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55 wen one nole of the substifuted succinic acid is reacted with one or
two noles of ethylene oxide, resfBgtt@ekyOHU. S. Patent 3,630,904 discloses
the pretreatnment of a polyal kyl ene anmiyye with an epoxide to forman in-
termedi ate which is then reacted with hydrocarbyl substituted succinic
acid or anhydride to forma lubricating®oil dispersant material. Epoxides
di scl o8ed as suitable include glycidol, ethyl ether of glycidol, anyl ether
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55  when one mole of the substituted succinic acid is reacted with one or two moles of ethylene oxide, respectively.
U.S. Patent 3,630,904 discloses the pretreatment of a polyaikylene amine with an epoxide to form an in-
termediate which is then reacted with a hydrocarbyl-substituted succinic acid or anhydride to form a lubricating

oil dispersant material. Epoxides disclosed as suitable include glycidol, ethyl ether of glycidol, amyl ether of
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40 ~ In this process, the selected pol yner and nonounsat urated carboxylic
reactant and hal ogen (e.g., clhorine gas), where enployed, are contacted
for a tine and under conditions eEP@372708B1o form the desired pol yner sub-
stituted nono- or dicarboxylic acid material. Generally, the polyner and
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will be nore fully expl a~agd/bel ow, noepoxy Al cohol Reactant B The
nonoepoxy- al cohol reactant | oyed i he process of (ZEds I nvention
conprises at |least one c p unqi;3 é\one epoxy group 20 O [err] 25 and
at | east one hydroxy 8{) up ( CB Preferably, each -OH group
i n such conpounds is nded to 4Sdarbon at mot her than the two carbon
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conprise nmenbers selected fromthe group consisting of alicyclic nobnoepoxy
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M3, and M@ can further comprise -OH, with the proviso that at least one of RY, R¢, M1, M2, M3, M4, M5, and Mé

§5  comprise hydroxy-substituted hydrocarbyl.
When any of R1 through R* and M" through Me are hydrocarbyl, the hydrocarbyl group can comprise sub-
stituted or unsubstituted alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl. Where the foregoing groups are sub-
stituted, the substituent should be non-hydroxy and may comprise acidic or basic substituent groups wherein



with the proviso that at |east one of the [err] groups conprises

hydr oxy-substituted hydrocarbyl. R2 and R3 can together conprise ring
carbon atons in a cycl oal kyl ringERadrhyps®iom 5 to 8 carbon atons, e.g.,
nonocycl i ¢ nonoepoxy conpounds of the formula: 40 O [err] [err] [err] [err]

[err] 50 the aclds of the acidic substituent groups are characterized by QERJ of‘ﬁﬂﬁfeﬁhﬁh @addsthea\ﬁsésrbrr fgcr
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substi t ut ed Inthe shvsaiainples. lAzttombrisgs phetyher naphthyl, amgl RSpmptisés) alkgion e todl caporsont ai n
from 14to 30he alpm’sppxmalmls ofiferentie t thérefprefinclude () compduddsoeirelsinR atdR?sare delstefined

pr ef er abl gooxeiand vierein| R® ix hydogenand Rt ig fuedrocarby y4-9. kv of ¢ ta 8l carbonsg, and (t) cempatinsies .

| 1] ust r at MyEeiR' and Bsethtd nagjabove gnd beth ] gad R ase hxdtoasn. Thedgatiey groupgf geypounds

i sopr opyl ““??"iﬂ}?’m'"a'ﬁp§’8°ﬂ'ﬂ?%VFdsaﬂ%?ﬂ")PP'°pﬁé‘?{%d byfefry¥ie: octyl, nonyl, decyl,
dodecy] , tridecyl, tetradecyl, oc- tadecyl, and the like. | I | ustrative of
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wherein R'! and R? are as defined above, and wherein at least 1 of R! and R2 comprise hydroxy-substituted
hydrocarbyl having atleast 1, and preferably from 1 to 4, -CH,OH groups per moiety of the hydroxy-substituted
hydrocarbyl. Most preferably, R2 is hydrogen and R is monohydroxy substituted lower alkyl, that is, alkyl having
from 1 to 4 carbon atoms,

&5 Exemplary of monoepoxy-alcohols of formula Iif useful in the process of this invention are 2,3-epoxy-1-
propanol (viz, glycidol), 3,4-epoxy-1-butanol, 2,3 epoxy-1-butanol, 2,3-epoxy-1-butanol, 2,3-epoxy-1,4-
butanediol, 3,4-epoxy-1,5-pentanediol, 3,4-epoxy-1,2-butanediol, 4,5-epoxy-1-pentanol, 6,7-epoxy-1-
heptanol, 11,12-epoxy-1-dodecanol, and the like.
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[err]and the |ike. Wen any of [err] through [err] through [err] conprise
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aci d gener aMopry apdicartiondic foiti anbydride reatdnigid of tokeabove tyhiee sridaneghioas fyrtheinphodictibmee

pol ymer sV dkpown, Fos gxamplepalkenyl substituted dicarboxylic acid anhydride can be made by the reaction of the



and di carboxylic acid material is derived froma nonounsaturated

di carboxylic acid, anhydride or ester (reac- tants (i) and (ii) above) and
wherei n the equival ents of reactaf®0R72T09 BIxpressed -as equi val ents of
nonocar- 35 boxylic acid generating noieties (nonoacid or ester groups)
when the pabys6EIC,SpAs-nohdéleRis] of BRIBMAated MBndLId# A with REY AhGdrias; latgI , EGSpR ki ddblichton
derived f sns02326:m) nedipusaddefin®d retiréndé. PRaNdention EdnGive & 8 dikyEderiPdtive.
(react ants (The shortashain fhbno) amiiia®dpxylid bactkRfisei@e to rbdtethé &arﬁfnln@ fho pdx?&lﬁ&hﬁf&n& A
and B canthbrebyraduce erkliminste tha nédddo pmewdiromreattedynonasmiydicond] phor toahé diidifehi ofithe
cat al y&t , nuslegphilic geattant ()i asiwdirbertie¢riaéd roare Campiekelythoreinafitde Txe ahaaunt di thls intlieh is addall as
t he | ower sdnvanywidesand shoyd genaralivt betemployb@ in qoiempranhief frore abdot L 1o 40 equivéletd) aidpreat e,

t ert but yr fefably fram aboy %o @ equdvalents.robthe shoetchair] ragno] and dicdirbaxylic resbtant Ktiagesion the acid

( met hoxi d@rouRsfey thedm"a%amm"b [rasard and entheysnhydside pasfyelents fethe diosrboxiideeactantliper he
li ke), thé"“&'ﬁ P'BPf ‘ﬂ?éct NBYASI Et'f@'é?' ingte PplymeTshhshiatad ppotster erodubt mdurgfhe Bart N |
Ti, Al"anfl e Vlig.rg '? the pplymersibetitytad eRgt estepaiowd bedoptactedderadime

al um num lnii’(r?a : '°?"8 "st’\’f '%{ iﬁrﬁf Eﬁ F'Br"f’ °:° %'%?ft$éW%Wé°ep%B§P@'
decanoat e este@ g ;%'Epe §yepamadabare pgusallfinne fagmatiorof thepalymer- wgﬂ‘“dﬁf?"y be

generally u et&m ggnﬂ% ttslpé de elllugt:ll’atet gf wno/e rgr]:.% ra onerq/?ss

2 wt. %)5 Og p&ﬁﬁ Ybatitut gpdllylﬁ ﬁtu '!ch\é %nﬁyﬁmg(q E Pgél(gn r:onoe
subst i t ut ehoRfinealcchbN PC aC| reaccant Char e € redetrony mass
containing (A) and ( 3 foIIovm ng the desired reactlon time in a batch
process, can be stripped (e.g., with an inertgas such as [err] to renove
unr eact ed nonoepoxy al@ohol reactant. O hertechniques for renoval of the
nonoepoxy al cohrP-treude extraction ®ith a | ower al kanol, such as nethanol
or ethanol. In an glte |ve SnﬁngMt of the process of this inventi on,

t he product m'xturg conge n| Tl F2 Gl Gl - ubst i t tBSF Soxy ester and
excess nonoepoxy aCﬂanl can be contacted w a short chain hydrocar byl
sub- stituted nono- or\gl carboxylic acid erial, substituted with a [err]
to abdt [err] hydrocarbyl group, and preferably substituted with a

hydr ocar byl group containing a total of 12 to about 16, nore preferably 12
to about 14, and nt prefergldy 12 carbons, which are essentially

al i phatic, satgs turq_tlpd, and incl ude al kenyl and yl groups,
and cay be stral a‘fﬂrd?or br anehed. The preferred short chzlvﬁ
hydr ocar byl subs ‘&!"dl car- 55 boxylic acid conmponent is a [err]

preferably [err] ang@ nost preferably [err] al kenyl substituted succinic
anhydri de. Mono- and di carboxylic acid anhydride naterials of the above

types andwhgéimRdsa foRy chhﬁﬁycﬁroc%ﬂgblﬁﬁdrQBu;%sQﬂs\Q@sLéd doiwn. For exanple, al kenyl
subst i dut ed iftkhé vemPsaitiantA cormpridest UMby ackitRe BEctERH Boripbndrtea 4n BG4 foffinPde-t he
8 EP Osidd 8ddGEt2artte ijiueifdtdd by heabmlidwiriférinuid! pha- monool efin, orchl ori nat ed

nono-ol efin, with mal eic anhydride, e.g., European application 82-302326. 2,
i ncor por at ed herein by reference. Hydrogenation can give the correspondi ng
al kyl derivative. The shgrt chain nono- and di carboxylic reactants serve to
react ¥he renuai tp,i ng nonogpoxy al cohol and thereby reduce or elimnate the

need to renoveRThe uGHeaCOBd m)noepoxy al syhol prior to the addition of the

5 nucl eophilic rea:tt ant (O, i i be e coipl et
herei nafter. The anodnt of the \?\:ﬁl%% 1% added ®an v o@) 23nd shoul d

general ly be enpl oye an‘:‘aﬂ anount of from about 071 to 10 eqw val ents, and
pre- ferably from about d 5 to 2 equivalents, t he short chain nono- and
di carboxylic reactant (based on the acid groups for the nonocarboxylic
reactant and on the anhydride equivalents for the dicarboxylic reactant)

per equival ent of unreacted noepoxy hoI in the polyner-substituted
epoxy sgster product ninPucg-cJ$m¢§ ain nDno d di carboxylic
reactant and the polyner- ég ted epoxy ter shou e contacted for a
time and under conditions ent to effect substantially conplete

reaction of the unreacted m)r@epoxy al cohol . CGenerally, any of the

t enper atures descri bed above as useful in the formation of the

pol yme# - subJhe tesitiogiprehote ) apdVieemmisemineemrytiooy exters of the ariiyariib b vonthin & fegranent s
A and B ckawylseid pt ¢iis€aasteratoupy t he fol | owi ng equati on, wherein conponent A
is 15  a pdfhonteactantB semerigasadnonsrrgxipplydioaisolohters., dihisisic 8leaolli the mction iot.Com-
anhydri de9°“a’ﬁ%IAE'l9rﬁJ‘BfPé'ﬁfh°B°§"§d FRIHR e3PR\lustgied Bs/aowe: al cohol (gl yci dol ).

[err] 20 [err] [err] [err] Zp



[err] [err] 30 [err] wherein [err] is a |long chain hydrocar byl
pol ynmer group as di scussed above. 35 In the event reactant A conprises
a di carboxylic acid, the reaction ERfo378#§9Rfents A and B to formthe de-
sired adduct can be illustrated by the as following formula: 40 [err]

[err] [err] 45 0 [err] O 50

[err] [err] 53g Th2 resulting products V and VI conprise nonoepoxy
hemi -esters oR THH 'anﬁ)quide and con%i n a free car- boxyl-acid or [err]

ester group. Wieh react agpt 8 i poXx ol yhydric alcohol
S cad T on o ey R

(e.g., %dihydric cohQVf, the reaction of Gom ponent s formthe
desired adduct can2bei\llustrated as follows: 9 0 372 709 B1 [err]
[err] 5 o [err] [err] O 1 0 [err]
[err] [err] [err] H2-C CH [err] [err] The

pr oduc}a m xture of the reaction of Conponents A and B nmay al so contain, in
addition to the desirgd adduct, 6' nor anmountsg of by-product conprising
epoxi de openedgadduct st which n™\Qe iIIustr%t ed fgr Equa- 20 tions 1 and
2 by material ®6CH e CO-GH, CHTICH, FOrCHCHSR (VII) [err]
[err] O 30 and!:n%t-er-ioﬂ s wherein glycidgh.fagyreacted with, e.g., product
VI of geaction (Eq.° 2} above, to yield highet hofr ol ogues, e.g., materials
of the structural forrula: [err] 35 o __ [err] [err] 40
Simlary, when the Conponent A conprises a polyner-substituted

nmonocar boxy IThe pradictimiktone ofthé Ragtion bR Mpsents Alahd®B maf aléedBRMEIA M hduitibn B dasiedN be
i |1 ustr at ediuésymitdnembuntsl o by-preduetaoiirisiog spoxidesheAsiRIatuct, whidhRAORNMSatedIaEqedr i C

al cohodo 48onp ¢ end 2 by materials of the structural formula (Eq. 4)
o o
2 115-§:1x-c-c-cu2 -CH-CH,OH (VIII)
Cﬂz‘q-OH
(o]

30  and materials wherein glycidol has reacted with, e.g., product VI of reaction (Eq. 2) above, to yield higher hom-
ologues, e.g., materials of the structural formula:

OH p

{ Z\
% a’-gx—c-ocn,cu—cx, -0~-CH, ~CH-CH, (IX)
CH,C-OH
24
0
40 Similary, when the Component A comprises a polymer-substituted monocarboxylic acid (or ester), the re-

action of Componsents A and B can be illustrated by the following equations:

Component B = monoepoxy monohydric alcohol

45
Q
50
5 RS - cxzcnzcw)-ocxzt.{ -:-'\ CH, (X)

10



50 55 [err] 10 EP 0 372 709 B1 Conponent B =
nonoepoxy di hydric al cohol 0 5 [err] 10

O [err] wherein [err] is |ong chaiBf %3f37¥&r byl pol yner group as di scussed
above. 15 By- products, conprising epoxi de opended adducts

cor r espon@omgpnérd B¥Imohoepogtihgdrid @icéiel present I n mnor anounts in the product
m xtures, and can be illustrated by the followng structural formula: OH 20
[err] Simlarly, by-products, conprising,epoxide opended adducts
corresonding togl X, can be present in paNQr anounts in the product

m xt ur &s, and Ban‘bﬁﬁapﬁnMHt tdHEOH GlE Qﬂg:ﬁ(g?ct ¢Egl. Sprmula: 25 OH
|

0 [err] 30 wherein R5 is | ong chain hydrocarby ymer group as di scussed
above. It is inportant that the reaction betwe Components (A) and (B) be
carried out in the substantial absence of Lewis base (e.g., basic

mtroggn cont ai ni ng conpounds, e.g. rimary, secondary, and tertiary am ne
com pounds and basic inorganic hyd corrpounds, e.qg., alkali netal

hydr oxi des) whirth -6.10H JCHYYI0) -OiCHS 03qo0)icen chggnépenjgflg of the
epoxy-group of Conponent (B) under the co |tions of tfhe reaction.

Pr ef er abl ymerdifIRe i g dhaih hiifoctb 1 oleh@n about 0.1, and nore
iR é ing g%i*o gﬁ}’ 80& 2?3

preferably |pgsprodidis Bontpri o%afad t%vlit?%a eat?s% it 4R
equi val enam mlﬁﬂac;srad%t niixturby, Bldambe Muatrét&b%ym 1IORIhG St 1 gq’giscar boxyl i c
acid produci ng materi al and nonoepoxy al cohol wil ? be cont act ed for a tine

and under conditions sufficient to react at |east 75% of the anhydride
equivalents in reac- 40 tantA and t pol ymer - substi t ut ed nonocar boxylic
aci d produci ng mat g3 al CHYy CHUC(OFEFOCH,CHCHYOR W | | be con{Xrepted for a
time and under condltlons sufficient 1o react at |east 75% of the acid
equivalents in reactant A The progress of this reaction can be followed by
infrared Sy s*rvsmtda%t?g@m?eg Pm'daﬁrﬂ@d?daﬂ’éwwffawn@@a teriX.cean be psphenbiarminor 45
Conponent arpouRiy in theyprodvetmidtyiess ndican Rrillusired by dherfellpwingietiveturs! fermulehi s i nvent i on,
pr epar d in accordance with the reaction process described above, can then
be contacted, in a separate step, fqgreaction wt (C) a nucl eophilic
reac- tant, e.g. Sam nes, al cohol ncI udi nggg 4 am no-al cohol s, etc.
to form the novelRisSBaSHaf{O0LTOGH |n\F§|2 2 26#2 THXEILdcond reaction

step ig intended to react whe epoxy ester groups with the reactive

nucl eophi Whdreirdk&sBng Raih RYdrdeatbf Bolyrfer Groug UsldlsQREHY BReECUI €S, ester groups,

etc, into tingsimpbiidatiufat hOleadibibuiieBACohroREHsIRIINY (BYbetaftied bt theAsiftisF HIBRL NAS
usef ul asofileib 6P (4.d..ivasié Medgbétntining Eorﬁ;ﬁﬁ\‘f&% | 6] pWhdrl) sbddRdaryy BHdQeradr M me com-
subst i t ut puiindbiandibdsio iorgyni Iy dreL cOmpeahdRl d.q3) afkall &t HelRoxIdBs) chrad?dcabﬂii StahR

pol yanss nethe ringfoperiiLtf tha efioRy-6royp dp Cafipdheb(BY undeithe cbRditloRs & the Peaktion A9gferalily tha te-

car bon at extien mirtdre zbytakts Idss then didut 0pi; afdemobdraferably 18ss1ikn 08N gkt dbL &Wfisiasdpey 3
to 9 ni trenyuide groupreguivatent dfiBedstant B.nol ecul e. These ami nes nay be hydrocar byl
am nes or n&yaf%@lmlyd pelynar-buybistituter dieasbokytic airtipredyciod inateriafjand usoepexycpicolivy @il by
groups, a?%@%yd vegimeand undprhendifions Ruficientita redct @taastﬂﬁ% ditbecinhydedecaquivatents irneet- t he

i ke. “fydiee n%g"wqbﬁht%eftwnecamwwtd Gaterial arfdeondsipgxy sloehol vl biggetr 0xy
groups ar té“ E;ﬁ eag ’Z"ﬁ s s"frf‘F';E'F foreasts '&?ﬁt Ze0f e acig pquivalpiisip regctampdfinet ed
ani nes, i e& 8¥1 @F’aﬁd ﬁ!"ﬁ'ﬁlﬁ_}f’ ags_ervi Te appearance of an ester carbonyl

45 Component C

The polymer-substituted epoxy ester adducts of this invention, prepared in accordance with the reaction
process described above, can then be contacted, in a separate step, for reaction with (C) a nucleophilic reac-
tant, e.g., amines, alcohols, including polyols, amino-alcohols, etc. to form the novel dispersants of this inven-

50  tion. This second reaction step is intended to react wthe epoxy ester groups with the reactive nucleophilic group
to introduce, e.g. nitrogen molecules, ester groups, etc, into the adducts for enhanced dispersancy properties.

Amine compounds useful as nucleophilic reactants for reaction with the hydrocarby! substituted dicarbox-
ylic acid materials include mono- and (preferably) polyamines, of about 2 to 60, preferably 2 to 40 (e.g. 3 to
20), total carbon atoms and about 1 to 12, preferably 3 to 12, and most preferably 3 to 9 nitrogen atoms in the

56  molecule. These amines may be hydrocarbyl amines or may be hydrocarbyl amines including other groups,
e.g, hydroxy groups, alkoxy groups, amide groups, nitriles, imidazoline groups, and the like. Hydroxy amines
with 1 to 6 hydroxy groups, preferably 1 to 3 hydroxy groups are particularly useful. Preferred amines are ali-
phatic saturated amines, including those of the general formulas:

1"



EP O 372 709 Bl [err] [err] 5

t [err] (XVIl) wherein [err] are

i ndependent|ly sel ected fromthe gEBOS7ZTMNISsti ng of hydrogen; [err]
straight 10 or branched chain alkyl radicals; [err] al koxy [err] alkylene
radicals; [err]hydroxy am no al kyl ene radi cals; and ! err] alkylamno [err]

al kyl ene radi cals; na.r}ﬂ.glhher [_rhrl ise a noiety of
the forrmula: 15 a‘ﬂdnn[-ﬁ( 3??] err&‘ggﬂ/vhr [err] is as

defi ned above, and V\Her ein s andRs can be the Same or ®RYifferent nunber
of from2 to 6, preferably 2 to 4, and t and t' can bg the sanme or
different and are nunb rx%ﬂf fromO to 10, preferably 1% tQ.7, and nost
preferably about 3 to 7, Wi'th the proviso that the su ) and t* is not
greater t han 15. To assure a facile reaction, it is preferred that R R,
R' whe f°" R Ry Rjand R tﬁe'@@P@eer@usq'qeteaﬁmﬁaerpups,qgnerqt-m o hydragen; Br o Ghssbtraigtie 25
corrpou’ﬁds §§‘y Oyt gkay B4fo Eogliviens radicals; C ta Gohydsexe amin aiitepe or
secondar Fﬁ' E"d P 87 kﬁ?'@'f“é%é‘i)‘f’?"‘ﬂ?“I"aé’ﬁg'F aeweﬁrwwwsrhe&veernw? MRty ne
eform .
groups. |s CoH®be achi eved by selecting at |east one of said R R, R',
or R groups to be hydrogen or by letting t in Fornmula XVII be at | east one
when Rgerr] is H or whep the XVII| | ety possesses a secondary am no
group. The nost prefe (ClHy ! —ofi¥ Hibove for (X IXe represented by
Formula XVII and contaif at Ieaster primary am ne groups and at | east
one, and preferably at least thre secondary am ne groups.
Non-limting exanpl es of suitabl eﬂa'm' ne conpounds i ncl ude:
1, 2- dizam noet hane; 1, 3-di am nopropane; 1, 4-di am nobut ane;
1, 6- di ani wermixR(iegs detidey @bdvy, abi @haaelh &R $Sttmibe B sen@brivydiferemt dufriberoF fiéh 2 to 6,
tri et hyl epreferably 2 t-4; andihend ttcat bethe sayrle@ndiffgpet ralrara Teimbere biyiom Oy 10 prefe@bly P, Such
as 1, 2- pr%ﬂg ostrpeefetabiyrbot 3 tai7, with the provisnhdt the@drh of tand this net;gredier thdn 153 Toasaypy/a ene)
triam ne; F@aéﬂ%eit"rﬁf?fefled timt Bi RurR" Y jps. optand ' bewselectdil in(a2nenner sujticidmyto progitidthe ene
di am rfé; %’B‘PW"RF Fermulas Xy GPWeﬂthyP'ya"Mt@agm imeryer sbcendany emine group, preferably
3- dodecyl 'F'a‘i¥1°h%°°°'l‘3§'d66f@et§’l°wf Thisiep 'b ieeH By:gelpating et Ipast one of sald R, R,
hydr oxyme 9 giniFer i Ayat leastiopgwhen RafsrHhorghentthe XaaH
triet hano 't’fr?"ﬁ Qs“ﬁﬁ ?)°°" g am'"°§ lyp- e mes ’1’ F99.2ming aldhe ahove fsmulas asarapreseated s uch
as N ( {""ﬁ&“” B Ao g ves 8?'%38'f°"° &‘%@?f*"a%?‘ﬁﬂasténﬁene

orm la confalH
corrpounds ' ﬂgf}éﬁ, ééch tﬁtagé an'n %un%s mcl%rde 1’2-d|a in gln;ne %q

Y s Sl AT jqrw i zﬁi P
N AT 103! K b end bR, el & B e a2 Eé

[err] [ erihe: ki Blpropyiene) triamine; N,N-dimethyl-1 3-dlaminopropBre; N,N-di-(2-amino thyl) oth

[err] sar e nbum2-Gyarahydttyl)d alpkopfIBHat dightiie; BldBaeRAGYprbpYlaR@BY K-dote Ouié meand
[err] ar et kydrosyaistylahinonidthari(FHAR Qfkoprasbeol aiRe: &aﬁéﬁoﬂamiw@%ﬁ:ﬁm@fnm@ rnran& T laRd 3-
Non- 1 i i t triegjove araingsl srinaxforptales Suth BER-(3-MhdpebRyAORAGHEAREHktuledtheragl | NeE;

N- ( 2- am noeOthet Ysefpliapine aarpoends @iclode: Alloydiedighiites siithXxé 14-gitanfifomatiyl) t9cleHexEne,whd S
may advanhetaesydis hitroder campehds $igh aimitaylins, ap d-gorindaliRs sipdraxinepsf@fpajendid forhikiy | ene
am ned® i fBPves the reaction of an al kyl ene di halide (such as ethyl ene

di chl ori de or propy | ene di chI ori de) wi t h anmoni a, which resuI ts in a

. conpl ex m xtur al kyl en WhEH £2+CH D a| I o n| troge are
j oi ned by al kyl,ﬁﬁ I am

2 such corrpo ﬁeﬁ tr| am ne,
triethyl enetetrgmne, PR3 t yl l'eqe entam’ne an |56 per azi nes.

Low cost pol y(ethyl eneam né€S) conpou *HF agihg about Bt d 7 nitrogen
atons per nol ecule are avai hgbl e comercially unggr trade na such as
"Pol yam ne H', "Polyam ne 40 "Dow Pol yam ne E-I00", etc. 1

wherein py and p, are the same or different and are each integers of from 1 to 4, and n,, n, and nz are the same
60  or different and are each integers of from 1 to 3. Non-limiting examples of such amines include 2-pentadecyl
imidazoline; N-(2-amincethyl) piperazine; ete.

Commercial mixtures of amine compounds may advantageously be used. For example, one process for
preparing alkylene amines involves the reaction of an alkylene dihalide (such as ethylene dichloride or propy-
lene dichloride) with ammonia, which results in a complex mixture of alkylene amines wherein pairs of nitrogens

55  are joined by alkylene groups, forming such compounds as disthylene triamine, tristhylenetetramine, tetraethy-
lene pentamine and isomeric piperazines. Low cost poly(ethyleneamines) compounds averaging about 5 to 7

nitrogen atoms per molecule are available commercially under trade names such as "Polyamine H", "Polyamine
400", "Dow Polyamine E-100", etc.

12



EP 0 372 709 Bl Useful am nes al so include pol yoxyal kyl ene pol yam nes such
as those of the fornmulae: [err] where mhas a value of about 3 to 70 and
preferably 10 to 35; and 10 [err]EEDﬂMBﬂ&fWW has a val ue of about 1 to 40
with the provision that the sumof all the n's is fromabout 3 to about 70
and pr ef er ahJsyfulfamies aEhdiudb pdidxikpbie p3amifdaQudR as those 67 B Yor@ligddt sat ur at ed
hydr ocarbon radi cal of up to ten carbon atons wherein the nunber of
substituents on the R group is represented by the value of "a", which is a
nunber 20 of from3 to 6. The al kyl epe groups in_eitherformula (XX) or
(XXI) fray be strNHghi—or- RLRyIEAE o~a2Ry2efi RAYL ( ﬁx?o 7, and
preferably about 27to 4 carbon atons.\ The pol yoxyAl kyl efie pol yam nes of
formulas (XX) or (XXI) above preferably, polyoxyaPkyl ene diami nes and

pol yoxyal k Iene triam nes, have average nol ecul ar wei ghts ranging from
about 200‘" 'atﬂmvalt'eetﬂbawa% dpraferably 19 93F:Mbut 400 to about 2000. The
pref erPed pol yoxyal kyl ene pol yoxyal kyl ene pol yamines in- 25 clude the

pol yoxyet hyl ene apd pol yoxyprpopyl ene diam nes and the pol yoxypropyl ene
triam nes havi ﬁgysqgn guhi yghngisnﬁan ing fromabout 200 to 2000.
The polyoxyalkyl ne polyan1 S are co rciafly avail abl e and may be
obtai ngd, for exa fromthe Jeffersd Chenl &l Company,(¥¥0. under the
trade name "Jeffa- n1nes D- 230, D-400, D-1000, D-2000, T-403", etc.

Addi t i 0Ny ehTinFIeS aVREY & bbduf th BEWINURS AN eioh BUARY duilt Gtk FSSRI b8! airdubbheSo

Pat ent 3, &tiprefetably frof abbubetb hiotiss nd K Isld%@{'\ld'entﬁbtﬂlﬁt%d RarosdfbdA@iicalofuptd¥en carbon

pol yam doatomiswhedinthefimériorsabstiflie € orteRIgroup iSTEprévetediAte vali@érra" Which isRGumber
reactian gfifrowl @ GBSThe kikylerid @lolmiin ditier AU Fr IXB mayiisRaights-Biakdhed @dins oramingd Of
t he f or nubtzut 2367,[21d pteféfably about 2 to 4 carbon atoms. [err] wherein X is sulfur
or oxygen, Yhe poljosyalijlenecpolyérainesafifornuiasdiX)foe (&) tabave chreferably palyomygikpler@rdiamines
subst i t ut @ relvoxyikyiene triaminesz thah e averagh yolecylan yeiphis raagingrfom ahbue ROM:to abdut 40001t i C,
cycl oal i pPistAreterablyfomeabput 400 e akoui 00 Theprefenred polyexyikyivae egiokyalkeenepolyaninks dn- i t

i s capfibl @""afheaa'mx Vé?e'r ﬂ§§°'¥qwf%'9 damings eigithe pRlyvYProRglenetrismingshaying gverage wi t h
for exanplgleus - The rofvoxyglkylene psjyagines qrooammersigfixAypiigble
formul a mdlmay Fh dﬂ’ bpm::at ch(pg)yl Inc. deef trade name "Jeffa-

t hi oacryl Q't" E use

e pr ons c\r%] For la XXI'l are
hydr ocgr byl ﬁ r‘?aﬁ gyaml mme ] %ggar%
atal kyT Opyef i f«s ke e s RS Li [i i ,9305 ‘W} :
substantially 1nert to any corrponen reac I on mxture un
conditions selected for prepafsgti the am do am ne Such sub- 45
stituent groups include hydroXy, '%gl ifle I, Br), -SH and
al kyl t#ai o. When one or Mm% ~of Fefry G ugh D9 %Ial kyl, such al kyl
groups can be straight or branched chain, and will generally contain from1l
to 20, nowikerarsXiablifyr dr pxygenlY se0d)-SDY mde#(M,emamﬁ, 5%, D%, D¥and D¢ dre the s dPdiflerérit OIS .
[ || ust r at andarecdhiydregen br sgbstituted gnuosupsitutaddydmesaibyll Any pdlyarning, whethergliphatie dysibaliphatd)t v |
hexyl, hepppstic, heterogydlic, atgingen be dmpigyed prividialdtyd gapabis afl adsling acrbmstechenyljd qoulm:bcmdlecyl
and the | F’!@ém"WiEmW'B'rf@' syampiatheccagtfonyl grovd (-G(R)-1af ¢ie afryiateitypa icempmund of forwda XXl |
group wil®r "aqcF'%Wt!kﬂ‘R“al('ﬁ(q?'ﬁ efitheghieasr yiate- wresmpuawmmvelexy-, 50 phenyl,
napht hy!| ) ﬂ’lS’rDé' Indrormuia Xt afsrﬂye'mgﬂ’ &Jﬁe]sroamaapmﬂiﬂ alkyl; gyeloalyk ar y |
group Wil ’y' ﬂ'c'f"fht?ﬁf%{'cﬂ?&t'bs?“‘ rURT WRieh age gyRsantigly dnert to a"V
pref er Iy c§° "? t'°“ fﬁ"’lﬁ_ F°a “e?/aéat'B‘f °f§’ﬂ?caf‘|‘"‘3§’|' ”°§

scan es

are Loy "‘“’"ﬁ%ﬁich o ?

Br), é?{ e or
nore of [G‘JUE ht r EIE nano% rpu %ﬁj
et yenéib'gﬁi 4&?3 R ot o

consi sts ntfhe

conmponent orﬁ%ﬁﬁbn@'o{' Iy5 thretbh e B akyi rou i Qenl II Hﬂorﬂ %ca

from lsot OpHeng aapHaiy).at om; Exarrp es of such aral’kyl groups are enzy )

0- et hyl benz yhen aridGr fhore 5B oGP BY#Y dikary MR bIKEF Eorép willgbRardl§ cdnfin'fbmlabduPr'@ IQO

[err] ar ecastonlatmb,land prefefably Rt ¥ AR katbonGoiidDilubtrative &8UHAIaRbrylgrdupdidraiolyl, fnletifi- 3 t O

12 car bonptebyweathyail apd re-heyiaddil. Whbi éhélotmdreof®s thadu G arla@dMG1, thé Hyl-bSﬁ\lSo'hBﬁt yéh- Of

such cycl erallyleyrisistyotrhpy! @G taoGeialkypsubgiisuted pbanol antthb yikyl coperhetty@nerdlly caeins @ast v |

and cyel otited@egrbon ajmsnandmpesferablyritomd t@é cattdn atomEFExamBes2f stidRarBikyl proups]are Hargligh

[err] ar eoHbYkansbH nad 4-isobutytbenziiic Whennny of are ofiDf thwougle Dtare byclpaliyh thei cgdiaalkgl fgraap

conmpound Wil gengeallygontaia frem 3 ¢ni2 carbon atoms, and preferably from 3 to 6 carbon atoms. lllustrative of such
cycloatkyl groups are cyclopropyl, cyclobutyl, cyclohexyl, cyclooctyl, and cyclododecyl. When one or more of
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ring of 6 to 12 nmenbers in which on or nore ring carbon atons is repl aced
by oxygen or nitrogen. Exanples of such heterocyclic groups are furyl,
pyranyl, pyridyl, piperidyl, di ox&n372{®@B®ahydrofuryl, pyrazinyl and 1, 4-
oxazinyl. 5 The al pha, beta ethylenically unsaturated carboxyl ate
conpounds Dethphgy/Rechrd tetesicylit) shechetefoeyclicodrbup Wedbgall EonsistslbH aomp¥undHavidg béds] one
wher ei n [ @rardf 6 tor1@ nmeimbers svenich bn cfinfdkeering Rarbatbnarisreiacdt BYeigen lor Mtrdgen. EkdmipRd OF
unsubst i t aftsueh Hefemcyclic gravpis\ate fers!, phednyinpyuidye piperidyl, Ewoangd|terahyifofusylpyrasihyd Biad, 1,4-
bet a- et hyP’@H'NdaII unsat urated carboxyl ate conmpounds of 15 formula XXl 11
are acfylic TﬁE?'El‘a hetaratfulenically unseturatgd cartiouylgtetompbundssnivioyed heminaeiyd followingfat-y | |
and i sobuf® esters of ac- rylic and nethacrylic acids, 2-butenoic acid,

2- hexenoi ¢ acid, 2-decenoic acid, 3-nethyl-2-heptenoic acid, 3-

nmet hyl - 2- buten0| c acid, 3- phenyé 2- propen0| c acid, 3- cycl ohexyl 2- but enoi c
acid, 2-net hyI 2- butenol c aci 207 prOpyI 2- propenoi ¢ acid,

2-1 sopropyl - hexenoi c acipP- & & él meéhylogﬁ but@&gkg)am d,

3-cycl ohexyl - 2 nmet hyl - 2- pentenoi ¢ acid, 2-propenol ¢ acid, nethyl

2- pr openoghdiain BEDNYY, atd BEISNS sereldF re VR0 or 98t e, et hyl
2- hexenoaéﬁbyliassdlﬁﬁdaWﬁ?eQE ﬁﬁW%cﬁﬂﬁﬁﬁRMfa %;ﬁ% & H&g 9% 2 ti?pﬁmft

2- pr op@NOofatrfula Yl &6 86rYikc acld, Risfacr I@H&@-irﬁme Qgﬁﬁyy oo ?GG aatnﬁiso ¥fes %
2, 3- di et hyid and nethecrARatigs, 25Rbr0E acid-2HeReNSk 2 arzrde&aa@a&oewamﬂzt Brendiceia, sl ne
al pha, betmethp2ivylesdi aia) 3-shey3-piopénalt Beki, 8-aycoRNy BbuenbiD RES Bty 2R AR, 2-

enpl oyed prepyk2-probeisio atid) @-isopropyl-R-beMenti deldr 2y iMethyl-2-bliendidacld, I &ti6Hexyd 3-nwigIE21 N

[ err] ar erantegoig agidz 2@ropefiofcfagid amthyb2:progeneatd) yrathgiPanetityl 2-srafemibatd, triethgh 2butenoate,
unsubs®i t ethybe-henpoiats, isenmopiy\2tdecenoale Pheni @-patitenoete, tertarmpity 2-pabersate foctatliqayi@;pro-

bet a- et hyP@ﬁ?‘&&PqeyY' grdeqgnanteaeveldrrenyt 25bimbthil-2-buthicgtesrnesiys3-pifenyl-3propenchte, aXCKINW ar e
met hyl mer pto 2- but enoat e, et hyl nercapto 2- hexenoate, i sopropyl nercapto

2- decenoaltg P @]ﬁgeﬁé‘@ﬁﬂﬁﬂy ‘Z‘Sﬂgﬁ'@%mﬂate thigpstsr sompounds gmpleyed astimhave the fol-

2- pr openo8PBS PEYE decy| mer capt o 2- propenoat e, dode- 35 cyl mercapt o

2- decfioat e, cycl opropyl mercapto 2, 3-di net hyl - 2- but enoat e, net hyl ner capt o
3- phenyl - 2- prope- noate, nethyl rrercapto 2- propenoat e, nethyl nercapto

2- et hyl - 2- propenoat e, and t he 0% k&’ Te al pha, beta ethylenically

unsat urat ed car boxyam de cqgﬁml&d.scenp& ay gh8her exxrave the foll owi ng
formulg: 40 [err] [err] 45 wherein [err] are the same or different and are

hydrogen Qhersitibes b, bt lafdiDsre tHE\SHHRDF difrdtbre Bhd We nyq.roemc Q%Ltlttﬁ‘éi ociﬁ hsya&l apﬁvoe
Exanpl es @irbybdsiabihed Bbel ERInthlek sfrshmlphy bbtEL.3@{1bHical Qﬁoéa rsloPfpitUl @
XXV are 2mliexxvedid thethylrerospiCRBBndRe, sthyRFBMSE Bh noa% E@ﬁrtwme%aﬂgﬁ-tdeméj

3- met hyl - gheby¥heceptol 2ck@nterbatel tertiary Yiityimerd&pRizEpepshehts, o&d@%eﬁﬁﬂﬁ&ﬂpm@’erﬁbﬁ @ de
2- met vy - Ginmndapto 2aibabeocate? eysloprpyyimertapts 2,p-aindBiyicdebutedodtd MBthPmerfaplo-3phBrg ke prape- de,

2, 3- di et twpale, Rethyirherceptvi2chpqpeiBate)oétiningaxaabto 2-matlyla/prepengaten b mikele, N- net hyl

2- but ena- 50heréiphae, beld-atyiehipally Gnshiytated aarbakpgmidd, dhinphuedseyiplofediheredrmave tikefollowing

N-i sopr opfermu= decenani de, N-phenyl 2-pentena- nmide, N-tertiary butyl

2- propenam de, N-octadecyl 2-propenam de, N N-di dodecyl 2-decenan de,

N- cycl‘ﬁpro- pyl 2, 3-di net hyl 62 bu,t enam de, N-nethyl 3-phenyl-2-propenam de,
2- propenani de, 2-nmethyl - 2- prllbpe , 2-ethyl-2-propenani de and the |ike.
The al pha, beta ethyl enigal lgy J;JI’@EII at qyh8pogcar ngybate conpounds

enpl oyed herein have the follow ng 55 forrrul a 1 EP 0 372 709 B1 D6 D7

S [er sz wherein DS, D8, D7, D8 and D® are the same or different and are hydrogen or substituted or unsubstituted hy-
drocarby| as defined above. Examples of alpha, beta-ethylenically unsaturated carboxyamides of formula XXV
are 2-butenamide, 2-hexenamide, 2-decenamide, 3-methyl-2-heptenamide, 3-methyl-2-butenamide, 3-phe-
nyl-2-propenamide, 3-cyclohexyl-2-butenamide, 2-methyl-2-butenamide, 2-propyl-2-propenamide, 2-isopro-
pyl-2-hexenamide, 2,3-dimethyl-2-butenamide, 3-cyclohexyl-2-methyl-2-pentenamide, N-methyl 2-butena-

60  mide, N-methyl 2-butenamide, N,N-diethyl 2-hexenamide, N-isopropyl 2-decenamide, N-phenyl 2-pentena-
mide, N-tertiary butyl 2-propenamide, N-octadecyl 2-propenamide, N-N-didodecyl 2-decenamide, N-cyclopro-
pyl 2,3-dimethyl-2-butenamide, N-methyl 3-phenyl-2-propenamide, 2-propenamide, 2-methyl-2-propenamide,
2-ethyl-2-propenamide and the like.

The alpha, beta ethylenically unsaturated thiocarboxylate compounds employed herein have the following
65 formula:
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5 wherein [err] are the sanme or different and are hydrogen or substituted
or unsubstituted hy- drocarbyl as defined above. Exanples of al pha,

bet a- et hyl eni cal | y unsat urat ed t hiEB@3dWRP1at e conpounds of formula XXV
are 2-butenthioic acid, 2-hexenthioc acid, 2-decenthioic acid,

3-net hyl - 2-heptenthioic acid, 3- nethyl-2-butenthioic acid,

3- phenyl - 2- propent hi oi ¢ aci d D’ic;g?l ogexyl - 2 butent hl oi ¢ aci d,

2-met hyl -2-buten- 10 thi idt 2- rop propent hi oi ¢ aC|d

2-i sopropyl - 2- hexent hi oi c - 5C3 dE ﬁ ? b’EPF‘Q*h hloic acid, 3-cy-

ci ohex¥l - 2- met Q/I - 2- pent ent h| oi ¢ aci d, 2- propent hi oi c acid, net hyI

2- pr opent Wiesit @5 D IW pnd 0% qeer tha gams opyi Jﬂb@ha"dtarﬂ hydrpgen Omslbwy#edzr insuhstiuted bat e,

ethyl 2- h@k%ﬂrhyrﬁ%affﬂed ahoue, Ex Folepaeeetﬁieﬁvlemayunmﬁ thi ¥ata rompesndscof
tertiary B rg hute fhrngagd_ 2‘“8’69["&&9@@9‘1‘ szeﬁ%"@ﬁemc'ﬁum 2-heptpathiplc acid, 3-
e,f? ik 1

2- decent h cld bH Btaplé aculiré'f yl-2-buten-

3- ph en’ﬁl ;isp enthiolca 2-b qthjoic acid 3-cy-

C I2
et hy! gmh; %er &iﬁ”ﬁ '°5a i ecs!},’&é.’og i, pheny?? e Boet e
(XXVI 1) !.gyE t@';ﬁbt pen %_l nﬁ"z% rog dQﬂ'e| ?c & e%etnthgﬁ a cgckg)r%y &f‘ -dlmethyl 2 bute

subst i gut ed a8 SpERSdthvierica f
al pha, beﬁam&i&ﬁamﬁalﬁy un;at ufa%td é’gﬂ'fjrﬁ?.‘g‘?Sgﬁécsfﬁg‘g"é’ﬁ‘ﬁﬂggm‘%gﬁﬁﬁaﬁ 25

formula XXVI1 are 2-butendithioic acid, 2-hexendithioic acid,

2-decendithioic acid, 3- nethyl6 ﬁptendlth|0|c aci d,
3- net hyl - 2- butendlth|0|c aci dD”3- P | -2 propendlthloic aci d,
3-cyclahexyl - 2- but endi t hi gbc écgde 2- @m; 4 di t hioi c acid,

2- propyl - 2- propendi t hi oi ¢ acid, 2-isopropyl- 2 hexendi't hi oi ¢ aci d,

2, 3-di net hyl -2-bu- tendithioic acid, 3-cyclohexyl-2-methyl-2-pentendithioic
acid, 2-pV By PhPbiaed Rarethe mwyrhffezeqb nshashyidnoganen substityteslton yrsutstitied hygro-

2- pr opend?ﬂ"ﬁl fletined r‘l‘ﬁ‘i"ﬁyﬁ"a@?'?ﬁﬁf é'ﬁ'?fi beta-efawianicallyupspturaed ithieip anidsignd agidesters of

i sopr &P 3"'%‘3@9%/ e 2-butendithipi Ngq'c %"dpé'ﬁf"émh't"ﬁ P%P@etw'e?rwarirheat yl
2-pr opend ‘1} 2"5‘&5(’ @%FF“’? F %nrsr ) 'f’ﬁréﬁaé'd ?’exe'ézm 2 ufgpdithiple Acid. 20 at e,

cycl opr Op Py thip l oic acid, 2,3- drmethyl 2-bu-

ndrt blc acl

3-phenyl - °d° ‘Htﬂh"’ °S'Ylﬁ %{?ﬁt
unsat %at@ ééf u#{(ﬁjﬁbéfa r&zrrte |th|o te et )éen e |s don T ) i ng
fornul a: 3 dlmethyl 2- butendlthloate e b prop dikedl € the
same or di ffrﬁsﬁ.ma bl iodl Sl flcs H.Je% 9 e olw-

drocar byl ingfeordifd: i ned a ove. Exanpl es of al pha, ta et yI en| ca

unsat ur at ed t hi ocar boxyam des of formula XXVII1 are 2-butenthi oam de,

2- hexesat hi oam de, 2-decent hi oam de, 3-nethyl -2-hept ent hi oam de, 3-nethyl - 2-
but ent hi oam de, 3- phenyl - 2- g6 ogght @ oam de, 3-cycl ohexyl - 2-butenthi oam de,

2- et hyl - 2- but ent hi oam dg, 2- propw - -ﬁg Sgant hi oanm de,

2-i sopropyl - 2- hexent hi oBnT d&,= £ 3= & melRYIR. hutSXVEIBhN de,

3-cycl ohexyl -2- 45 met hyl - 2- pententhr oam de, N-nethyl 2-butenthioam de,

N, N- di®t h gle"ezﬂﬂ RERL I’ﬂ“ﬂ&’rﬁ’d@ thengamg gf Fa@%@ﬂge"pmueﬁm%@rumwmyw

2- pent enté’f defingd '956%%8“3 fegewemam la'a?ﬁ"ered thRP%‘l?t‘lé?d’@’e of formula
2- propent i

ute

ioaly methyl2
2, 3-di net pl- W ga%ﬁ] Io xybgdg th| g%’ Q?%Wl'
2-propg nt Hal |oam| A oamr ¥ d nghi E een
ZQSJ ggnl: Eﬁm’ g{ J’ E“%E‘t @f‘t Eﬁ pr%pen loam-

éé | €
(1over al h’%lax)ud& s,rtm easrxtyr. @" 5 noTﬂLbSétﬁyﬂé é‘iZ‘sen e 'L
conmpounds  alpeeférfabcorduitd Jor Mactioh @ltﬁp@émﬂ a?mne cordnce with this invention PerIE er aIkyI

( XX X) 50 WheuieRs 68 Geriyife dnY (lwag BKyl) Qlbstub®hdrylic ainklﬂhstﬂﬁ@lbpsucﬁ rrﬁﬁcomgvs ¥d are &UAH
[err] is poufidsegeefophuid [err] al kyl group, 15 EP 0 372 709 Bl capabl e of

being renoved so as to forman am do group, for exanple, nethyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, tert-butyl, aryl, hexyl, etc. In the
preferred embodi ment s t hese corrpb ncts are acrylic and netha- crylic esters
such #& nethyl or ethyl aceﬁlalec or et hﬁw ﬁp)t hacryl ate. \Wen the
sel ected al pha, beta-unsat trét ed corrpound conprlses ‘a conpound of fornula

XXI'l wherein X
where D7 is hydrogen or a C, to C, alkyl group, such as methyl, and D® is hydrogen or a C, to C, alky! group,

15



5 ts oxygen, the resulting reaction product with the polyam ne contains
at |l east one amdo linkage (-C(ON ) and such materials are herein terned
"am do-amnes."Simlarly, when th&PYSIEWO® al pha, beta unsaturated com
pound of formula XXl I conprises a conpound wherein X is sulfur, the

resul ti ngedpeesfibeifg RMOVEL 66 ad/to tdAm lah BmiB§riup, ﬁl%x@ﬁpl@%l@! Etfyl tpmpﬂqmp%yllduﬂkage

(- & S) N<) seandtylt BRD6tyINRYIFHeky, | efc. Rt piétdrfikd Bmb&AnEAE thebdld oﬁﬁSﬂnanr@-H&rﬂﬁSnd méT.
conveni encglic estme sfioblak Mmathyl gr atliySareitd, mathyl or dliyl methe2elisted t he preparati on and

use of am dWhantheeslected lalphe bighirunshturated cordfdundremprisekes @inpacid bitarmula XXinwherein X

di scussi ol oxygemths tesuling reactivh breductwith tte pbiyandeercontainscatieast ane arhide likygeg-0pd)N<) and

am do- ani push materinischra/herdintermag famidoeasmines. bimitaimchihen therselected alphex betginegturatedizpme

| i near anPyad ¢ farmda X4 qompripegia ogmppund sherein X is sulfr, [the resyitingredction pegtipel withsthepoly: he
unsat ur at ¥AneeB% {ploamide Unkapedi(SHN M) and thaseamstesiale peachereinigrmpd Bhicamisio-amines ke s ses
of the_ et Yesieneeath® {plloying discyssipriig direstad todh Preperationand,ysg obamido-aminegcalthayghyi will d an
ani do-" d Iiih g‘ 'F‘é’ﬁ?“d%%“l?ﬂ'k@éf P H’&H"“I"FI‘!QP“’BBP% ned where

subst ant | aI I

2 It| am | Bearmgp-émlpsr
i8 for ore s y q { te
economi ¢ ﬂ{e ‘% o{e 68 Hsof éaémca un%aérate @ gFﬁ gg; g %ﬁ% %
desired, % saIn e%)&% &ﬁ'?' ral ol r un o C(t) ant
of abotb‘t ?Jq he:I co%UrﬁI ro&-linlwaeaﬁl amin Ing ne I m g

i s enpl oy eraﬁ&r maid? b:Reddlof mGGtﬁJUmcEInyﬁsifu dté@%d@ﬂnt@f‘abﬁ?ﬁgﬂﬁtﬁ &f?:ﬁ

materi al  goqetl et elinpleCrsaddby, idin m&m&@@ffléerﬁkr@ﬁﬁﬁl&ng%ﬁ%&ds%ﬁ%ﬂ?eﬁ mag@JI
exanmpl e, sholW® préferabif 6€5e8d Qiﬁceab,@mer rbktiddAY0eR FoldxBMHIE fa nidlaF dkcéds of dBoue 904 00 bk

pr ef er abl gredtét sGon@e 365036, but Grefeiibly af bxcbdtdf IB0MON HebrbckyldRE Mated. LarhétlokEs AXCESS
can 2o bbe emplyaitddsited. desired. I n summary, w t hout considering

ot her f act or &y sumopaiyntheut cansitaring athed factom squimbitiSarrioaritchf feactfnts16hdQepredutad Borb linA -

ear am doeasanideaminevwiesas excess sBhedbrmula XXl @actant @ndXd yield aaord @ost-lidkedatsidd-oniyd. el d
a nore cr bhghoul beyioted thatithelkigharthewolyamine &6 othé gtedier thaouratzbr oflamino griaepsion tpha enoletured

pol yani nethe pregier the stplistigal eepbetlity ofierosgdlinkingrsingd, fos skample o tetrplialensmentéreinersick es o)
the grat @pthylene pertamines i ca| probability of cross-Iinking since, for

exanpl e, a tetral kyl enepentam ne, such as tet- 25 raethylene pentamne H I
[err] 30 has nore | abil e hydrogens than etgyl ene di am ne. These am do-am ne
adducts so forned are characterized by botfi am do and ami no groups. In
their gim plest enmbodinments the§H #fHzMhlsented by units of the
follow ng idealized formula (XXX): 35 [err] [err] [err] wherein the [err]

whi ch nayhggenomgo.@mgg{s tikh bth@b e dtamir@’ € hydrogen or a substituted group,
such as a hyfés8amiesaminb adfiuds'sh foﬁﬁ&a:é)& ﬁzed&lﬁyth amidd m%m gﬁh&y A¥peir s Y| -
etc., andpiést bfibodimeRts by ma) betrgtﬁ‘esme RehiR&f b tofidWing liddBiizEdfornibia oRGP! €, ey be

aryI, mycl oal kyl, al kyl, etc. err] is an integer such as 1-10 or
greater. The above slnpllfled fornula represents a |linear am do-am ne

pol ymer. However, cross- I|nk pol y may alia be formed by enpl oyi ng
certain conditions since t on as | abi P& hyarogens whi ch can further
react with either the unsaim txern) -adglngcacross t he doubl e bond
or by mdifying with a carbokylate oup 50 Preferably, however, the

am do- am nes enpl oyed in this inventi 8# are not cross-linked to any
substant| nd rmre ref erably are substantially |inear.
Pr ef er abl "i"htge @‘é f’”ﬁf %’yﬁ?ﬁmwgen é'é?sﬂ“b‘iS'W?dg%yP?rﬁ‘l“}z a8 ahygEe- ( and
nor e pyef '

), ef Erepepy ° a2‘° a"sx' gloy angi A ik ¥ oty Relamine Whieh, fof fie
pol yam nea"apqg ﬁves' "tf}] - tacted in

2o Lot ';I“;@;“" %2 ”Iz, P bf’:?ﬂ.,.:" Shin
nost pl‘ ef PeE&qQ tIYert £r%‘ joty a n§o ﬁﬁ%% ﬁ the
pOl yam ne I’B ct ant per no e O'H Unsat Ur at e reaCt a. Or m.l ts(

The react I OIPréPéﬁHﬁﬁIQﬂJewTveh Qre%ﬂuﬁfét'rﬁﬂs &R0 adh B i@@ﬂroﬁ%“bt@?ﬁs ﬁn\(&ﬂo meﬁlal I'S
carried Ouﬁgrealanaﬁiﬁreé‘p\:w&rw& dubsiam@digiinea®. Tenperatures up to
deconposi t i @refqpabiyhe pdlamine aeattaticontakistht 18Esh Srerifharg AMind Gane Hﬁle@%bly' fdmeg- 16
primary amines) group per molecule, and the polyamine and the unsaturated reactant of formula XXIX are con-
tacted in an amount of from about 1 to 10, more preferably from about 2 to 6, and most preferably from about
56  3to5, equivalents of primary amine in the polyamine reactant per mole of the unsaturated reactant of formula
XXIX.
The reaction between the selected polyamine and acrylate-type compound is carried out at any suitable
temperature. Temperatures up to the decomposition points of reactants and products can be employed. In prac-
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EP 0 372 709 Bl tice, one generally carries outthe reaction by heating the
reactants bel ow 100[err] such as 80-90[err] for a suitable period of tine,
such as a few hours. Wiere an acr¥Piog7230ed®1ester is enpl oyed, the progress
of the reaction can be judged by the renoval of the alcohol in formng the

ani de. Dutide[t@e jdnbraBbrrivs dafthid redtiontbl) ReatiRiterédeBnt8 bt 1@becl shich RBRYSE, HdistiBble
readi |y bpdrioof1ifié)[sadhiab a feik hbilts: Whafein @érylic @ BQrlid diipiofed, thépregésa bfthérdadiorPsan
met hanol b judgethbytbé remévaal df kn@ alcotCih Fodhingthowhide.t he tenperature is r aised to
push the polDyringthe-eadyyiartofthd reactiangiold! is femodetiduite t€adilybiaion NETI°C indheltBds obIBw baRling €d
t 0 150% er algaholevauct] a¢ inethanalchr ethartoh As the esattion slowdthetewpbratnfe isvaisadto push shegolymeri-
conveni entatioret aerobletibn §nd dhgitenapetatues maydg retsed toet50PCaawaed thd éndof thé rebdiien. Redeval b N
whi ch i s @eqhelisd ¢opvepignt-methothofdudgingthe brogressiand eemaletinnlotthe ieactienatichdxgendzally ech- on
renoval ofnuad \t‘t‘)'rft?lm’et fleohg} iscaveleedcRasedanremeyhl| of alecholi thivieldsetre geperallyrstoichipmetric.
difficult '"r“?é’é&,‘{'ff' geactipng yiglds ¢fat iggst 95%are geyswflypblaingéner al | y obt ai ned. 10

Simlafly, ' '31 \*W'Ib%e wﬁﬂﬁ?@f'zﬁbﬁe Yepripn of ﬁ@eetvvealsf%wa@fateaﬁaraqxww @i?@?,tenOffyr-
unsat ur at lﬁ' H$D® gpmpoy d(e yrpgoduct, and
cor r espongll (FEIIS °‘2§'f° s e’:‘*"’ {I;E '" B*”%“’%S'/‘epﬂ”d?fa‘é‘td'“g and
the reactl oqhg ﬁ)ﬂ f’;’: e en J»‘e’va

| i ber a S, [difiors rJt” s%t i ¥ "’ﬁ?e
each hydr 9&:9&..@% Vo “"9"” °s g“

dependi ng O'Altﬁ)uﬁﬂtgﬁcyr?erlﬂ ﬁ)yx ent, fﬁgr'e%tﬁn Q)Er iy sél\%n fact here

rel ati onsfhigh &@h%ﬁdaosu.mg@sruas.ﬁeenn@ﬁrafemcﬁo avold tﬁlﬁﬂ@BfaJ solv RS mdsEFEPRIIEIME €
demands | gd@arpola stent shéhda Wwhtdr. HoWRASH thitiy 1itd EBRSId&Ltioh the BHeP& dbivedt dntheXdadih!! S,
such a8 Swiiee ddsirddpany Syitabléisbivetit@retiecdniployed, witbthbPorbdidioBindkydnic, fofar 6iHBh-pY&d .

Al t hough on@semexampip bfdlye emidamirentijuct /tts reafiari of RRadttyRndyBnladfing\(TEPK) With inbteyl Us e
of any sotoryat¢ canlba ilasireted asthilewe a hi gh degree of cross-linking is desired,
it is preferred to avoid the use of a solvent and nost particularly to
avoid a pol ar solvent such as vvater Hovvever, taking into consideration the
ef fect®of sol vent on the reaction, where dgsired, ah ))abl e sol vent

can be enpl oye norgani c.._Ro or_non-pol ar. As an
exanpl e of them@%ﬁﬁ@i&%ﬂ 3 acﬁloﬁ é?ﬂ:i et raethy

pent aam ne (TEPA) with nethyl acrylate can be illustrate foll ows: 25
[err] Jerr] 30 O [err] Thus,
any polyamn ' t cl terocycl i C,
etc., can bewaﬁﬁﬁgng @B@pﬁz@%&% 2 the epoxy
group of the polyner-substituted epoxy ester to open the epoxy ring.
Preparat i on thfs, dfy@oifd e\&l%@ﬂ; aligtiaic, BFoRPnAtR, drdniatld, hoterb&Gak! Figcﬁ“kkén{pﬂ?ed pro-

sel ected ﬁ@ﬂdlﬂ:%’apaﬂé iddhblfo op §l)6u;%°ﬁtﬁrpolyrﬁer-gubshthtb@epglqb’&ie HelepSy
of al kenyl succinic anhydride, by reacting an oil solution contalnlng to

95 wt . % OPrepeistioperitherDispersaHdst i t ut ed epoxy ester adduct material at about O
to 175[err] preferably 80 to 120[err] generally for 1 to 10, e.g., 2 to 6
hour s unti | Thémmninkdsrpadireacteadgitithesectedpolythacsubstitutedippaxy estedl . gReha giydidormembdsteds Of
pol ynef - seflatkenyl suceinic anipdiide, &g rearting dol oitsolutivrt @ntaiaing § & WBoulvd thepblgmetsultiuled as
wel | as t PROXXASIPEFIduQl Bpteriahitiabduto tp £ZRCE. Rrefesably 88 tor RSB chehreaiizfont 104 exga R fo 6dovrsi d-
erably, debEhvfeskeddite-cprast eraduptinebiained Reestige raties db pplvmer-substitvier epGrrsientddyct f r om
0.05 to 1materi tp@gté\fagbtp q’r}lrgﬁﬁ welAgithepther myiclgophific r@ac@ntséie ribed@elginlcgp \(9ry4;ons|d

equi val, en ’% °p8 "EHH‘I‘EH‘E“"VQ’"‘GQ&P"EI@'W frem 305 1911 S Rrefesably from about
nucl eoph| r 0 SQES ide ry Hﬁaw %T;:‘e%ﬂg%'!"gg%%"é%
]Ergno Or &aﬁ?gf cgrga i fic‘ge% Ir;)re su stai&d? glf Op‘mﬁrérlfgge%ﬁ ir|1t Bf
the pr| rm-r yTﬂé Jn‘ﬁ%ﬂélnfn&d f[?\gpfegﬁp' \gnt]ionc %I||9£t88 ﬁﬁﬁe BlowhgLiuchBpEE | On
can beswf Ol \Whsteid e pélriens tltﬁ p¥)§'e§tera t, fOfMedasi ﬁgﬂi@d lﬁlttﬂghodh abbvl, B q Of
the presegin dnaikgibie plYariRdlofk8rmulel XURGkiRkeRCoall R BRER T2 HyRrohdATin SHelpriiched oRthis i -

SO mul avenitdaer ei n t he pol yner - substltut ed epoxy ester adduct, fornmed as
illustrated in Equation 1 above, is reacted wth an al kyl ene poI yam ne of
Formula XVII (wherein each R and [err] are hydrogen) in the process of this
i n- veAtion: 55 17 EP 0 372 709 B1 [err] [err]
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5 [err] [err] (XXXI) wherein [err]s and t are as
defi ned above and wherein Y conprises Hor the noiety of the fornula: 10
[err] (XXX 1) EP@BF3708B1wWherein [err] is as defined
above. It is to be noted that the product (XXXlI) is characterized by
secondary-am no groups as a result of the am ne-epoxy group reaction. Such
secondary am no groupe are dpgti ngui shed fromthe |less potent tertiary

nitrogens of th S dycd s rofe Patent 4,617, 137.
20 Siml aﬁl yh ot eéacné%t'ﬁt r&ﬁgg éﬁ&%ﬂ’m dventi on,

prepared from pol y%c%'!rbstrtut ed nonocar - oxyI ic ep )Q/ ester adducts can
be illustrated by thegfoll ow ng structural | a, wherein the

pol ymer - sub- stituted epoxy ester is forrre as descri bed above for Equation
4, and the resultrng product is reacted with a oli;'?m ne of fornmula XVl

above 1S\Ah‘é§'?°éﬁ"hR°FP%[H aneyas defined-abeye aqg Wheseje ¥ Fomppisps Har fip mlstyof the fomulry

(XXXI)*®wherein [err] s and t are as defined above, and wherein

Y[ err]conprises Hor the m)iety [err] (XXXI'V) 35 An exanpl e of
t he reaction of an am-d??e a polw ?:bstitut ed epoxy
ester adduct which can | ust d as Ifo rerh the am do-am ne
react ggt conprises a pol yam do-am tvvo termnal -NH2 groups: 40
[err] Ferr] [err] [err] [err] [err] 50 [err] [err] [err]

[err] 55 whepdirells a6 d8fiHad ¥bods. & 163864 noted kREIRS ﬁ’o&t:t( ?f\(fj, Qraraete.iz@a b,[s%wnhd.& aﬁrﬁo def

i ned abovgoupk 8% & les@ d? the@inMblefoxy Sroug rBsutidr0 BioHlsdcoh Sare distiRGuished 709
Bl [err] thelesd potenttérkiary nitbgeheof fhelptoRiidid formBd Mitkb prckeiofU QSPmt 4, erdanbove f or

For mulza XXVisinlilariyashel anfine-contiing 9i8erddntr thislierition, @ieﬂareﬂ’dnﬂ&lymer—substituted monocar-

[ err] whebazylia epaxy pdteriadduats, e be inesthatedinytina follding etfuctichl faintulen Wheiléin therpdlg@ner-@dbct | ON
product s siutedrepoxylesterds formesias describlad atwiverfof Bquation i4sankthe aesditingosddug isgbazted lptlya

wher ei n xpraivaniing offergula X¥H aboge (whergin Rand R@GraRh bydwpged): i s t he above noiety.

25

0 OH
il |
RO-cH C-O-CHZCHCHZ-NH-(CHz)‘-[NR(Cﬂz) g—TNH - ¥
4 ¢t

» (XXXT)

wherein RS, s and t are as defined above, and wherein Y comprises H or the moiety:
-CH,CH(OH)CH,-O(0)C-CH,-RS. OXXIV)
35 An example of the reaction of an amido-amine reactant with a polymer-substituted epoxy ester adduct
which can be illustrated as follows, wherein the amido-amine reactant comprises a polyamido-amine having
two terminal -NH, groups:

40 /O\
2 RS-CH,C(0)O-CH,CH—CH, +
p1o p10
i
qu-[a-mn‘-mu-[zl]x-[z’]yC(O) (CHp) ,NHA-[A-N],

S —>
OH
5 85-cnzc(0)o-cazc’:acaz
——N-(A-NI, 4-m-[z1)x-[z 1yC(0) (CH,) ,NHA-[A-N] L
pl0 . ,_!,10

55

wherein x and y are each integers of from 0 to 10, RS Is as defined above, Z! and Z2 are moieties of the formula
(XXXIVa):
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15 It wll be understood that the am ne reactant can conprise one or a
m xture of any of the above described am nes, such as a m xture of an

am do-am ne and a pol yal kyl ene polEP&#AZ9Brhe nitrogen cont ai ni ng

di spersants can be further treated by boration as generally taught in U S
Pat ent Nos. 3,087,936 and 3, 254, 025 (i ncorﬁ)rat ed herein by reference
thereto). This is readily acqgenplished byD eat- ing the selected nitrogen
contai ni ng di spersant with a-®ae numig‘s.dmp.t ed fromthe cl ass

consi sting of 20 boron oxide, boron halide boron acids and esters of
boron &cids in an anmount to provide fromabout 0.1 atom c proportion of

bor on f or weaseimDYiA and af are as defineid mbaye fon Fermuip XXV ant Y'tcomprisen H or2ifh radietyri C
proportions of boron for each atom c proportion of nitrogen of said
nitrogen conposition. Usefull y tt@ﬁ, di spersants of the inventive conbi nation
contain fromabout 0.05 to 2 L% 0.05 to 0.7 w. % boron based on

the tofal wei ght of said bora'f%%cﬁzoaé‘gj%'&snd. The boron, which

appears to be in the product as dehydrated boric acid pol yners (pr| marily

25 (err) whdrsan Q‘EIL setyeﬁ agowgtl;régr%d a awa%-a%\insepree f o%r;])t & o? {pe aboveS ﬁergm
the et abghoglie q g afs-(CH |Q e lab }%ﬁ@

carrieg out yii RUA dﬁﬁo 'ihgﬁh Matre t ah &m% sefonor &t&}e W of the 9 the
wei ght of afindstsudh bd £r8R0re GPERYHHAEir8 Tan @ bdi Elﬂ&ﬁrb(ﬂ%?ﬁmoun pre rer ab Or i
acid whi ch iThe Widsgen tisntaiing Yispursaftd cahbedurfhbiifebtéd S%o&ﬁérﬁhs@bﬁe"éﬁﬁﬁﬁbh@ﬁ”@ﬂ%tand
heat i ng \WNbd)3,687(936 &ria@,284,045\ifddtpoRafdY herdiB8Y réfbredce tharetol Pnis i8 reBldily actEmpidiitli 8y trebt- f OF
from 1 30ing the sBlediLnit@génadohtaitiBgidispgrsarit Wittog) BoonSdoinpdupd SilecRb frémlthd clasyBofYisBihg of €
ranges2 Cbgrortdride, barpmiralides catonaaids andestelsf iweohmcidcin anaimolng to paddiaTepmabout 0.1 &temid t 0
t he hot r prapsrtiop of baior foreagh wéle bfisaid cliragen wowydition toabouti2orawimierprapbrtionsdf tarin feeashi | e
removi ng @emig proportiea ofséstogenf saiduityagen campositicajésefyllyaheidisperserits aishesnvefitive ¢ombination

i nvent i oncaRRip femeabout 8.0 (0:2:G wi %v#-9. 19-08 Yot Dy %choren bassd aulthe botel veight gt salddareted 6

car bon at Begen epmpound. Tie breeny Mrsh@rpears drhslindhe peqdius) axdphygrategibaniciagid plyiners (primarily

cycl o e) Is pelieveg to gt@ﬁquoghed#spg[ganf %’aﬁ!’!‘""@al'jsal’ s@ﬁeme h‘ﬁ?te aﬁ‘k?ffﬁﬂww-‘i'
aI cohol s B matlgd“co oun S s#‘c s an

form g et 1@[,% '8§ @\5 %Ttsbgg% i %ﬁwf o

d enco oun

CO”polun @'y Id ith stir -1

exanp t '?bo d %t Gt e?a‘?:]:e tg écanb carned
tetraethylﬁ addiny b

whi ch t heygbKyl ene ra |ca cont al ns %othef T0 AD L%u'?m carr@on atom; &R

useful  pol'yhyél péifmerbibafitbBeoRiCdsied edda&y 6thi9 knvenﬂmma,péus%%%éea‘ed ey RyRFoR} conft0
nonost ear pduidsavifly 3t feAEt @l carbbPaleHERLEN ds ndhéHpliric@icoldls) sk & ali m@érﬁ%ywamhbttcgl
ISl i e ki e oo A A

est er addthols,etcmayormlether dbehdise Tiest paKihyaiid dicobdSab the Mo Grefelrékyaloty GhBUndSn é- yl

al cohol , terablyacndin femcai ethopt 10 hyxbaxy eadicals) Fot eatple, ethylcdiyabl piiaiyRndglybl, triethtens| ey |
al cohol . @ydol, tetrapttiylene ghjcelstineapylerde glybat, and aticenalkyiene giyrals Inavhioh thy allsdetle radicdl bubtaist er s
of this ifereptdabautSeathen glems. Ptheryskfsl polyhwiiaibabola indudenglycerolamarotvizate of gigdetat] -
ing, f4r @R@ﬁ'pﬁfete oftglyeerelpyonerhétip astrenof glyseyol. aenfdegythsito), dipamitaarytheitok gridanintures txenesf.

am no- aryl erjée B‘U’B‘:?f‘?‘tbﬁﬂ“é?j‘ 981”&!6?#@!1 addugts may glgq hegeasied Wi ynpaturatedgicohdliksucleascallyl

g’D 2

ani no- al kg %ﬂ' pcingiamy | raiyh gloqhoh 1-gye F‘%’,‘H’@ ?%i-cﬁ“éa'ﬂé alcopgle t"'a*"@"é%? fhei ed
by Cel | ospFeig® %?'%?fe"a'fi'"? ﬁk?fs %ﬂ"s ven F"Gf ﬁ@%&% F@ﬁ%:{gﬂhdam'

and et per hiln%gﬁg gor% -all Ienji{l ami e rampo- ar en ene as hey E

the al y fr brt&ly rﬂister h -tﬁ er- haw {nan Ctll on
Compounds Cg;.ﬂ ﬂt%%aﬁ.hﬁﬁfﬂ?"é’fﬁ %%E% c@s e a 5 Ey% ai s ménr as’
tertiary ﬁl@[ﬂ;cs m(tﬁ'e ﬁesenda{(:fé Igsywﬂ%it t's‘ﬂr@'l mebs ; ?un 4 hy-

sodi unahy grosiads 4., se@in Fyaikobiide, mdsrsnmrd&ox.&n&dwm amd}ia @( nas ,Rsand
(e.g., the Moxﬂés. etifoxiddd) Prop8xidb@dnd eeliikys, et hoxi des propoxi es and

i ke). The aaé esterdispapsants may e bRed BMilQs thé ﬁidogeﬁbd?ﬂalnﬁhb dibperdahts, aQHJsEﬁbG@&bove.
cont ai ni ng dHydpeamiae whichasn iskasaxted hatitha blolssaid gdyythessuyifitsd@poxwbiteraddires obeis
react ed winventigntieforaf dimpersanitstncludé 2-anaine- &blisiol, 2-arhied2-eethyy -piphiel, pasbebtiytidxyethyl)- hi s
i nvent® onanilipe.f2caminoeli-preranel Asansino- irbpadel, 22amimd-23methyi-h & @opahe-did - Zamime2-ahyret dy | - 1
- pr opanol propanediaht b-(tiefachyeraxyenrdpyl)-N-(b8&amiaertiiyl)-plgeradnea tristhpdrdxypetayiaanaihg-methane

3- am no- 1{&P dpaioss t"ﬂ“?i’?ﬂﬁ?ﬂ“f@mﬁtﬁ!mylzalmm@ hwtapglaethandiemine, ttas(hetarbydfoxysthoyy) - 1,
3- pr opan@Byiastine. agdtadbe Miuiessk frogsronpipiay amnes(carelep herpmaloxsdiThie pbqyk desciptionsd,

trl s(hydroxynet hyl) am no-nmet hane (al 59 known as trisnet hyl ol am nonet hane),
2- am no- 1- but anol , et hanol am ne, bet a-(beta-hydroxyet hoxy) ethyl am ne, and
the like. Mxtures of these or simlar am nes can al so be enpl oyed. The
above description of 19 EP 0 372 709 Bl nucl eophilic reactants suitable
for reaction with the pol yner-substituted epoxy ester adducts of this

| nvent | on I ncl udes am nes, aI cohol S, and corrpounds of m xed am ne and

. . o, o o o



Tri s(hydroxynet hyl) am no nethane (THAM) can be reacted with the aforesaid
pol yner - substi tuted epoxy 5 ester adducts of this invention to form

anm no- al cohol dispersants or am nd&EPSt¥@yoedicohol di spersants. The

ni trogen-containing dispersant materials of the instant invention as

descri bed nadomtiic feabtaite surtid for rbdcfichi vt tHalpolgRéHsasstitu epoR} &hten | h&ﬁ@&%l&%ﬁ&h ni ng
di sper saninciudes @hinéd, Scohbib,An@ddMpeUnds 1 mfked&ifike dnll RAkoxyEnaMRG RBdtSe foRtionafirdups!
fromthe te.cuoetamdist i ng of carbon disul fide, sulfur, sulfur chlorides,

al kenyl cyariris{msiroxyhette!) ylies methade (THAREEN belfe@éted With itha-afdfe@sld paljdansubstiifad epoxy

di cyan8di astér@dducty ptthis inzentian to folmoaminasienbol disyaisants ar dmyiho-gdiee-alpdhiok dispersdmsdr ocar -
10 byl thi dhholypdentcertaining,dispersant materialshof diyshiostahinveption gshiespbrdrabevesan bé plas,
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| socyanat ested Fﬁf’dﬁ"&&’&?ﬂﬁ?ﬂs'ﬂt‘%ﬂfﬁ?’ pifids; sulfy ercfblsrldeemkm dyariidge.caldehydeskd-de-
hyde or i dd@?irt’l!'d’ bates) hydrogarkyl RbpRPhites. hydrepar-
phenol ¥ ﬂi"° tef, 'EQY' ' ph‘?&'Btg’E P'T"lﬁ'?'l?d‘*‘%‘ﬂf 5, ANQEPNOFYs @uides RhosphNy ﬂ‘?‘q Bes
(e.g., su o i for e_p ci g ﬁﬁf d%p ‘F’l“ﬁe"p s °H'é"'ﬂ'q° '“a'%e

f urrarl C ag mt : | h %éﬁ {

aci d, chl ghah aa?ﬂlég T 2 acilCl ? s" ;3:" i E f°'"°a A afEﬁ ni ¢
acid, gi nQéH'}nGthﬁ&}ll acid? Bdto IQMcI ¥'acid, n o F' ;ﬂ f\?he % e-t he
fore- goi Bdng, &-g., g,,.hyumte tgm ,Z met urrara e, and

the |ike. Sigize p&ﬂﬁatlﬁgr ﬁﬁﬁésgﬂnﬁrvﬂﬁ ﬁt‘é%gesof th%QJoé’tltl‘QﬁlnE hﬁgét'l&% Rbwit R&RPas appli-
pOSt - t r eatdtiBgtorhRh GRfdbular weightM@dgbni cHREMIRY disdPrsaHiXf the pRétlaktOrtHePddatriphond el tﬁ&b" ar
wei ght  ni procegess herein isahrcssgard iinsopger 18 apHlyheriotaft@rodéssédto thé tompbditiohd Bt this invention,
descrigt i aftbatinetdssteis atressssnditonsiatio of Seattaits; aRBBEIKY as deScribEdlE the pior apb Y
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U.S. Pat.3 1° 3.5152065,38, 235,478,080, 3,300,099 3,367,943;
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at t endant 99meRT iethep Femored speieniedyetspasaed witihifor f br. 2t 1BAIA e fibered Tikstresultivd oil selvtipr s

(as tIH& r%@ﬁé’@?qswfé@c’iwmz’ﬁé"fsﬁﬂ@ﬁi%) inthe fully formulated oil are

i I'lustrat foll 0O W. %A I W.%A I.

Conpo siti B E)?Al\ﬂ’iE 4- Preparatlon of PIBSA—GIym@-M&M ( Br o ad)

\/ | scosity MRCHOBI Es ofthe PIBSA product prepared in Example1 %0 parts of oil gparts of glycidol areorea(():t]e'a 12
DﬁtSSJC Tq &re

tlrrlng and then for 7 1/2 hours at 1 ter, the reaction mass is heated
810 é 206< g@ﬁg@é 'aQJ]st p ﬁ%hr‘i 1/2 hour. The resulting pradu %P % conitaining the PIBSA-giycidol hemi-
| dgdtdr RToold & Qnd 5 parts of the same alkylen&’p s used j arative Example 2 Is

. 01-5 20 agdded. Aﬁ%rﬁﬂ(ﬁ&ﬁa {%20°C, the mixture is N, stripped at 150°C for 1/2 hour ahd tif "r}?hltered The resulting
. 1- 20 Pousil soRtidAtis R EHAER khe desired PIBSA-glycidol-PAM Bikiuck aiRi to have a viscosity of 1070 x 10-2

. 01- 5 shnt invdEeygratngo-égent s 0. 001-0. 15

.001-3 Anti-War Agents 0.001-1.5

. 001- 5 25EXAMPLE [51- Peiparation b RIBSA-6K&dol-Polyamine Adduct 0.01-1.5
.01-5 Mneral QI Base Bal ance

Bal ance WWheheprbeedure difixainnes was repesiep bxeyrtdhat thé PIBSA/gip@dotieiRiureddresstedaat 8370 tbg h
not nef esanidhours (with stisving) keforeinkirgasivgthetemper8@e tod20tCraat 6 partsiofglycilolingsed instead
concent r a®féy 3&xars pidxamria4.di sper si ons of the novel dispersants of this

i nvent i on iThe fe'lﬁ’w'"g &Jeﬂﬂam% c%vaaﬂ'i'ﬂ"% arp prepAre(Lising e disrsrsants efdxamplesel, pretCoptt t h

one or a“l?‘ P?W?" a'ied"eeéﬁ‘ﬂféf?ff'%ﬂgé infiion (We e SIRtertiand an
addi tiye Yﬂ"?.ﬁ'd:' tt p’ﬁ °r ?@ i @ﬁd elgw, an additive- package) wher eby
sever a‘}{ " éféﬁl ?&ﬁéﬂ%‘"‘ﬁ?s t‘?)betaﬁé"%%ge‘%fq aspessingihen t he

lubricati nsgperﬁin powg.etgohf u l (;IBI%‘:{:SQ 8 kcasemne ca ot C?nﬁevqggra%%f?g 'nto
the lubri thé tvs&:qg)d tﬁ‘p%zg ﬁa??fa@‘f usgcﬂl'l ré:ﬁE é?fda Ive ’ﬁ% for short
acconpani gk dly!therdby a bulGlor 216 guja I gl B at is tams
concenbr agy d1bfiridg blish nihBralldkrikedbisoil cosrlty ﬂ&& rover- §p upﬁamt' e% ntefid Qif? P the
addi ti vesdihidphoshae antEudakddfivel Theldll @iaendsihgg sréa%dAe&nmeJcﬁLéeeau id ddqd

final forbpdraingand veiaiy théxaxicad diahlci<d-at FUBO-EEUGEMIb MtefARDI Ned Wi t

pr edet er m n&ble SIBGasti§ confucted ihahd following mériner: thb bdresdid\RedlérsriR6dss amvfﬁclﬂg mik§ Brown
present i incolardsiréed of stuege by eerdrifigying for aneditut lat aboutB9|0UDGravitiesiGEI ETH idsulig cREADAGH
conpaté bl ted supernetaitoil ilthen gecantedifrap the insalldisistuads partialels thetiliyl sé@patédout. Bl6wever, the

addi t i ve- pierratent oil stitheontaing pilepluble sludge prengsarsivhinhtos heatingomtidr éhe tonditiorasmgioyed bpf

t ypi cal | ythis testwilbters te fopm additional gildnsalyble tep9eisof shadge. Precsluggedititiibiting propertesofthe &5 t 0
about 75%4tvahbpingdested sretetermingd by fadding ta bestians o5he syperbeert uBO o4, laysmakamyiunt, such
additives in the appropriate proportiggs wth the remai nder being base oil.



The final formulations may enploy typically about 10 wt. % of the

addi ti ve- package with the renmai nder be- ing base oil. Al of said weight
percents expressed herein (unless EBOI327984 | ndi cated) are based on active
ingredient 45 (A l.) content of the additive, and/or upon the total weight
of any adek d.5,'er eeidhbEfentDdf the PrtidiAarbddife bikhg CdatedTbA gritfs d Bh BIURE Halng tedBd dde | -
wei ght of plesea In aathitieks stedl dehthifiga tlit? an®drgibated it 1Bs3b&4r16110hrs(hrthe¢i'dsbi‘%95falr-ﬁmo$nng

i nvent i onthehdatind)the fubié doh@iningithelairbeingRstediy cdoRl eridativn eeritrifugbdir abeUt Bk sersah Pl €s
by way of températers abdbioati39,000gar Ay egdisits g Gewi sbudgeé Bat{Iaimtirsthis Wte p\erie §éParateld firod B oll

ot her wk s ebyvetantingdivecupeimatzint gil ansl thed eargfully ivashing the slodiys elepasits with 25fml bfiheptana waerhdven.

50 Pr epar 8t reoginied olifymythesahisiae griddurtheSpotiiuging: Thewgight pfdties ei¢Aabilsfudde & has been A
pol yi sobufeemsdiin taefeet inmiligeamp,jaxieterraingdiby Bigjny thesasidueyand weighing iaThe reavits ade jepheted
(SA): PIB ?%%W%ﬂtef Pf%ﬂi&'iﬁfﬁd sudge in sompaison with e pregipitated slideg of.a biank nel centalfingBOYadyar t s

of pol |56't'ﬂ5‘f BUi"k('%m'm"zm”a ingrof 10. Shecjess ipw $ludge presipitated inde pregense ¢
anhydr?de® t d'f"’ 2lower the SR yalugiand the 2‘2’653?“\“ Ye is/fhe pdditive-asiasiudes digpersent. dnalldie s
120[ err] 'H s' 8?’ tP{ 9' "a'&?%whp'ﬁgpﬂﬂ'ég PFgaﬁﬂ“‘Sb'i""p‘a?’t'%‘""H be Fﬂtﬂﬁ%"%ﬁ'e
const ant for

es use to ate nr\] evar s e gr of |
S75°705 B il sms mé; R
1.5 h%”%%ﬂ é usgpﬁ e&gﬁﬁ overl ttl ng
pol yl sobujeg t1§1°'§§ﬁoﬂ!s ﬁuen%E\'

and a Ki nam}a&tba:to%aeﬁmgtf%m aBbut soth: to emp rew &.&5 f35

is 80 wt . afbuCydiésDer MBS Duiigkhe(hbating phasd, Ebﬁhﬁ:ﬁﬁ'amﬂﬁm 8abdigo. ﬁfdldm chnt soz
unfunct i onaldiunttherbid NCani’bédhas @i is BUbLIOd thidugHIRY (85 Birfpled. SiMhd S cddlingPhasl Shater Nt S
are prapavapor hubbledihioughghd test sirhpRS At HeRRA b thdd pdrsd WhicKEtedting BRI Ran Beh6peated

am nat i onas r@eeasbarptosistameneise inhibititlg aftect ofianyfadditive s wall SurfatdsTortRftbst WaskENAkich the 2 -
Pr epar at i samplss wpte Bibitaired\hie Misudllxévalumedds tdltiévapdshtinhibitibn. TiecanidliidS¥vasiisa Inipostg on

mat eri al e willsisrgibcto falues atfroB0 tpHwith the higher nemkat being theigmatecarioent of varnish 0§ eon |
Then 5 paPQ"SO"cW'thab@dfm@me#@ﬂ'twythd\mp ratedl1& pol yal kyl ene pol yam ne conpri si ng
a pol y&t hyl dR80 grams,ef SIB st offvere mpxpdyi 5&?@@@%@@!@& optheExamplen py desgiber int ons
and an aviﬁbﬁ é"ﬁ)Ps"a‘b'BdPafEEPdE%f"!?S SBAENE 8% ol ecul e) are added dropwi se
while sti rr| t““f?l’é!“‘rﬁ’%f‘!ﬂ"é’"?%’ bﬁ'P‘ﬂ’l'“o el - sTf‘? F‘ﬂ?@'d‘d%l?” s loyestiom Exagiples 4 prdf  and
then filt égf%" 'g’ eefptivei o the, PIBBA-PAM disRepsant (Runs

(PI BSA, PA F'S‘ﬁ‘tf S99 '°8 H’Hi’fcf‘?diR‘WPs‘% nitrogen and to
have a vi scosHy of 700 x 10[err](cSt). at 100[err] 20 COMPARATI VE
EXAMPLE 3 - Preparation of dycidol-Mdif | ed PlBSA-PAM A 300 parts portion
of the PIBSA-PAM product of Conparative Exanple 2 and 2.4 parts of glycidol
are adm xed and heated to 140[err]for 5 hours, with continuous stirring
under s@n air-cool ed condenser. The con- denser is then renoved and the
product sparged with N2 for 1 hr. at 160[err] and f iltered. The resulting
oil solution 25 has a viscosity of 850 x I 0 nR/s (cSt) at 100[err]
EXAVMPLE 4 - Preparation of PIBSA-d ycidol -Pol yam ne Adduct A 100 parts of
t he PIBSA product prepared in Exanple 1,60 parts of oil and 3.6 parts of
glycidel are reacted 30 at 80[err] for 4 1/2 hours with stirring and then
for 7 1/2 hours at 120[err] Thereafter, the reaction mass is heated to
150[err] and stripped with N2 for 1/2 hour. The resulting product sol ution
contai ning the PIBSA-glycidol hem - ester is cooled to 120[err] and 5 parts
of the _sane al kyl ene pol yam ne as used in Conparative Exanple i s added.
After 4/2 hour at 120[err] the mxture is [err] stripped at 150 [err] for
1/2 hour and then filtered. The resulting oil solution is found to contain
t he desired PIBSA-gl ycidol - PAM adduct and to have a viscosity of 1070 x
10[err] 35 [err] (cSt) at 100[err] EXAMPLE 5 - Preparation of

Pl BSA-4d yci dol - Pol yam ne Adduct The procedure of Exanple 4 was repeated
except that the PIBSA/ glycidol mxture Is reacted at 80[err] for 40 only 3
hours (with stirring) before increasing the tenperature to 120[err]Jand 2.5
parts of glycidol is used instead
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of the 3.8 parts of Exanple 4. The following |ubricating oil conpositions
are prepared using the dispersants of Exanples 4-5, and Com parative
Exanpl es 2-3. The resulting conpoEP0idmR9BIe t hen tested for sl udge
inhibition (via the SIB test) and varnish inhibition (via the VIB test), as
descri bed bel ow. 45 The SIB test -has been found, after a large nunber
of evaluations, to be axcebl ent twstef o asseswi ng t he di spersing power
of lubricating oil di sfb’ rsant additives. The medi um chosen for the SIB test
is a used crankcase mnergh | ubrigatdNgeOi lm Cagpogi tion having an ori g-

inal véscosity of abouf®328 S©S & [ efr] that”ha® been used in a taxicab
that was driven generally hormshert ariws onl w t®&ereby causing a buil dup
of a high concentration of sludge precursors. The oil that is used contains
50 only a refined baseymneral lubricating oil, a viscosity index

i nprover, a pour point Jeghesganiy angd zinc i ghkyl- dit hi ophosphate

ant i -v(éar addi tive. The1oi® c8nt & ns2no®sl ®RlgeR di {persant. Aquantity of
such used oil is acquirgd dy eraini ry ard <efi®liRg the taxi cab crankcase
at 1000-2000 mle intemals. The SIB test is conducted In the follow ng

manner: the aforesai d used crankcase oil, which is mlky brown in color, is
freed @f sludge by c t i fuging for one hour at about 39,000 gravities
(gs.). The resulting 8l ¢ar bright 55 red supernatant oil is then decanted
fromthe insoluble sl-qd e particles theéeb)L separg ted out . sHowever, the
supernatant oil stil I.-nc ntai ns o - S8l udl e vl uslgenpr ecur so'gs whi ch on
heati ng under the co i as enpldyed by tlds dese will tefdd to form

addi tizenal oil-insol i@ deposits of sludge. The sludge infibiting
properties of the ad- >' tives being tested are deternined By adding to
portions of the supertn ant used oil, a small anount, such®30 EP 0 372
709 Bl as 0.5, 1 or i ght pere—ent-—u E z Ert cuI ar adgltlve bei ng
tested. Ten grans of e h bl end kpi t gist qal aced i nwa stainless
steel %entrifuge tube afjd are hed gat,‘mﬁ[ erh] &or 16 hoffrs in the
presence of air. I I OWI ng the hﬁatlﬂg, °t h& t ude .gont aining the oil being
tested is cool ed n centri fmg & m nut es@at room
tenperature at ab (g g epom t:s new sl udge®that formin
this sfep are sep ate mEhe bw.d an®i ng the @®upernatantoil
and then carefully wa ngct hd sl,ydg,b dépoéts‘vm kh 25 m @f heptaneto
renove all renaining 0| ngthg I@dg afdl f@rtBer centrffuging. The

wei ght of the new soli sI%dg asgbegp fidrngld in thegfest, in
mlligranms, is determn ry| ng the residue and weighiftg it. The

resul ts are reported as anount of precipitated sludge in cgnmparison with
the precipitated sludge of a blank not containing any ad- ﬂj tional

addi tive, which blankgi4 normalized to a rating of 10. Thegl ess new sl udge
precipitated in the p edence 10 of the additive, the | owef the SIB val ue
and the nore effective ifs the additiye as a sludge dispers&nt. In other
words,#if the additiv i V@ PFal 17 as™nuch precipitated slu@ge as the blank,
then it woul d be ratécy . OseSi Bce sk heebl ank wi Il be nornali Yed to 10. The
VIB test is used to dfit@r Mne®ahi S Inhibition. Here, eagh test sanple
consists of 10 gransdg Iugrl 9 ceg 2 oil containing a smaPl anount of the
additive being teste | 40 which thhe @dditive E‘s adm xed 15 is
of the’sane type as u@ iR the ovR- dascre bed SIoB test. Mach ten gram
sanpl e i s heat soakedjd¥er¥i gl aﬁ afoud 1R [ <Br]Band is tHereafter
centrifuged to renoveltfle 8 u@ 2Thg s@erBatBnt B 1 uid of Jeach sanple is
subj ected to heat cycg g 8ro® atBut 81509 erd] Ko Foomterrpﬁr_ature over a
peri odgpof 3.5 hours at a frequency o(f’ out 2 cycles per mdnute. During the
heati ng phase, gas which is a mxture of about 0.7 volune percent SO2, 1.4
vol une percent NO and | ance air is bubbled through the tgst sanples.
During the cooling phasq, water 20 vapor is bubbled t@ou the test
sanples. At the end of fghetest periwd, Wwhi®h tes®i ng gycl can be repeated
as neseéssary to determede the inhibiting effect of anymdd-rtlve t he wal |
surfaces of the test flasks in which the sanples were contained are

visual ly evaluated as to the varnish inhibition. The anmount of varnish

i nposed on the walls is rated to values of from1l to 11 with the higher
number being the greater amount of vargish, in com parison with a blank
with no additive that was rated 11. 25 10. 00 grans of SIB test oil
were mxed with 0.05 grans of the products of the Exanples as described in
Table 11 and tested in the aforedescribed SIB and VIB tests. The test
results are sunmari zed below in Table |I. The conmpounds of this invention,
Exarrpl es 4 and 5 cI earl y show superi or sI udge and varni sh handl i ng
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SC 5; Claims .. P 0 0 0 0

| 20~4 0 - 25
0 30~ ~~~%> Arlofl sfluble adduct useful as an oil additive to oleaginous fluids comprising a polymer-siibslitutsll epoxy

G ~~~~>1 > "dfteradductefs~~~~~~~~ 4 VA w 40 @~r "g"q H 10
0 | 5§45 (Ay@ long chain hydrocarbyl pplgmer substituted with at least oneaf ¢, to Cyo monounghturated@icar- O
0 boxylic acid pepducing groieties @HdIC, to ¢4 morfotidsaturated monocarboxylic acid producihp maiet-

X X } X iepygaldysubstituted polymer formedsyy reacting an olefin polymer of C, to C,o monoolefin having a

Me~ e~ numbaLaysraqe melggular weight of 700 to 5,000 and a monounsaturated carboxylic reactant compris-

T e Lng gLeggtgnemem_thsglgmdj m3he group conslstmg of (|) monounsaturated C, to C,q dicarboxylic

U 56 10 ds, (i) anhydride derlvat S of (i)u(lll % to Cs d mogo- erdL ester pwgtgesdqj @ﬁj ct
usef ul as an | ﬁttfr %d ?360 ;Erg gg) bﬁ ﬁg’ double bond is con-

pol ymer - subst f‘%g ‘iﬁ A egg‘%'x f‘%l’ °""°d noesfeny iéat Vs eh (vt n

hydr ocar byl 6 ut ed wth at I east one of [err] nonounsaturated

di car -,z;boxyl TI'B a@dﬁbﬁc&mglﬁﬁdld’lﬂ1 mrﬁﬁ th@ﬁon%'ﬂ)x& ﬁédh]»l cm%'&ﬁaﬁs%rﬂkﬁﬁbound of the
nmonocar boxylfoeudci d producing noiet- ies, said substituted pol ymer fornmed

by reacting an ol efin polymer of [err] rmnool ef in having a nunber average
nol ecul ar wei ght of 700 to 5, 000 and UQQrunsaturat ed carboxylic reactant
conpris- ing at |east one ne ecte mtlge group consisting of (i)
nonoursat urated [err] dicar boxyl i g cids; (ii) anhydride
derivatives of (i); (|||) [err] IR(?ohoI derl d nono- or di-ester
derivatives Of[?&ﬁ‘d% I v) nonounsaturated [err] nonocarboxylic acids wherein
t he car bon- dgu%"laéd Riasethe same grdiffarensandaes H, Bydrasarbyl sitmeéry-sybsliiyied g (v)
[err] al coho‘ia'bé'e'f"f'\}@if%ﬁ&@éftéﬁmd’é? Phihet R R Riggnd ‘W"Psmﬂmhv sHRsEHEY y

al cohd®. 15 ™Foa®yhe adduct accor di ng to claim11 wherein the nonoepoxy

al cohol  c®NPFe 38FucBcedrifyid MRS WHerSRG Bl ’¥fard d28h hydrogen and at least one of R? and R is
hydroxyalkyl of from 1 to 30 carbon atoms.

4. The adduct according to claim 3 wherein at least one of R2 and R4 is hydroxyalkyl of from 1 to 10 carbon

%0 atoms.
5. The adduct according to claim 4 wherein said hydroxyalkyl group is -CH,OH.
6. The adduct according to claim 5§ wherein R4 is hydrogen.
35
7. The adduct according to claim 1 wherein the monoepoxy alcohol comprises at least one compound of the
formula
40 0\
Rl -¢ -c¢c-Rr4
M1 / M5
M2 (C)n M6
M4
50 whersein n is an integer of from 1 to 4, R?, R4, M1 M2, M3, M#4, M5 and M® are the same or different and are

H, hydrocarbyl or hydroxy-substituted hydrocarbyl, and wherein one or more of M!, M3 and M8 can further
comprise -OH, with the proviso that at least one of R, R4, M1, M2, M3, M4, M® and M® comprises hydroxy-
substituted hydrocarbyl.

55 8. The adduct according to claim 7 wherein R?, R4, M1, M2, M3 and MS are each hydrogen and at least one
of M* and M® are hydroxy-substituted lower alkyl.

9. The adduct according to claim 8 wherein n is an integer of 1 or 2 and at least one of M+ and Mé are hydroxy-
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formula [err] 20 [err] wherein [err] are the same or different and are H,
hydr ocar byl or hydroxy-substituted hydro- carbyl, with thﬂ"m

| east one of the [err] groups com&Pi0S&&709\dr oxy- subst i t ut gn,’m” ml”m
hydrocarbyl. 3. The adduct according to claim2 wherein [erriare eac

hydr ogen andsustitutedaki opftih 0 4 Babewibnf84 i s hydroxyal kyl of from1 to 30

carbon atons. 30 4. The adduct according to claim3 wherein at |east one
of R2 and1QR4TW9§d¢v9tﬂ°w:ﬂltksl¢im@ﬂﬂhmiomle_aStQ;le!zUWtﬁad Mbis-GH,OHs. 5. The adduct

according,t erein sai.d hydroxyal kyl group is [err] 6. The adduct
accor déng't OT"(’ZIag‘#"ﬁtnagc RPN °f381°fi°'§'"%96ﬂ' d‘ﬁ‘ﬁ’e'“399?"*“"'?!9'&"‘%’&8'0?,‘1“5&3&95!“&' %Y to
claim1 wher& ool bepoxy al cohol conprises at | east one conpound of

the fornuja fh%%ﬁ&uc@cordmg to claim 11 wherein said olefin polymer cofiprjsbs ;{oﬁlrsﬁll &R Edngaih
wherei n n i S bithdAeRér ufils dbivediroln Sufend-1 ahd@érbltef. £ Hw same u3'£ 'Trerént and
are H, hydrocarbyl or hydroxy-substituted hydrocarbyl, and \/\herel n one or

more of [ & r The edductiaggordingito alaimia, whepein €3id, hydmdal'byltshlstltpled)m ts Oy imoadunseturdteriaticar- one
of [err] conyexylisacid »tz@pmgnatermmmnqeua eclynivey ofr 18@%te BYUO nuiBlier average milaailanweight t
accor di ng t csubstifadhwit menieaquﬂém]ﬂet&se each hydr ogen and at |east one of
[err] are J)y.FLro subiﬁtuted (Iﬂ wer. ax ‘{F uct accordln to claim
gsv\hel’ﬁép 0 31721%%1? roduclngfll'n es{%ermo e‘-ﬁer ?%gi ?rg ntéqriEVFac ?"W% y-
to 4 carbon at otms da%pmdugdq.l te"aa!:cor d| ng to cI a| m 9 wherein at |east one
of [err] 1% Thelbductaccording.to ahip6f cRBEYES 14adheRInEHety tole), rAdAYuNe&tErated adfdp?ddﬂang]mato 10
wher ei n sai derdl eimptises palel eltydé/Tpri ses a pol yner of a [err] nonool ef

12. The adduct according to claim 1l wherein said ol efin polymer corrprl ses
pol yi sobufy| pracespiat pienaringcanagductes siaimed in any plsinims 1Up 15, whideeampeises contastingu ene- 1
and/ or but erl@ngzhain hydrogarbyl gelymessbstityted(e:d9)¢ o disgjbaxyic apie pradueing majadsl tormeds red

hydr ocar byI P‘Pftﬂ"l?b(m ’(QF? ‘°?10“°f‘%9'?f "ﬁ’ﬁﬁ@ﬂ\‘@b&f?YP'%&SQ%’EP'Q?P'E’&P‘Q“%WF"IW%C| d
produci ng ?Y '56 a‘i‘é upipg matesig! NAYinaADavesRae otayeast

nol ecu®ar qfe g;ggl defind 'V'H?SP@P?“é@ the f9pctiofix-
adduct accor ng to°%1'?lsa' %5‘? 0eRP*€APWOlaci d produci ng

materi al 04 sthdass fsmmarlngqn Bupsoihéue dispersarit gddudi .f;armgé Wbricatirdoll Slsgafsatt Which&bm-

nDi et i es perprigdd (§Pprdpsring fa fifsbbddud® mBAdepoxip Adr/EBtEr by b PFIBEYE ad Haihéttin EIBAGE] ON _

m xturg used to g (U cénticthgaait Hrspadackd witg 1638 a6 h@eoplﬂlﬁreaﬂh@se’%&ﬂﬂ%m ammey, di ng
to any of cledohals dndtnixtuélthevbefy ei n the [err] nonounsaturated acid producing
ma- terial conprises naleic anhydride. 20 16. A process for preparing an
adduct as‘%l%ﬁ"ﬁ%ﬂsfP’rP'?i‘H "Rﬁd'%?P'a?'\"rB“&" asq lubrjcatinggiladditive which eamprisseint act i ng (i)
a long chain B’P\’i Hesfituted, ? freraglefindiayi %'&‘H\bﬂ'@mqeé‘%@{'ﬁﬂwe'gm

pr oducésng mat 9‘@"‘”‘3 t°3ﬁ°' %?’F‘ segbﬁ figl having an
nonool ef i n ha\7Y t?—;"r""é{%é cu Gt?a'LdB'e erprRge,
[err] m)nouns éiﬁ:j‘?gg(ée T Widuci ng mat er | aI havi ng an
aver age of at Lo bl e ° 8"""& d produci ng noi eties, per
nol ecul e of sai d oI ef| n pol ymer present | n the reaction m x-

“© o
nl-c/ \c-n4

R2 R3

wherein R', R2, R3 and R* are the same or different and are H, hydrocarbyl or hydroxy-substituted hy-
drocarbyl, with the proviso that at least one of the R, R2, R3 and R#* groups conprises hydroxy-substi-
tuted hydrocarbyl;

(c) contacting said acid producing material with said monoepoxy alcohol in a monosepoxy alcohol:acid
producing material molar ratio of not greater than about 10:1 to effect reaction of at least a portion of
the hydroxy groups on said monoepoxy alcohol compound with at least a portion of the acid-producing
groups in said acid producing material, to form a monoepoxy hemi-ester of said acid producing material;
and

(d) contacting said monoepoxy hemi-ester with at least one nucleophilic reagent selected from the group

55 consisting of amines, alcohols and mixture thersof to form said dispersant adduct.

19. A concentrate containing from about 3 to 45 wt. % of the adduct of any of claims 1 to 15 or the product of
the process of claim 16 or 17.
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ture used to formsaid acid producing material; and (ii) a
al cohol . 17. A process for preparing an oil soluble disper Wm ﬁ@,”ﬂluml,
useful as a lubricating oil dispeEBa3r2TRiBIh com prises (a

first adduct nonoepoxy hem -ester by a process as clained in claim16; 30
and (b) centmehidigatsad dhirhddiSéaim d6lsbntainig frbm 36 t0l38 36 b P BE adtierl €Ophi | i c reagent
sel ected from am nes, alcohols and m xture thereof. 18. A process for

pr oduci ng2t Alubrioeting ellrompesitibni¢ontaipingifrdnult fo@A ivt. Phpf e dispmcbeit mixtuge pdpiaeh according
conprises: (fapemi8vi di ng a hydrocarbyl substituted [err] nonool efin having
a nunber average nol ecul ar wei ght 35 of 700 to 5,000 and a [err]
nonounsat urated acid nmaterial, said acid producing material having an

aver age ofat 5'8 ‘F%Pég'f ®. 7 dicarboxylic acid producing noieties, pernolecule
of saldo on presge in the reaction mxture usedtofo_rr_nsaid
acid pr od gi%f d % b‘*"@\’/f“ﬂ?‘%F'él’fs'gf"é'a%{”a‘tfﬂ'?’ ﬁb‘l‘ﬂ&é}?@?‘}vﬁ’%{f‘@ﬁﬁiﬁmbf

the fof rrula

or different °h|°"wa§s°ft° °p}b X\gg lfﬂ" Ltt' %t%?’ﬁ'l
. f ?P\E OE onoca on aure rodu
with the proviggps p8ilfEs ?te SHJ 9&0% énistHhdemsin Olefinpoly-
hydr oxy- substlme,;mgge c1 E&bfeﬂﬁj}é( elne('n |eﬁ|ﬁé oRt fAbiGkulFg3RidAt Sk
materigl w thpgaiogdo Y ERERSHEYNgaS EQP arbd“sé%rdmmﬁ thindéstens Bne Pdrdi ausge-
produci ng mat Qéhiedus 86 GAlpps BdsteRend bud ) nofbuRGEERiigtdn/t1E, ANGFHonshrer, (it)ﬂnrﬁ; ragér-
reacti on of awvatbro@s (i), Gif) Ped,i03-AIk6Ho! Ablgaleildled Mo/ o@H’rDIdﬁtSrd&ﬂatSrWod (I)TV) GRRLNYe-

al cohol conpoeatigterCi-0i-Mondcaraarsaumer) Osit denéh dié Kbiienstat-Kohighstod DEppaYinGUng WikSder N

sai d aci d pro&aboxygrupmetkenjugldrt istt und () von Gy-CGraikolih abggle ket Meonpedteddericete wai(ie) utre i d
producong nat &bl gingesetptavo(dd) sicchmdact i ng sai d nonoepoxy heni-esterwith at

| east one nucK%@bﬁhNb@ep%a@@mlum@Btect ed fromthe group 55

consi sti ng ’;gd al c?hol s and m xture thereof to form said dispersant
adduct . ?pé‘tcg c8HET 985 Myrosrentsikaiobpipdesteps pinec/efpindung mitder foamel, § 4 ¢ t
of any of clains 1 to 15 or the product‘1 of the process of claim16 or 17.
34 %0. A concentrate as cI(!.git med_i#T" cl ' &m 19 cont ai ni ng from10 to 35 wt.
% of the adduct. 21. A |ubri in 'DT'I"‘C‘O'erﬁsTt?‘on containing from0.1 to
20 wt. % of the dispersant mni xturB2preparedRaccording to claim18. 5

Pat entanspriiche 1. A 18sliches Addukt, das als Oadditiv fur olige

FI ssi gkei t enunicd e o RY, Rz, ubdiRk ghdidh oB&'an@&i‘e%Hbﬁﬁd un¥ HEKdhRAwabBbrstoff oder hydroxy-
Epoxyest er edsibdtituieterKohieryasdtsiiint, dt@bdiabis) RiakRRIRRICGHRA RS ipbPRORYRBING  des
m ndest ens rRéthydronysubstife ®h Kottdn@adsdrstolt OmaBt: car bonsl ure produzi er enden

Rest en oder nobnoungesattigte C3-C 0- Monocar bonsl ure produzi eren- den Resten
subst | t ui &r tAng't* nac Apteruch ddeidam &y nd R° iewells iagsepsiattsi em igeestenicAingciar Gryppen

i ndemaai n O &rrehBHeiRe Hydsarvalkylgrurpe mit 1bis30 iphienstotatoman isti ¢+ e nem

dur chsch nk t tAddm fidbh %\é&&ﬁ g%la;de%a dM?.éng 5“& & %E%&% u d;gl?' e?nggl allﬂf Sgngxpe ml?i $ 5

000 und el n MHNAIEHR SedfaloRbEEe onsgurerea
Ver bi ndung ausge- wAhit aus der G uppe bestehend aus (i) rmnoungesattl gten

C4ed i r Di s.arAuamig Aath @Rsprich ) beliaiyaib Hyadsyalkylgrusbe SCH 0AML.(1 ), (iii) von
Cl- CF-#Al kohol abgel elteten Mono- oder Diesterderivaten von (i), (iv)
m)nounge-ssa‘HdF'@ﬂ?FhéﬂﬂWbWﬁbbmr%maﬂgﬁpgﬂFt be! denen die

nd (v vin RS s R e il E] B AR und o °io' *

fa~t, yngesetzt worden SI nd und (B) ei nem Monoepoxyal I kohol unf al St
Addukt®nach Anspruch 1, bei dem (bar Monoepoxyal kohol m ndestens ai ne

Ver bi ndung mt der For rre£125 Rl - ¢
C- R4 R '°°uFFFaBt in der R, R, R3 und R4
gl ei ch oder verschi edeH15| nd nd H, Xohl enn&sserstoff oder hydroxy-
% (11)
/ \ "3/
(C)n
md

55

umfaBt, in der n eine Zahi von 1 bis 4 ist, R1, R4, M1, M2, M3, M4, M5 und M¢ gleich oder verschieden sind
und H, Kohlenwasserstoff oder hydroxysubstituierter Kohlenwasserstoff sind, und eine oder mehrere der
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substitui erter Kohl enwasserstoff sind, mt der MiiB ' ens ine
der G uppen R1, R2, R3 und R4 hydroxysubstituierten @ﬁmm%&ﬂﬁ“l
unfalt. 3. Addukt nach Anspruch EPpoisz27e8@&h R1 und ewel | sw \iasser st of f
sind und m ndestens ai ne der G uppen 35 R2 und R4 aine

Hydr oxyal Ky | GruptiaR @1, Me indMelitorddf - 19 (kh8 384 1hA, At QPR 4ebb, dadminde R Hide dBIRGEb-
Anspruch 3, paiR?, G0, M) ME i WPUn@MAIG dRYsubistitiBi KomenwabsdrsRfr Uil e

Hydr oxyal kyl gruppe mt | bis 10 Kohl enstoffatonen ist. 5. Addukt nach
Anspruch &, AsiduktgegmAnsnsuchiydbebsiepaRY R, i IMFpM® unGING @ivelssWassetofBsind yad chinkiéstenac h
Ansprugh 5, e de@ipren MirrdiWihydrexysubptityiertey niederes Nkitistnach Anspruch 1, bei dem
E:IeE I\R/tjfn(;{a Pf)ga%hkl% gahc% lAnggrtQ: %,S k;[eP e?n neJ pdeer 2Vltrutr)u|:| rq\%'densgenp flt@ 99?( gz‘rulggernr’lr\/|e4|uné1 I\5/le t%(igy- ;lﬁE

unfalt, in dopstiviertes llubmiti bis 4 Kohlengtoffatomenjst. o R4 ML, M2, M3, M4, M und

Ms gl ei chigdedduré Réch ARdpRSER 8, b3l dakh nidstbhs ol@ BLrAAIUPESA b M fcrREA fst.

hydr ox¥substitui erter Kohl enwasserstoff sind, und eine odér nehrere der 35

G uppen M. Adguldnathetiem dBansheivhe Cbls (0rbei dere dasiQlefinpolymiet einlPalynidl biheg < s-MdaS

m ndest ens sdlefies wefpBtGr up- pen R, R4, ML, M2, M3, M4, Mb und MO

hydr oxysu ,ft' ierL%n Ko I1eB sser s ff unfa~t. 8. Addukt nach Anspruch 7,

bei degp R .{guw er‘c » 7 4o PSS, ofymer olyisgbutyegumialy, das biszu 4 Meremesns 5
en'eﬂth die si ?tgrgzgl érui i

ei ne der G uppen Un i i EMEPPRE i ederes Alkyl ist. 9.

Addukt naggd) KYasiehath Ansbruch €2, bél Q6 Baskoéhaasserstofidubstilfibrid] MGty ESaRiges CE, , Dichr-

G uppen M usidssfe phidGiidrende Matkidbdin PAnRF @ &inet dkchschitiicHen Rarfentharigen Molekularge-
Kohl enst of f akiertesh 1360 bis 3000 urf¥aittLdss mil B6rRstésBirealhiriBrestitdubdiidrtidtndest i ns- si ne
der Gappen MA und Me -CH2COH ist. 11. Addukt nach ei nem der Ansprflche 1
bis 10, b4 Ardut pach ew@ﬂqrﬁgwr%@wwﬂbmmsa@q predyzigrendgMatorial .0 bis 1 8{Dicars
unfaat. 12. begehyrerraduglerends Bevtd erp Melekiil dnsiin das aur @idyungyies Saym proflyzieeanden Materials

Pol yi sobut y| ¥eRvanfigten Resktiopsmischyng vortandensn Qisfippelsmeren enthéit.  oj nhel ten ent hal t,

di e sich n i L er. Bufen-2 ableiten. 13. . ch_Anspruch
SR it S o L T o
C4- C1-Di car- bonsaure produzi erende Material sin Polyner mt einem

dur chschnie. t Verfairern zuz Mets@Iig felnk g Ritiuk lgertan éidegder Whepktiche/ © Bis 18 0Kdi Bdn® (1360 Rhit

unf aBt, das langketif@mri®hienwasserttaPolynyed Butdtitaierted T, Ty Ndarohd sare tprddGdierendés Nigterial,
Addukt 5 nac h des d@ch Uhasetzduymes Dlbfinpdyriaren ali8 eindiet,-ClgMordalsfinThitdirem{duokkdarittichende
Mat eri‘al 1, CzablewnéRigén Mplekaiargewicht s PEDbigH 080 wkleeemachourigesiittigtepC.oC S Eednmateridles i n
der zur Bi | cheragstelisworgnist.wopei dasi$Aure produdierendetMatarialimh Burchsehniitmirglesiens 0,7 Dicarbon-
Reakt i onsmi s¥éd@mpdyziarende Bestaco iplelqi dep 5| dorrur Rildungideh$aure pratigzierargien Majerislstvemach
ei nem der An¥gfetemReaktiogpmischung veehpndaaan Qefinrotmmamaaytusist updtileiCoopppxwikghe

pr oduzgser end@"REE Weden- \al ei nsaur eanhydrid unfailt. 16. Verfahren zur

Herstel | upg sl Rfs, AYH ig‘funggﬂfé aluas‘?ijf-h%‘f?g‘.sg% ierﬁﬂf%lg&%l?,%a;alg Sehmieroldibhargierritty ( 1)
Ssin mt !an ﬂﬂagﬁmng S Y\/assers (0] P . nmer supsti tul er{:es
CA- C10- Di car Dedy skl ékstor R&&Mﬁo@ﬁ&ﬂ%zﬁﬁstypﬂagﬁ b Verl%g'en geman gﬁ%@%“% nerémwvﬁru ng

sines A efinpghyneren aus ei nem Cz- C10- Monool efin mt
dur chs€hni t t | i) aayersiékddein it infird Etdns MRdneiuitlesihid\Hedbhz H3HbwhhlPaub Aminan, ARGholeRd
Si nes nonoungaditieéhdigan dévén kdataktishtwirgmat eri al s hergestel It worden ist, wobei
des Saure produzierende Material I mDurchschnitt m ndestens 0,7 Dicarbon-
sl ure pr otfizYesfelrpnizur Fersteliungyeines Disperiiprmitigiscdas als Gehmierdiaddily brauchipr gt bel Sbropr s
pr oduzi er endef®) piatkaqnypasersioffsubgtitinnies EnCrManaclefimmitpigern durghschoittichenzahlepman-
a ef i ol yner @80 Melekpiaraewicht yon 790 bjs)5 Q9D ynd,pjm BarRyRapsftiatas e mpetedsl geligfertden.
35 17. Ver f ahMaf{e ypbeigas Saurp prgpziersndaatesial iy Durchashniit mindesteps ) £Riparhonsfureimik t s |
das al's Schi gHRArae Besasmoeipkihldes 1 et gy pldypo ges Seurp prpdugieggpden Materials verwends-

en Reaktionsmischung vor 8

andenen inpolymeren aufwels
(b) mindestens ein Monoepoxyalkoho!l mit der Formel

50
0
Rl - ¢ /.__...___\ C - R
85 R2 R3
geliefert wird, in der R', R2, R3 und R4 gleich oder verschieden sind und H, Kohlenwasserstoff oder
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(a) sin erster Addukt nonoepoxyhem ester nach dem Verfahren gemal r Anspruch
16 hergestellt wird und 40 (b) das erste Add mu@(mm/'mﬁml m ei nem
nukl eophi | en Reagenz ausgewdhit a&B0AFR@T@B1 Al kohol E Fdavon
kontaktiert wird. 18. Verfahren zur Herstellung sines Di sper gler’m ttel s,

des al s Schm eydadxpsibktitulevtetMombrinabdFstdffSind, nit@br MEBHAbe (d8 mimbidatens eine der Gruppen R!,

kohl enwasser s RQiRP GndF hidroxysubétferfert Kéhldnwadsaraton ahtamt, M t ei nem

dur chschni tt| ighias Statel proddzietnde Material mit dem gRGhobidikyaalikohon g @em htervamiis 43R bi s
5 000 und si nMouepexpgiebelt Séue predulidrebd MBgLa enaicBt grikler ajedtva 0o rtkontaktichewird,
wobei #es Saumum digiReektion reindestdes eivies Til$ der HydnaxRumvppbrsaniai Mdnoepoxyeibellyerbinding mit

Di car bonsaur e mindesteng gip¢re feail derSame produziarenderbrupreh in ddw Séire prdduziependenBlaledelzg des
Sl urs produzi &evrkere HmizerMenaprexypemippterdes SjurepraduziarerdemMeateriaistherrustefien. echdenen

d efi npol yner &hd%{NPmehe"uegrﬂn'irﬁ!ﬂfbgtewe@mw%ﬂ 9877 PYSEPYSHIt gi4s der Gisyppe
For rre| 50 RI Lbest end inen korelen u(ld Ma@ungep@yoS ntaktiert wnrd um das Dispergiermittel-
R2 ad%’&@'fdf'éfert wird, in der R2, R3 und R4 gleich oder

ver schi ed s
| 111 Ty Juktig&fjl \}E%:H ﬁ?&% %&ﬁﬁ"%u% éﬁﬁaﬁrel%hrre/\d‘\)\gggggﬁltgd{?&&ls 0™ i t
der MaBgabe, dal m ndestens esne der Guppen R, R2, R3 und R4

hydro&gsulﬁthzaneitmmNﬁqinﬁmnmsﬂrmasfdewu%fdsdwdnul(t@nthdlas Saur e produzi erende
Material mit dem Mnoepoxyal kohol in elnem Verhaltnis von

Mbrnoepoxy: k%ﬂh@lefﬁ'zussauwsml@adﬂ Qe RirRRcRowhrdar gemeit Hesarugh taheragstelianispergient wa
10: 1 kont akPIiipischypg gpthalt um di e Reaktion mindestens eines Tells
der Hydroxygruppen an der Monoepoxyal kohol ver bi ndung mt m ndestens ei nem
Tei | der §gl¢ G1cRES oduzi erenden G uppen In dem Saure produzi erenden Materi al
zu bewi rken. rum e Men Monoepoxyheni ester des Siure produzi erenden Materials

her zust el Jf Elpy, dﬁﬂQj a(l&mondsglrublm %&?Syl):ﬁ’ egddm ouﬂlmﬁe%s dﬁgﬁeugl nant un
nukl eophf g,rgzsu@%gﬁ élql;gup?o RlradditdPPe bestehen Am nen,

Al kohol en undp @my aﬂ%lqk@ﬂ R éh%ésu‘ﬂ!;ti’iﬂavédg&ﬂéﬁsu%r%@&ﬁﬂht@ﬁd& driyé! -
10 addUngr&lée ntsPdtiuisdn? destRiddsCdarbkylique@morliNturss Bh 8, 48, GEls gRhusles
Addukt s genr Pr@hts protuibafit dé¥ciaes hidhocatbokliGues momifdansiR en B £c,,, wdkﬁayndﬁssubsmue

Ver f ahr ens ge roaivé pen s4actios trud folyod@roléfiniquarie mbhd-oléfihd €. a d{pavambe dyemaGomeri-
Anspruch 19, deessdulpdidlymelédimiréda 00 %5000t Widkbpk rénctiontencartioxyliqiib. mono-insaturé compre-
Schmi gf,0l zusamenm ew seiny ungprésin@aniQiugrdupe cdBtitde(iy dabidest elicayaryliques eTsyr 2UCh mbdb-

her gest el | t en inBaterpei(ii)ide dérivén duttypb anhydride dej(e (i) detidrivésipno- oRkdiesterd Heladdsen €1 4..
Produit d' addiCs el : év H'adides mdengerbdxyligudsiea Cs & €io menceipsatupés siont jardodibledisigen datbaied e s
ol eagi neux, c@ﬁﬂ?@}?&#@wu@mﬂﬂ?ﬁ%ﬁtcﬁ@wﬂ 8ti(v) de dérivas monqssters diglcoatpen C1 pEata i)t

d' addition: 2%t (A un pol ynere hydrocarbylique A [ ongue chatine
substigsue aveéB)glh'"ﬁ‘Bi‘%g“Mﬁ'cbq' oupenent choisi entre des groupenents

produi San& Cﬁﬁdnﬂ% gtf\ﬁs %Igag{ IQ?&WJ}J’&: ﬁsl mggquﬁ‘ﬂdﬁg 3 eancogl"%orﬂprg‘ld au%oing(?ﬁ
groups- nentg, fsg es aci des nbnocarboxy nono-1nsatures en 03
a Q00 Iedlt polymere substitue forme par reaction d un pol ynere ol efini que
de nono-olef ins en C2 A CI0 ayant une nobyenne nuneri- quo du poids

nol ecWaire de 700 a 5000 et un corps séqctionnel carboxylique

nmono- I nsatur6 conpre- 30 Rl - au Ié‘ls_ representant du groups
constitue (i) d' acides dicarboxyligues en C4 0 nono- Insatures; (ii) de
derives du type anhydride de (i); %uii) de d¥tives nmono- ou diesters

d alcogls en C, A Cs de (i); (lv) d acides nonocarboxyliques en C3 a C01
mono- i nsat ur¢ss kgietle R'gR%R gy Risoptidentinyes qualiftdionts ot représantent Heungroupechydiocayteou au
groups car bogrocashyle@sybstiuant bydroyys soupi9prsasquial BoiEs yi deagspupesst, RE, A etRfsomprep )
et 35 “"(%“%"M&'F?WB%‘Q@%H“MW 2. Produit d' addition suivant |a

revendi c a& ' Oﬂ'odlmt d‘!é‘d’iﬁm Llﬁ\gHt% rev eendIEraQIQl’(I) ? 99n><s¥eq el RPSI |R3 repr'gpenﬁeﬂt%hg‘cltjm HqithSmg%Qe et

conpos4k de f Ih gylnﬁms de R2 et R* est un groupe hydroxyalkyle ayant 1 & 30 atomes de carbone.

4. Produit d’addition suivant la revendication 3, dans lequel I'un au moins de R2 et R4 est un groupe hy-
droxyalkyle ayant 1 & 10 atomes de carbone.

56 5. Produit d’addition suivant la revendication 4, dans lequel ledit groupe hydroxyalkyle est un groupe -
CH,OH.

6. Produit d'addition suivant la revendication 5, dans lequel R# est I'hydrogéne.
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ngu;al ICe R, Rg, R?c,: eF4R§ éont identiqueg (;F% differents gﬂ“ﬁﬂ ““H““WH

un groups hydrocarbyl e ou hydrocaEByI3& 2098abst i t uant hy OXy, 'sows Festrve
gu' au nmoins un des groupes R, R2, R3 et R4 conprenne un groups

hydr ocar byl epradufi diadditioh edviint 18 Y&Erﬂﬁ&!ﬂon 3; danFleqbH letmdrogpeidiaicod @orﬁﬁl‘&ﬁﬂ%ﬂ tmoln@ un
revendi catlcuramagsedafb&nmequel Rl et R3 representent chacun de hydr ogene et
50 | "un au noins de R2 et R4 est un groups hydroxyal kyle ayant 1 a 30
atonmes de carbone. 4. Produit d'additlon suivant |a revendication 3, dans
| squel 81 ' un au noi ns de R2 et Oqat un groups hy- droxyal kyle ayant 1 a 10
atones de carbons. gf pdldition sulvant |a revendl cation 4,
dans | equel |edit grmﬁ)f hydr xyal Ie est 4N groups - CH20H. 6. Prodult
d' addi ti on suivant endj catlon quuel R4 est |'hydrogene. 37
7. Prodult d'addition suiv I a revengi cation 1, dangrhequel le
monoop®xy- al cool conprend u r%posb de fornmule 5

0 RI - C- R : 115 10~~~~~ K2

(On X6 114 M5 dansl adGéhI e n eM%n nonbreentierde | A4, Rl, R4,
ML, M2, M3, M4, M etMesontl dent| gdesoudgf 6rents et reprbsentent H, un
groupsghydrocarbyl e ou hydrocarbyl e a substituant hydroxy; et un ou

pl ul seurs inaMhaun% n@@bt ulYRorhtre BhBetbie £, RYRE, f11 SRTHR! MR Mdni3deRitEs ou Blferem® US
reserve qua dtrégrasehtbni®iuf Srotid hydroca M1 r&/grbyld\@sub nt¥ar&ly; dvin 6O0MRIeGRES UN
groups hydr agaKbet Mepetvéntiéhdutrd dbmplen U\Wd?éwe -OH)sods réservefl idn all MRSl R10E, M1,

sul vant | a rmundetel N corhprefltRIun gb&ﬁﬂl@ﬁmﬂi‘byle@4ubs%ant MaroxyB et M
representent chacun |'hydrogene et |'un au noins de MA et M6 est un groups
al kyl e i n¥-erRredujt daddiion syivant g reverdigation Zydanjequelit' oRRfuMt, M3’ NEchtiME fepnésententicherun | a
revendi cat i dﬁvdsosémﬁbumaequ thfaﬂéM‘aﬁiumwe'kmmmurég&ﬁhmntlhvérexvz et 1'un

au 25 tﬂlﬁdat?d Mrgsuqva tIYBrev 6alglo alfq qua gétdﬁntn':gfsigb 1'\[e/rI tlﬁqt ut} Iun aa/
subs

ayant 1 A 4
revenoFFcatlon% ?fans 189 u u?q Hreau eatant meﬁnecarr%c’ﬂes - CH2OH.

11. Produid. rdoa.ddbdauemsuwmmndicam&. &H@nb@@nmnﬁm&éwmeksmfgmmcﬁ ai. 10,
dans | equel 1le polynere ol efinique conprend un pol ynbre d' une nDno-oTefine
en C2 a CH. Rygduit Faddtiopeiivant 'efegurijonqusdesyaiendicationss ar @ vensdbiauel tei polimarg oléfihiaus

| equel,le pd%%F@WEWP'ﬁPQWM’M Qaﬁopol yI so- butyl bne

contenant ﬁ‘d 91“3/ 0 d ti fs |‘Jtene et/ou

ns Ie u I C} |
F;t ?Tgfl gre pr ('Jjgu sant% é() ELG'% eCmgr%%%rﬁ(;mém%d?ér? q?ré rT'()?eI%:%l)z I%Ep'gr?g ip2§%ﬁjel

Cl O A subsd. i drodii ldrabditidh @@vEnDY rvefuRBiN AR chamemi I HatidRe gmkaétaamm&yuque
nuner isgue dundhelindsudieh Ot/ dubstiiant HirckaBile AdmprRAGuUN poiyREh HnHIE mByeRke HiMSrique
groupenent s durpoidsimbleklabelaler amuaood,éubsﬂﬁmd; des Groagbitiehts Aihydridb YudBhiqle. UNE

quel conque des revendi cati ons 1 A 13, dans I squel |a matiere produi sant un
aci de coni4: ireduit digddition suivaptunanueieatauesie tvendicalionsdt &13; dhos igfiueHa metidpd aredyisanbar
nol beul e dudiacide pepfient 402 8 gm“Pafﬂﬂ“bH’MFt é'aﬁii‘ﬁ)‘!i@mxﬁ%@'l neolgeplp Jyritpolymére
r6act i®nnal VA Y‘FF% es8efdpnsie,melange régetiopne! yiise rayrdormprdadiie matiere Arpdulgent acides

Produi t dygdeidul @8adiidh Yiahe |'Lne%9coq a%QFlgHﬁucQ%Efs 14 4e&%§&f'&| |%%vé?’e ﬁoa:h%aradans

lequel | a Malhigd RondliReilie S8l a £,, S5hdiénd I0 HARfdHdRh cga ren
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