {q,”a]aﬁ)thgq g% Ofi%tt ¢ oganic medium can be an or-

I g@m@daﬁﬁ@r qlh%,orgatﬂb hﬂﬂﬂi&l lhﬁﬂ'ebe anbhrpgat MoM@olar organlc liquid.
odlbenz nthro

€, q
a o Pht éiifﬁ?ﬁ nenoéleP@é‘E Orggfblgcilgmdﬁ grgpﬁgplpoun& containing
phtIDthmpﬂeammtﬂctgouﬁﬂot/\(m?ﬁl@&/ 086888 The non-polar organic

b et 68311%%3118,18 B LFHIGETRN & cﬂﬁ&'l 'gve%luene and
AnaUaRe R A AFafpony 3t

si ¢ and

cayl@@ﬁ) maé&g@na@ﬁt eﬁ@m@ﬁc sltvﬁr@qalrlg/omr(@rggeﬁﬁd@obwae,e@whloroben-

”9&?6 |dhk@f0?€llu&{egaﬁb§ hRi 'enﬂ@ﬂ‘tahlp'ﬂaﬂlé Syd RS NG. g hnear and
€ organi c pli

gmcéﬁé %illp&}& a @ﬁg{car@ﬁggﬁpqnyagcéﬁbg; more carlggn atoms both
pﬁﬁltyalandypmntfaﬁs sﬁﬁfaoaiz)psh,alccgeaarz:dsallpmlanhy&obEMnes(,e g. di-
flpor ant hir ones uteq carktJ

PR GeSt hERGHTE EuiEo b AR RoR BB ) gpgpatural
aspn{pallar orgawks fig.gsivkgctilda, oibauyfleweand, tihaddd; oil, terpenes and

pg,f}lceﬁ%sa)t €1ft %&%&b%ﬁéﬂtakﬁerﬂﬁmtlg%esﬁﬂ UT e : polyolefins,

polyesters, polyamides, polycarbonates, polyurethanes, polystyrenics,
poly(meth)acrylates, celluloses and cellulose derivatives. The compositions
may be prepared in a number of ways but melt mixing and dry solid blending
are typical methods. If desired, the compositions may contain other ingredients,
for example, resins (where these do not already constitute the organic medium),
binders, fluidizing agents anti-sedimentation agents, plasticizers, surfactants,
anti-foamers, rheology modifiers, leveling agents, gloss modifiers and preserva-
tives.

A dispersion may be prepared by any of the conventional methods

known for preparing dispersions. Thus, the particulate solid, the organic
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zirconia, titania, silicon nitride, boron nitride,
silicon carbide, boron carbide, m xed

W@ 200806038%1 um nium nitri des and netal titanat eBCT/US2007/083693

particul ate magnetic 10 materials, such as, the
magnetic oxides of transition netals, especially iron
and chromum e.g. ganma-Fe203, Fe304, cobalt-doped
i ron oxides, calciun1oxide ferrites, especially

bﬁ{eidwnj Sd {htee(ﬁspeqp%t rﬁ? Hﬁiéd ?\”é/eoﬁi%p gﬁb az{nlxyure then being

ran

t Rebjseied tPrﬁ méh@ﬁ%dﬁrwémpnt tqwéed@uegathe dapEdeunt thms@rd to an

C@ﬁp&@rlﬁfeeﬁ%‘tfow etxarn?hse bylBalf AR, tHe@d r@il1idd) egravel milling or
ct.l on. produc

he j'nvention, an arti
s8lastic midfing uﬁil@&t@ GSPSraioRr papreh aﬁjb%eﬁ@fve&m@a.%mmay be
t heaxeﬂgarrb@uqmch panticinsibe imdependengBndrCinl ddpiixelire Wieh cither the
OB . TR 05 A OB B oLl AT ein
aaédeﬂoarmbmndmantbamg agtatel fopiravide the oopposiipomat i ¢

gr oups 9k SN éﬂﬁ]@gﬁgsen?%eﬂﬂen Qg:pgftlhc% cﬁ}?;glﬁt)e%oto liquid

liquids inc e non enat ed ar omat rbons
(élsgersmﬂswh@nea%bw@me@ﬁé}w HEIPSHEPIME VAP AT BRRt pQprise:

hydr ocar b@p$rohe0 3. toC 11% ﬁsttﬁrhzled}aculdtecwlfar oben- zene,
chlorotohﬁige) an ﬁggngt%d a|lﬁg ; drocarggg%nhnn
(e.g 8 fCBRROPRI R ot

cont ai ni ng salxdesrcrﬂﬁedabow @ad atons both fully and

partially, 02 %1’0?11{ 3h ?9?9 o%eagla&%{l% cgthat i)vﬁgrein all parts are by

hydr ocar b
tetrachlorl@@uﬂﬁwmdﬁb¢@mnvn$ﬂﬁbhﬂﬁﬂéélﬁéﬁ@ ) and

nghy ﬁ@éh dl%’é'lrsﬁ)‘ﬁk @fe %&ﬁrﬁs‘-‘(’ﬁqﬁﬁi) Gnks/ %gﬁltt§ kﬁlnﬁ n‘i’i'lll bases
sunfl ower ol i.nseed oil er pene

n n ud )
I'n one énBtRd ﬁ@rﬁm thietetopl nghr%awi Sd@svwép der hydrocarbyl
pgkcmqi"eé uB&d in ObYEEIre s8nsch dlhyerisdes- ka@waartbmmased in the

Par S ECUR oYt T pod PR MBS AREL MisBLRY pugacbed to
Smmnﬁmmepﬁr&a imolacwanhed bﬁvmvgysprd&imnmmﬂy mhyxdnogarbon

@Hat‘%% S@%a{ngplgé Gf &?ﬂ)caﬁyﬁ%y@s %m’&%t hﬁ%?ocalrlgon substituents,

i Hpteds.erpliphatie on(e éxar@ﬂf}é qresallk@lywh@héwlh:es@ glo Awtloalkyl,

abflﬁ@gly(eﬁﬂ@ Subbtituendshen® rag@fﬁht‘fc MadibHMe-, aBi RN Slic-substituted
i di zi ng nts anti - ﬁe i nentati on agents,

e
p%@eqt&a ZS@P%P%H%I&H got Willsas Gielic. pubstityents hbgpiggyhe ring is
moeinbleeeds ,thtodgh| amghag@oition @ ohs ﬂibthcflleﬁ‘l(s g&;n’dxxo substltuents
Pt GS% C rnsi gaortrl]n 0 ts}l%sﬁ'léﬁtlear@tyﬁ%cfo%q( te %%H%B ?I{eag 18 ﬁastltuents
dlcslfztensn@ nen-hpduscarbdregmaps ivdutlatie tholcpnltext lé tlos gaydngion, do

22010 20BR/ PROB §§nf>q§/ b’%ﬁ@%@ﬁ?\ﬁﬁée SRR bs ARt f(ﬁ g halo

d|spersant y e mxture
bétspgeialyshlose @adtfbloaO)sréW@ﬁwc%lkow erat:rﬁﬁmo flyiaergagto, nitro,

t RRrdRal ta'n@I ﬁﬁfd%fya hetetPlsuBlstitQe@B, tHAR K0 R st @nd Z)ﬁnch while

r exa all mlling bead mllin
Ry R B Sompthafls iaeqer b chirrcicr e it afse S ghfisginvention.
f oomech ofcl eha@tciaxtelnyin theng @lri chaimythrewise composed of carbon

atoms.  Heteroatoms include sulfur, oxygen, nitrogen, and encompass

substituents as pyridyl, furyl, thienyl and imidazolyl. In general, no more than
two, preferably no more than one, non-hydrocarbon substituent will be present
for every ten carbon atoms in the hydrocarbyl group; typically, there will be no

non-hydrocarbon substituents in the hydrocarbyl group.
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5 treated to reduce its particle size independently or
in adm xture with either the organic nmediumor the

wal@pesssmt , the ot her ingredient or ingredi eneGI/UR®NT/083693

being added and the m xture being agitated to provide
the conposition. The conposition of the present
invention is particularly suited to |iquid

di spersions. In one enbodinent, such di spersion

conpos L . . .
o part ICLPARaSEIp 486 ﬁ%&%%ﬁtsﬁ%ﬁl Qb ARy ileract in
c SrepBopldfosmuidiwng sattbiindieycompamsnisnel &gl §nedef§émubélan may be

aam&en@ﬁgm(t%sé hami0nitRI9%daaat %ptns@dhc@rﬂ@fau Gons (of, e.g., a
qui d; wherei.n al| @ﬁrts re b

aﬂB‘iﬁFﬁeél X S0 migptedocgther agipie ars %%C§ B Og ﬂ&érr%?bﬁ%les The
apeodmaf tdrned t(hbrdblyl dﬁcludinklg thaqunﬁfscts dothned hlbelh)a:&qﬂoymg the

used her the term.:hy: carb substltue
ﬁy%alp(o)smPB 'k Pres%n.t 1n§enl}1soe dm i {enydgr s%anrnagl,y ﬂ éee susceptlble

whi ehsyi @esmptlolknbimelttbelﬁﬁoga S@kh Immflcathrh@nda’ﬁactlon products

S i I : :

at@ge‘rsnhf Ih?(%léit ;}hiaﬁ id{aecﬁc%gé c;foth%h&regéehq ITHIIHH dﬂtﬂﬁ’l h& ﬁ)‘i@s‘%ﬂt invention

NEREUTIPASS G A CHAMRRS e BSRAIPANEY Ydmidre ik B%THPQI@PMS described

chpgact er. Exanpl es of hydrocarbyl groups include:

hydr ocar bon substituents, pLEg, aliphatic (e.g.,

al kyl or al kenyl), aIicycF%%Q?§_§_, cycl oal kyl

cycl oamﬁ@nmlv%ntwbsz&mt H& Mufthe P MGu AFLEB i Cthe eduo%ﬁgl &amples,
%I%h ¢J g u%@tututed aronatlg %ybstl ﬁ S, a8

ichy §et8 yerth patpEpily (Nt grRises RO HBIenfs gV e the examples
c arppet eitdttbribuglatatiet fresenp ditenoion ofhel laee msxl iatmlded to limit it.
(e.g., two substituents 25 together forma ring);

substituted hydrocarbon substituents, that is,

S BRSipldI/Nt Brepa@ifioai ofiPdy bt Biyd d @eah Plamiss (RIBSDWA Chia
i Bhiohgecontext of this invention, do not alter the

e AL DRI AR Sl P A e s

al Kloxsyrcanter cgpssostlr&trkj?ITFErJoaps,oglam theopowelil forothermaeiple) is

\f\zbﬂﬁe’&@ﬁjx{‘%b@‘%ﬂh%‘%rﬁ&l&é@% berisDah ssngs%te %%ﬂ&ﬁged with

Ing a pre SR hant | rocar
chaple (el malp, 1 aubohpétewofinylidane; opolyisebutyd¢ns (PIB)

obhels hhRr&y Fd'i[ hoa269T &ad 1 REoI8T (76 thﬁﬂ‘@ﬁl@‘nﬁ@ bubbled into the
conposed of rbon__ at ons.. Heteroatons .1 ncl ude sul

oXSAGEN, OWSTt Fo Qs kG ESRETOM A8 sSPAEEASs ity @HFeEeRs at i16:120°c
pykedydht tb wenibyve Hi@lenyl and |n1dazolyl In general, no

non: hydB kB SETer Pkt FRREEMIROLOHR guioptgve and the
e‘aeﬁoylatvemeahadbd“wrmms nigle t(hé 0B§gr BArdbdridgr dupple of gaseous
}ria¥mné hes e }f]éﬂeé%deg ar{botlbe”f&cﬁé{ﬁ“é’%%@g@o 160-170°C for 8

uents 1 nt rocar group
2 9181750670 RCIrthsp oesalgsreswreu 1§ sggfoviietrpggtiongggooled to

Ofrodrﬂ%rﬁ'ﬁétﬁfdr@'aﬁddﬁ@ prdsbad @b@l\ésseaaznbﬁ e88REsdd TVt 99 solvent
flnwgifornu i o so, that the cqu s of the fi.na
eg,( olﬁlaﬁ%@ % w/w actives soluti

¢ reaction 18 stlrred until
homogenous. The resultant PIB-DMA solution is transferred to a separating

funnel and washed twice with 2M sodium hydroxide solution, to remove HCI
and NaCl. After separation, the product is dried over MgSO4 and is filtered
through a Celite™™ pad.
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different fromthose that are initially added. For
i nstance, netal ions (of, e.g., a detergent) can

wWonR@sasmsst o ot her acidic or anionic sites of oP¢EDS2007/083693

nol ecul es. The 5 products formed thereby, including
the products formed upon enploying the conposition of
the present invention in its intended use, may not be
suscepti ble of easy description. Neverthel ess, al

DeFROBTT 2L ORS, ABB N ARG O BIEOIHEALS: Hin afif gl s

i onpasses the conposition pr epar ed by
adm Xi hi;glu heny;lmdqmonmiwsodesfmebédB)ldwgoMn BXANPEESNO]CS),

Tlﬁﬁ?%%&&tahs’ Qn&‘@l p@o&%%@&&bdﬂf# o fl%ﬁ&@ﬂl Y 4 HEF autoclave at

articul

aa%rb@raéeloax@a%@aﬁmg at \§hi%Ce Wlnée &t%amgr dge nauxéire is cooled

plf(?%dimtedeﬁ@gﬂalttdr@sa&la&h@ ch’faqeyg@ r1§$@fﬁbvéd‘ﬁ§ w&dsﬁmg WREY0BHE 10%
no i nt ende

- re r at
Ry R e A hiadvil is R T B R DS h PR e glagane is
Astripparodf 1wsyisld ﬂhakPIIB aﬂabeﬂyal dhé pokdiblyi aleo BIRlalepdologen

chl ori %e %’?’or {cﬁl e&) ftﬁ sin%er &@fe%sg‘rt Lugc{ ?ean LQEStark trap is

joints, ass er mocoupl e

coharged e’dtht b nxddi(ud () hfcke dbmemhy;bbérfmylaﬂfh@ PgB apdigs 0.5 moles
V%?%@% hfu g'[l@rd%gt 84&1111&%9919105 %59@1‘1’1‘1 \égélg%xane The

| ow vin ene 1000 Nh po |sob
hé%?tcgent b freetefl6e wily jl eng m@re 1W@tamk§) rERPYd nagnd  the

bup&bﬁ@lxanetl@ ehgved Q)@Cdll@tﬁll&t\/(ﬁf urfd ol csium! N of @RHel Hdmethine

- ro0EL Ram Mt R sl Rl Bl e RIS UookPa byarogen

t iransf artoddve at 2000t focldaneuandotidvecd duyt mlp@ug seddredacuum,

R ARGl o o 10 g

am ne and the reaction is
heat ed to 160-170C for 8 hours, or until no further

r eduGhlon N HHRSBHEEhte é@zﬁ@rnaf@earﬁﬁ@ﬁﬁﬂrﬂ)rha'lts n%?l‘%l €dm the
mperature and the pressure is released

F.OOm f
Eﬁ?ﬁ?&ﬁngé?qe}’éé%ﬁ‘/ﬁ%k? Aol vent 30 is added to nake a
70% W Whaatiotism pﬂidut:tl on Eaaﬁhpleha r(E/&f:tloam 7(}3%Sdcltlﬁléedlg, 27.5

tl t ut )
¢ PR oy B0 A4 Foan bRt Uil £7aRa voaeh b (e imethy
wistliph2te! Sotli, it hymolyiisledded dtdpovise bwer empweniEito pmulide the
%gbtznﬁf& %htﬁ?rﬂﬁﬁla%a{elg Wh%?f@gfb{]&gﬁ&ﬁ s st%dsgt Palog]g tEIEperature
2308p0608d8! Facmttwoblqy@%g@d Exéi:mplaedsand titrated against

PheRasabidr&dn Raldtsyobut ene- di met hyl am ne (PI B DVA)
Vi a

Example 2 — Benzyl-Chloride quaternary ammonium salt made from the

reaction product of Example A
The reaction product of Example A, (Mn 1045, 70% active, 41g, 27.5

mmol) is stirred at room temperature in a glass vessel and then benzyl chloride

(3.32g, 26.2 mmol) is added drop wise over one minute to provide the
quaternary ammonium salt. The mixture is stirred at room temperature for 1
hour under a nitrogen blanket and is sampled and titrated against bromocresol

green indicator.

Example 3 — Dimethylsulfate quaternary ammonium salt made from the

reaction product of Example B.
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hydr of ormyl ati on Hi gh vinylidene polyi sobutyl ene (PIB)
(500g, WMh 950, 0.53 noles), 300g dodecane and 2. 8g

W@ owalososest acar bonyl is heated in a 2.5 |itre BCIX/OS10aVE83693

at 5 280 bar 1:1 COH2 for 5 hours at 185C, while
stirring. The mxture is cooled to roomtenperature
and the catalyst is renoved by washing with 400nl 10%
aqueous acetic acid The product is neutralized by

was hi t d |

e AR SE ARRECE Byt B PRAEOOL 21y gl mmo 1
r SAEedin é@ﬁ%ﬁ@@ﬁq}wm kg S@levﬁssq:orié@rﬁ@é\renéﬁatlbwﬁoa@mus and
Suah&nl 1 @ﬁlﬁh%te 19.8spangeyd rﬁ\ﬂnbf) ils ARSI (o %Qgideofthet R@aternary

above ornyl atéd Pi B | es
ORI SR et oiheaira i OB AdtipustpRder @ nitrogen

Cjbtdndib'exan ¢he dikof flwak hoots, il heauedist anipeéd dixd timtakdd against

nor e vat er ved and t he cycl ohexane is
rngE%%e%yE%?%%Pﬂca 'on under vacuum | kg of the
azomet hi ne product from above is reacted wth 100g
R&nemphd ckel BendyRE66B0IdRa ghytdrege narhfoniinansadtutnoalcay®m the
a | I'owed by stripping under
‘rea%%%? FQduct P RYA S  nal Pl B DVA product | mle 1
- Di metlhyl wastion erednst efranKVnB}@an(Mm 894, t2$raae 2f5r80mrn01) is

t Qﬁrreﬂ @@Q?‘lé%@ V@ﬁs%@ WGth P(f EXRAREMA 5800 TGt hﬁﬁpﬁérﬁﬁ%enous and

pro u 1045, 70% active, .
31 Mlorif GhGe Pagmm@ﬁﬁeﬂ%ﬂaiﬁé i 9 rgri & Sthyo Gigiernary
aadmtdiﬁtﬂmdsdt&tddyﬂhe roadt Inails eheb Bd3y,9026 . far BTuts ueda@ddaidrogen

bRk A R e R RanE R WA G &P Pt eguins

t bnproatsnl @rednomdicabbpur under a ni trogen bl anket and

is sanpled and titrated agai nst 25 bronocresol green

i ndi cator. Exanple 2 - Benzyl -Chloride quaternar

alamplay) sadtyrepedaxidegratqiparyy apmeniam palbmade frggm the reaction

E%ﬁﬂﬁkﬁoﬁEIﬂﬁkaQCtion product of Exanple A, (M 1045,

70% act 1 ve, 27.5 mol jS.stirred ro )
t enper arrga?tw L PEdySt Ogg%’wpl% Q\ﬁwoégné?iﬁghﬁ[?r gdes) is
(His2Yin 26ea2tionokysel svicddeetnd ro&ilie\/%ﬂ% @Niémodmﬁ aft g heated up
t [ atern X

: go g{)‘%}/r @3105 hl‘iae m%xut %ee%lgfri%st s % 630 gU 3”1111 felgf 15 added
nidtapoygea dyieark houlanw p@vsmeeduawmarytmemuag aahsﬁfter the

bﬁ@&@i@)ﬁ%ﬁ@he aw‘[ﬁ%ld D[Hé ¢h M ratuse ogﬁ@"ﬁ‘ﬂxfhl% 15 malntalnedhfor 2 to

thyl sul t quat’er nary. ammoni um sal't nade fromthe
r éé&urf&anTb? 6%‘1%110116\5 npaieptE b FIIB. \WWhonrgrosswe! to 50°C and

P3¢ dAS2 DM QBRHIZ vessel.

Each of the documents referred to above is incorporated herein by
reference. Except in the Examples, or where otherwise explicitly indicated, all
numerical quantities in this description specifying amounts of materials, reac-
tion conditions, molecular weights, number of carbon atoms, and the like, are to
be understood as modified by the word "about." Unless otherwise indicated,
cach chemical or composition referred to herein should be interpreted as being
a commercial grade material which may contain the isomers, by-products,
derivatives, and other such materials which are normally understood to be
present in the commercial grade. However, the amount of each chemical
component is presented exclusive of any solvent or diluent oil, which may be

customarily present in the commercial material, unless otherwise indicated. It
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The reaction product of Exanple B (Mh 995, 23.7g, 23.8
mol) is stirred in a glass vessel with | Oy Sol vessoTM

waz@ssaelissent until honbgenous and di net hyl suP@ITES®07/083693

(2.85g, 22.6 mol) is added to provide the quaternary
amonium salt and the reaction is heated at 90C for 3
hours under a nitrogen 5 blanket. At the end of the 3
hours, the mxture is sanpled and titrated agai nst

Bgsg{pl‘l}é ?ﬁ?érstgégqlgal} gﬂg lruﬁgéroa{ éi%'%&%?@%ﬁ)sugif ra%%e anfi ratio l]ﬁmts set
r é%réh i kpcigr gy be odesz%mé@nﬂy Beambinge. r Sailag, ﬁh@d@@ges and

Oﬁm%ﬁﬁﬁmoﬁ cBe{ MRnR9P of 21?6 #¥en@Sn aiBRluked $og e%ﬁérrvflﬁl‘il rhdles or

ass yessel th I EP}SSOTM 150 so ve nt i
h&%&b‘@ﬁo any © %rhle L (24864502 e@l 9 cjgression
admlmmgpémhtﬂﬁly hﬁ" Cpeings n&%ylncamldﬂmtﬁ)aiahcamdhdthﬁo not
r ea tla?py %ﬁe{]ﬁhe ena faCto?,ng %%é%r gaarcserl %]ﬁ q.etlil ScroglllptOrSI n under
sanmhé@aaﬁm titrated against 15 bronncresol green
i ndicator. Exanple 5 - Styrene Oxi de quaternary
ammoni um salt nade fromthe reaction product of
Exanpl e A The reaction product of Exanple A (M 1045,
522.5g9, 0.5 noles) is 20 mxed in a reaction vesse
wWth styrene oxide (60 g, 0.5 noles) and is heated up
to 80C. Once the mixture reaches 80C, acetic acid (30
g, 0.5 noles) is added dropw se over 2 hours to
provi de the quaternary amonium salt. After the
addition of the acetic acid, the tenperature of the
mxture is maintained for 2 to 3 hours. The reaction
is monitored by FTIR The m xture is cool to 50C and
25 decanted into a storage vessel. Each of the
docunents referred to above is incorporated herein by
reference. Except in the Exanples, or where otherw se
explicitly indicated, all nunmerical quantities in
this description specifying anounts of materials, reac
30 tion conditions, nolecular weights, nunber of
carbon atons, and the like, are to be understood as
nodi fied by the word "about." Unl ess ot herw se
i ndi cated, each chemi cal or conposition referred to
herein should be interpreted as being a commercia
grade material which may contain the isoners,
by- products, derivatives, and other such materials
whi ch are normal |y understood to be 35 present in the
comerci al grade. However, the anpbunt of each chem ca
conmponent is presented exclusive of any solvent or
diluent oil, which may be customarily present in the
commercial material, unless otherw se indicated. It
26 WD 2008/ 060888 PCT/ US2007/ 083693
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is to be understood that the upper and | ower anount,
range, and ratio limts set forth herein nmay be

w0 padspenssent |y conbined. Similarly, the rangesPents2007/083693

amounts for each el enent of the invention can be used
together with ranges or anounts for any of the other

el ements. As used herein, the expression 5 "consisting
essentially of' permts the inclusion of substances
that do not materially affect the basic and novel
characteristics of the conposition under

cORkataes gleiven. 27 WO 2008/ 060888 PCT/ US2007/ 083693
What we claim 1. A conposition conprising a

guyat ernary ammpni um salt which conpri ses

Jact | nedmBRRicen GempHsing di G St i ek it gomprises
hawi rgctadén peristt efe tertiary amno group; and b.

qguat er ni zj en le far convertl t he
fort s afy IPBeEP SR AR, Syt nFRREEE RO BR qgony amino
Tganunnpé3|t|on of claim1l, wherein the quatern|2|ng

agent s it

dial ky b® FFELE apqrB i SOURN RS SR mino rowp to
t@ﬂ%@/ %@Béﬂﬁ?@§* hydrocarbyl epOX|des in conbination

with an acid; and m xtures thereof. 15 3. The

cqnposition of clai ,.wWherein th .. .

pd1 yal ol b AisERiZiRRepaggd is selected
mﬁﬂom: tlieagrovaplogh};lsmﬁg abdidik A0l facsabliuyt h3lddd3; hfdrothdyl substi-

b h I e
N
d@ﬂKv@diﬂmnﬁﬁa pol yi sobutyl ene. 5. The conposition of
claim1l1, further conprising a fuel which is liquid at

rqgom t mgcro%{ﬁ{) sftion éf f@*au};hP \98%&3 'tl{lehg&ggfkeﬁé %{ﬂpgtfltute]d amine

farther ¢ rsing
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viscosity. 30 8. The conp05|t|on of claim?7, further

cqnpri gnent

canel PR ortRARSY S ERu T ot nerele Pt e yZPEL sphygiauent of the
t palyaiksossubstitutddzming is despat Gamt spolyisoboileng.

nodi fiers, friction nodifiers, dispersant viscosity

nmodi fiers, extrene pressure agents, antiwear agents,

ait i oxiTharsosposisionox daim il nfiirdier semprisowns fedivdiitlbisliquid at

desoth $ihh&agre pouUr point depressants, seal swelling

6. The composition of claim 1, further comprising a fluidizer.

7. The composition of claim 1, further comprising an oil of lubricating
viscosity.

8. The composition of claim 7, further comprising component selected

from the group consisting of metal deactivators, detergents other than those of
claim 1, dispersants, viscosity modifiers, friction modifiers, dispersant viscosity
modifiers, extreme pressure agents, antiwear agents, antioxidants, corrosion
inhibitors, foam inhibitors, demulsifiers, pour point depressants, seal swelling
agents, wax control polymers, scale inhibitors, gas-hydrate inhibitors and

mixtures thereof.
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35 agents, wax control polyners, scale inhibitors,
gas-hydrate inhibitors and m xtures thereof. 28 WO

wWQO®8HBEB88 PCT/ US2007/ 083693 9. The conposikCDOSIN7/083693

claim8, wherein the conponent is an overbased netal
cont ai ni ng detergent, zinc dialkyldithi ophosphates or

m xtures thereof. 10. A nethod of fueling an internal
combustion engi ne conprising: 5 A supplying to said

€Qal N€pb . ot Jiion™BE “tlﬂaihls g! lvﬂfé'ran e &%ﬂc}n‘%ﬂﬁ ¢4 3hWkrbased
and ii. quaternary ammoni unisalt conprising the

r 8xtlicontapniadeterpent, ainc glinliyuldkanphesipntes Qrtraikterep plecreof.
having at |east one tertiary amno group; and 10 b. a

guat er ni zi agent .suitable for converting the . .

£dPe i akyelidig fré?%a% altsm&La?ra Wi RGO RERPTis AE:

The netthodsgiplgibaitensdid,cngher ei n t he quat erni zi ng agent

i's selecteg f¥qg1 EH?mQEOQ Rﬂﬁﬁ éin aofr,dialkyl

sul f at es; aliﬁf ﬁ§1|des;mhy3rocar ﬁ?psu%%?f?uted 15

car bonat esii. quedermenr bypmoppox isalé somprisogishe atdconnpireduct of:
an acid; or m Xt g?gfr%}]ke Q%gﬁ%ﬁtuteﬁzamﬁew apfeast one tertiary

| ubricating an i a ustion engi ne conpri sl ng:
A. suppl yi ng #¥"¢ BEOWY. dAfkcase of said engine: 20 i. an

oi | of lubrigati Agqut&aoshd YigeRNGuikdble FUALBRNGEMg the tertiary
anmoni um salt conprising t roduct of: a.

reaction
pol yal kene- si4t? tgmlﬂ’dtoaﬁﬂ‘f?gerﬂﬁw Wém&f"g'l east one

tertiary amno group; and b. a quaternizing agent
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¢4 qu e e B b 09, Wie it s Moo STLOR FE0MBed from
wher gionpt deasguag exfriizlkyl seldetas; dlkylskdlidesetlydrogpnbyt Rebstituted

IELBBn£RES h$lioRHHI PbrIdeYlinShBheGon al Ky lanhdiides: mixtures
hydr ocar byl “ substituted carbonates; hydrocar byl
e #fes in combination with an acid; and m xtures 30

thereof. 14. A conposition conprising: (i) a

ticy ate solid: (ii) an i um and (iii
Dbt o RaT iR (A iR B e Sheifgontoriside:
reacti @n psuglicing o6 the aanloisy af kedenginest i t ut ed ani ne

having at | egshy) QR JRLIRA\YAII%ng35 9roup; and b,

quat er ni zi ng agent suita or converting the

tertiary ati @enrtgnaupammoniungsalt epmariyingithe sgpskion product of:
a. polyalkene-substituted amine having at least one tertiary
amino group; and
b. a quaternizing agent suitable for converting the tertiary

amino group to a quaternary nitrogen.

13.  The method of claim 12, wherein the quaternizing agent is selected from
the group consisting of dialkyl sulfates; alkyl halides; hydrocarbyl substituted
carbonates; hydrocarbyl epoxides in combination with an acid; and mixtures
thereof.

14. A composition comprising: (i) a particulate solid; (ii) an organic medium;
and (ii1) a quaternary ammonium salt which comprises the reaction product of:
a. polyalkene-substituted amine having at least one tertiary amino
group; and
b. quaternizing agent suitable for converting the tertiary amino group to

a quaternary nitrogen.
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29 WD 2008/ 060888 PCT/ US2007/083693 15. The
conposition of claim 14, wherein the organic nediumis

waroosogmss ¢ | iquid or a plastics material. 5 BRE1/UI1067/083693

conposition of claim15, wherein the organic liquid
conprises at least 0.1 % by weight of a polar organic
liquid based on the total organic liquid. 17. The
conmposition of claim14, wherein the particulate solid

is a pigment. 10 18. A paint or ink conposition

conprising a particulate solid, an organic liquid, a
bilader ThAdomngsHIoarafaryim howhensins et organie imediwpr is g@corganic

t dguleedcs pRstcPha@duat. of 1 a. pol yal kene-substituted
am ne having at |east one tertiary am no group; and

15 b. quaternizing agent suitable for converting the
tenti arIyleamm}msngfmup ctadmal fjueh@kciathe ﬁllfgfahfbgﬁ@uldl&mﬁlses at
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the reaction product of : 20 a. pol yal kene-substituted

a'ﬁne %%'cBEh dbitlofdilc1ARe1 4 Qfﬁérgﬁlyth@ghﬁﬁulagé QU 1332[]91gment

quatern|2|ng agent suitab or converti ng t
tertlary amino group to a quaternary nitrogen.

18. A paint or ink composition comprising a particulate solid, an organic
liquid, a binder and a quaternary ammonium salt which comprises the reaction
product of:

a. polyalkene-substituted amine having at least one tertiary amino group;
and

b. quaternizing agent suitable for converting the tertiary amino

group to a quaternary nitrogen.

19. A mill-base comprising a particulate solid, an organic liquid and a
quaternary ammonium salt which comprises the reaction product of:

a. polyalkene-substituted amine having at least one tertiary amino
group; and

b. quaternizing agent suitable for converting the tertiary amino

group to a quaternary nitrogen.
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