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PCT/ US96/ 17370 AZLACTONE- BASED SURFACTANTS Background of the Invention 1.
Field of the Invention 5 The present invention relates to novel
conmpounds which are useful as surfactants, dispersants and stabilizers.
These conpouneso swmigsarticul arly useful as dispersants for piPgnRISIEI7300d
nost particularly for hydrophobi C pignents in aqueous-carrier toner

di spersions. 10 Bac I e sigpificant problemin
t he storage or Iongevr ty of Wﬁ@ﬂ@%ﬁ@@%g%ons and

di spersions is the physical i ncorrpatr bility of one or nore conmponents with
each other or with the liquid carrier. This inconpatibility of conponents
in the conposition is usually in th f properties (e.g., 15
such as that betwgen hygicthid inceriidd hydr ophobi ¢ conponents) which can
cause the ingredients t0 separate Irnto distinct phases. Sone of the phases
may settle dut of the Thepriesentimvention relates tphrev@lgympmrr/yhtchermssﬁxmd ef f ect
of the conponents t ' S ndes R
separation can r egl'g'ri *&n%aﬁ‘s%@tgsﬁw%&” r'?/gqugg AOH %u?dslg{%%artc r‘isglﬁ Bof

t he conposition f dispersantsefot pngmemMOsQ@anrcularl)dmr hydzopibic p&nﬁernwlht i onal

~met hod of reduci ng the effects of inconpatibility of conponents within a
liquid carrier or39Yequs-cABE[deRerdiseers?N.s t o provi de an additional conponent
which is "friendly' with at | east two of the inconpatible conponents. This
addi ti onal conponent is usually referred toin the art as a surfactant, 25
di sper sant % staBiliz reinafter generally referred to as a

di spersant). These di sggg ?gﬂficﬁp Qﬂﬂlqﬁ%}{é%ﬁﬁ‘éée%r &l&%hﬁﬁlﬁtﬂa {)ﬁlﬁ&%' ons

or segnents on the nol ecu eac one 0 segrre bei ng se % be
conpatible with aemulsions and dispersions is the physical incompatibility of one or more

components with each other or with the liquid carrier. This incompatibility of

components in the composition is usually in the form of repulsive properties (e.g.,
15 such as that between hydrophilic and hydrophobic components) which can cause the

ingredients to separate into distinct phases. Some of the phases may settle out of

the liquid carrier and thereby remove the desired effect of the components of that

phase from the composition. Undesired phase separation can readily cause

significant variations in the properties of the composition from moment to moment
20 during use.

A traditional method of reducing the effects of incompatibility of
components within a liquid carrier or liquid-based system is to provide an additional
component which is ‘friendly’ with at least two of the incompatible components.
This additional component is usually referred to in the art as a surfactant,

25 dispersant or stabilizer compound (hereinafter generally referred to as a dispersant).
These dispersant compounds usually have two distinct sections or segments on the
_ molecule, each one of the segments being selected to be compatible with a
particular component of the liquid-based composition. By having compatibility with
. two incompatible or marginally compatible ingredients, the dispersant acts as a
30 bridge between those ingredients, loosely ties them together, and thus stabilizes

them in the liquid based composition.




particul ar conponent of the |iquid-based conposition. By having
conpatibility with two inconpatible or marginally conpati bl e ingredients,

t he di spersant acts as a 30 bri dge between those ingredients, |oosely
ties themtogether, and thus stabilizes themin the |iquid based

conposi tion. wo ¥fsfsé¢/ 18186 PCT/US96/17370
PCT/ US96/ 17370 The difficulty in the use of dispersants is that not all

di spersants are useful_for all inconpatible materials. The nature of the

i nconpatibility vari esthediffeyltydp é'??t“ss%‘i'wmﬁ jedhat mehalidispesantp arpaiseful
nature of inconpafo} Bl MebhsHiBRI RditfaldBohe ARVF dr@mu@on@&at.m.&%ﬁés in amrénhe

di'spersants nay have properties that would be adverse t he needs
of the conpositi ciystemstheshemitabor physitdl gatuce quempmh}momedtpmnmay\hmh require
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with a significant eor’c
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and are bl ock copol yners . ch ain ah segnents to
interact with the’e%‘i/ e SRPRIIC *am?ﬁ?velwﬁa@ét %l?(iﬂfewo ‘i"é"sg‘éﬁ%'fe(ﬂf |dgfpﬂ§ﬂ%‘ﬁ#bb| c)
and a hydrophil i ca $&ERERE cHafgeldt Q¥lofFolidbe indbkitddfy Si bi lity. U S. Patent
4,485, 236 shows azl actone-functional conpounds. These conpounds are

sugges]ted for ;I ng ope'FﬁPh’g by sy Pgmgzg ‘i‘??egﬁféf b@’ﬁﬂlfﬂﬁ%"eb'rlswwlfeﬂagh lam’ QSS
and pol yam nes [ ilic
group substituted c%mrrpgﬁné 6&:“(! reken;l/(loggz?'gcr%gﬁgés’cgé}gmghgg\ﬁﬁl (ﬁ’?%:)ol um 4.
The nucl eopfli | i c sggwenss tuipterdct with thecurganin pigieentrayrface (whichnis gerdeeallycat enary or

SeRenaen 9L oL s T ST BB G ot rfFaenly. U S ot
U.S. Patent 4,485,236 shows azlactone-functional compounds. These
compounds are suggested for ring opening reactions with nucleophilic groups (e.g.,
amines and polyamines) on col. 7, lines 27-30. Other reactions of nucleophilic |
15 group substituted compounds with alkenyl azlactones are shown in column 4. The
nucleophilic group-substituted compounds may contain other catenary or dependent
groups, including ester groups (col. 4, lines 40-58).
U.S. Patent Nos. 5,243,012 and 5,236,741 disclose polyurethane and
polyurea coatings and polyaspartic esters useful in forming those compounds. The
20 polyaspartic esters shown in formula (I) of both patents can provide stable coating
compositions and are reacted with isocyanates to form the coatings. No other

reactants other than the isocyanates are claimed in the patents.

SUMMARY OF THE INVENTION
25 The present invention relates to novel dispérsants which are particularly
usefu] in stabilizing dispersions of pigments in liquid carrier media, especially in
aqueous carriers for toners. The dispersants of the present invention may be the
reaction products of polyamino acid, amino acid salts, or amino acid esters |
compounds and alkenyl azlactones (including vinyl azlactones). Both the
30 substituents on the amino acid compound and the alkenyl azlactone may be selected

to tailor the physical properties of the dispersant to the needs of particular
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pol yurea coatings and pol yaspartic esters useful in form ng those
conpounds. The 20 pol yaspartic esters shown in forrmula (1) of both
patents can provide stable coating conmpositions and are reacted with

i socyanates to formthe coatings. No other reactants other than the

i socyanat es arwoorasised in the patents. SUWARY OF THE | NVENPCDWS2617370
The present invention relates to novel dispersants which are particularly
useful in stabilizjng.di.spersi [ LR: § 1 gui .l er .naedja,
especially in aque%otﬂ'g’ "E:aelta'%?sl ééfsgﬂ‘ %?9 d(/)&r%e‘:rg g.smfﬁsehﬁllcgSgﬁéﬁﬁgg&gife%twgﬁ ’g? esent

I nvention may be tdispersiac tThemelptivetilow snodéculanivyight af cheadispersastapfithe pedsehtsal t s,
or amno acid esters conpounds ‘and_ al engl. z| acto.esﬁ%l ncl ud'kg vi nyl

azl act ones). Both PFeNtgR provide ap gxceflent degfpeof J$ptioRic R3PS grﬁf)und and
the al kenyl azl act Qagardito PBlyRRHSaikfesah© tail or- the physical properties of
t he di spersant to the needs of particular -2-- WD 97/ 18186

PCT/ US96/ 17370 conbi nati ons of surfaces and/or conpounds which are to be
stabilized within a di spersbgﬁtﬂﬂ'gﬁ ﬂ@ééﬂmb& 6@\*11@#%%&%;10“@ ght of the
di spersants of the present $ e of

i sotropi c di spersant, pEhetfresehtdnvepticrsrelatrypathe greparagion, \forniatiodasper sant. 5

DETAI LED DESCRI PTI ON OF. .THE. | NV | ON The present inventi.an rel ates to the
preparation, for ny‘l’oé'%ﬁo(%'ﬁ'_o ﬂfﬂ"%’ﬁﬁ%%ﬂsﬂtﬁﬁaggu'ﬁ%@%r_u 'gﬁ@f”_ 4he g'fpeﬁﬂ?rfsl Aularly
for use in stabilizn@neitsipdighidaatient ThedBpesintssofitie inveatibilare phsticalagy The

di spersants of the i ntiQn. ar rticul arl
P 1% use ?n stab%izing d?sp r%ions of hydropﬁ/obic materials (e.g., pigments,

ferromagnetic materials, abrasive particulates, and the like) in liquid dispersions,
especially aqueous dispersions. The dispersants of the present invention may be the
reaction products of N-substituted amino acid compounds (particularly aspartic acid
esters) and alkenyl azlactones. Both the substituents on the N-substituted amino
15 acid and the alkeny] azlactone may bé selected to tailor the physical properties of
the dispersant to the needs of particular combinations of surfaces and/or compounds
which are to be stabilized within a dispersion.
The dispersants of the invention are most conveniently synthesized by the
reaction of N-substituted amino acid esters with alkenyl azlactones, each of the two
20 reactants being selected with a variety of alternative substituents so as to contribute
to the overall specifics of properties in the final dispersant product. By selection of
substituent groups, the degree of hydrophilicity or hydrophobicity for the end

segments of the compound may be varied and controlled.



10 useful in stabilizing dispersions of hydrophobic materials (e.g
pifgnents, ferromagnetic materials, abrasive particulates, and the like) in
| i quid di spersions, especially agueous di spersions. The dispersants of the
present invention may be the reaction products of N-substituted am no acid
conmpounds (partd s4isigd Y aspartic acid esters) and al kenyl azlgghng ?EB got h
t he substltuents on the N-substituted am no 15 acid and the al kenyl
azl actone may be selected to tailor the physical properties of the

di spersant to the need‘she@tﬁrfqmntsi afphisinvendiob iarecpiremanei tyfrezting desmbstitated or

corrpounds which are to.be sta ed W ersio The. ersants
of the inventionare %S?Ster%ﬁrveor?' °e?ﬁ"|e§/°}s€ﬁ%gts"?eflsg"ﬁ?aﬁ’ﬂ%“?%g @‘%

N- substi.t ut ed amaglactafiésd Mﬁt—lﬁﬁn&ng\eiahxpvdsIcestyﬂtmgn-@emme&amﬁn@(abxd(&tewe two 20
reactants being s“? @ft ed Wlt a varlet alternative substituents so as

to contribute to ?ﬁ/%‘?‘?if? thp flloy &Obs%‘lut?ﬂéf‘l"i%@'qsnh{’ﬁéth?gwﬁme

di sper sant sproduw.buthqﬁbecthhe{hypf- éymtyl)ggemé mbﬁ&ap@ycme}v@fgree of
hydrophilicity or hydrophobicity"f he "end segnent 5§ of the conpound may

be varied and corfyansethy glyc-ee, N- th&ﬂ@w%thyl-ﬂ)-alamne N-methyl-(c)-alanine,

PCT/ US96/ 17370 T eacting
N- substituted aml’)\ﬁo"?ézgfl r éi?rg O‘rﬁ%@@r{nﬁ'&éﬁ%&tghﬁp Eéls ulgl;’}%aﬁ[ ?agcf %ﬂfﬁ‘h%c'éici d
esters with al kerMbemzl-@@t—asp&mc adilyrsatcbsing, mugocbatamph@da ediyleae-alrlv‘i-di@enc
N-substituted am_na ac r uldb ers..of th L1 o

N- substi t ut ed am'aﬁg ﬁ%fiﬁé’ e'&ﬁﬁ’iﬁa% 1%1 '“ ?d'“e""caﬁm"?"c aci

N-butyl - 2-)@, 5, Hmﬁazaﬁdiud-»s carboﬁ,dnara&a,tumehmt‘d ) .Nnmpwélsizy&mynd\F (2-
cyanoet hyl ) gl yci ne, phenyl gl yci ne, N-neth ) - al ani ne,

N- et hyl - (d) - al arfeidet )rxpmhﬁ Higlycingy &- m@hfd&bslugwm%%ra#ﬂdw i sobutyric
acid, N-nethyl-( %enﬂﬁiﬁ%&, N- n?e?l’nﬁj {!)-leucene, N-a-methyl-(?)-histidine, H-meval-OH, 2,2'-

(ethylenediamino)-dibutyric acid, N-cyclohexyl-B-alanine, (+)-cis-2,3-piperidine
dicarboxylic acid cis-2,5-piperidine dicarboxylic acid, carboxyethyl-gamma-amino-

15 butyric acid, ethylenediamine-N, N'-dipropionic acid, ()-cis-2,3-piperazine
carboxylic acid, L-trans-pyrollidine-2,4-dicarboxylic acid, 2,2'-iminobis(1-
cyclopentanecarboxylic acid), cis-2-(ethylamino)-1-1-cyclohexanecarboxylic acid.
The reaction of amino acids which contain primary amines, alcohols or thiols, (i.e.,
such as lysine, serine, or cysteine) with the alkenyl azlactones would result in a ring

20 opened product, not the desired Michael adduct; however, appropriately protected
derivatives of these amino acids would be suitable. Methods for protecting amino
acids are well known in the art and are used extensively in the preparation of
peptides (see, for example, R. Barker, "Organic Chemistry of Biological
Compounds,” Prentice-Hall, Englewood Cliffs, New York, 1971, pp 76-84.) A

25 preferred embodiment is derivatives of aspartic esters.

"Aspartic acid esters" are hereinafter defined as the reaction products of a

primary amine with an optionally substituted maleic or fumaric ester as shown in the

. following scheme:




N- benzyl - (dl )-aspartic acid, sareosi ne, i mnodi acetic acid,

et’*hyl ene-N, N -di acetic acid, |mdazole-4,5-dicarboxylic acid,

L-t hi azol i di ne-4-carboxylic acid, 10 L-thiazolidine-4 carboxylic
acid, 3,4-deh proline, Pyrrole-2-carboxylic acid, qki-ge.
di gI yci ne, Xﬁqﬁy{sﬁi{%l )-glutam c acid, N-nethyl-(d)- phenyl ﬁlgrggr?e,
N-nmet hyl -(1)-1eucene, N-[err]-nethyl-(l)-histidine, Hneval-OH 2,2'-
(et hyl enedi am no) -di butyric acid, N-cyclohexyl-[err]-algnine,ga _
()-cis-2,3-piperidine di carboxylrc I%-*Cld cgjztrZ,S-pr peri |rhe_dlﬂalrbo>$ lic

acid, carboxyethyl - garma am no- yric acid, ,

et hyI enedi ani ne- NRN—=Tf Ndt20pi o C mcr d, | ()-Ci s~2r3=pi BN CaFCORY ]I C
acid, L-trans-pyrollidine-2,4-dicarg ﬁ |d 2,2 -i 'nobré(l-

cycl opent anecar boxylic acid), cis- 2 (ethy amno)- 1-1 m

-cycl ohexanecar boxylic acid. The reaction of am no acids which contain
primary am nes, alcohols or thiols, (i.e., such as |lysine, serine, or
cysteine) with the al kenyl azlactones would result in a ring Jo

opened product, not the desired M chael adduct; however, appropriately
protected derivatives of these am no acids would be suitable. Methods for
protecting am no aci dswhereR iwainlalkyh el dr aralkybgrau otaaidedbyethe sertbvabdfensi vel y

in the preparation, of peptides (see exa R Barker, "Organic
Chemi stry of Bi olﬂfﬁ‘?%{’)m é ma“‘l’-"’I’éﬁ'f’r%énﬂﬂ! gmingsy, | ewood A iffs, New

York, 1971, pp 76-84. )mA 135 preferred enbodi nent is derrvatrves of

aspartic esters. "Asparntic acid esters" are hereinafter defined as the
reaction praducts of & gnd Rﬁ?’faﬁ‘rﬂ gehvF erliyh optional |y substituted mal eic

or fumaric ester as shoyR®bfh RNGe hpirbgn R bwir BRPE: - 4- WO 97/ 18186
PCT/ US96/ 17370

Examples of R include monovalent groups such as methyl, ethyl, butyl,
octyl, hexadecyl, octadecyl, phenyl, and phenethyl which are obtained upon removal

10 of the amino groups from the corresponding primary amines, divalent groups which
are obtained after the removal of the primary amino groups from diamines such as
1,4-diaminobutane, 1,6-diaminohexane, 1,12-diaminododecane, 1,3-
diaminopentane, 2-methyl-1,5-pentanediamine, 2,2,4- and 2,4,4-trimethyl-1,6-
diaminohexane, 1-amino-3,3,5-trimethyl-5-aminomethylcyclohexane, 4,4'-

15 diaminodicyclohexylmethane, 3,3-dimethyl-4.4'-diaminodicyclohexylmethane. and
4.4'-diaminodicyclohexylmethane. Other examples of R include the groups which
are obtained after the removal of the primary amino groups from primary amines
which contain secondary or tertiary amino groups such as N-ethylethylenediamine,
N,N-dibutylethylenediamine, 3,3-iminobispropylamine, triethylenetetramine, and

20 spermidine. Other examples of R include the groups which are obtained after the
removal of the primary amino groups from polyether amines such as 4,7, 10-trioxa-
1,13-tridecanediamine and amine terminated polyethers such as those marketed
under the Jeffamine trademark by the Huntsman Corporation, Salt Lake City, Utah.
An example of a trivalent R group is the group which is obtained after the removal

25 ~ of the primary amino groups from tris(2-aminoethyl)amine.
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[err] R(NH2)m + where Ris an alkyl, aryl, or aral kyl group obtained by
the renoval of primary am no groups fromal kyl, aryl, or aral kyl am nes, n¥
1to6, 5 Rlerr] and Rlerr] are alkyl, aryl, or aral kyl, and
Rlerr] and Rlerr] are hydrogen or |ower alkyl. Exanples of R include
nonoval ent gr ovpsisessh as net hyl, ethyl, butyl, octyl, hexadE@VU&Mﬂ73m
octadecyl, phenyl, and phenethyl which are obtained upon renpval of

the ami no groups fromthe corres di.n m nes ps
whi ch are obtained af t&fm™ F'ﬁ%"#@n@g% "l‘f‘ﬁ“d? ri[‘g{%% BrORR; ﬁg E&Sb‘é" ﬁ‘:

di am nes such as haxshedylaﬁumhwran%ct&mﬁaﬁhWohexane

1,/12- di am nododecane, 3- di am gnt ane pent anedi am ne,

2.2, 4- and 2,4, 4-tri m.Etxﬁ?P'f’&O%R w Wéh\éﬂﬁ%&eﬂ methyl Fand ethyl.
1-am no- 3, 3, 5-tri met hydm- &%ﬂ%@db@ﬂl&@%ﬁ@ﬂ@ a r‘ﬁ% ilssqenved fr?m them

di am nodi cycl ohexyl nmet hane, 3, 3-di nethyl-4,4"-dia I cycl ohexyl net hane.
and 4, 4' -di &ani nomf%%cﬂheéwarﬁaﬂ’h&MOiﬁ,ﬁé}Okib@dm?éé 76! R i ncl ude the gr oups

brimmry am nee whi ch SHeUBERBHa s e et R A4 R BB 85 SR s
gl- gt hyl et h% I enedI@ﬂmamdsmntbludihﬁ)h@plﬂhietefmt&ﬁ@d iz) Wﬁlgh glay be used in the g

-im nobi spro m ne rie enetetram ne, an sper mi di ne.
Q her exanpl eg o?‘xﬁﬂ?'fﬁfﬁfﬂ‘@“% ‘Pftép%li”ﬁi?ﬁ%‘“mp%t%@?‘ﬁﬁf’#ﬂé’tfpﬁfﬂ"é?‘stf‘l’fé‘“henoval
of the prinmary animes @liewps from pol yether amines such as 4,7, 10-trioxa-
1, 13-tri decanedi am ne and am ne term nated pol yethers such as those

mar ket ed ud®er tHE Jeffanine trademark by the Huntsman Corporation, Salt
Lake Gity, Utah. An exanple of a trivalent group is the group which is

obtai ned after the renoval 25 of the primry anm%ReRdr oups from
tris(2-amn noet hyl)am ne. R;0:C .

CHRS

| H H

,CH—N"-R N-—CH\

R20,C CO,R2
P
wherein

R is a monovalent, divalent, or polyvalent (e.g., p+l valent) organic group of
15 at least two carbon atoms, preferably R is selected from alkylene of 2 to 20 carbon
atoms (including O, S, N bridging atoms in the main chain), including cycloalkylene
and aryl groups Aryl gr'oups preferably have from S to 20 atoms in the core group
bridging the two nitrogen atoms.
R! and R? are independently alkyl groups, preferably lower alkyl or 1 to 4
20 carbon atoms, and most preferably 2 carbon atoms,
R? and R® may be hydrogen or lower alkyl of 1 to 4 carbon atoms, and
pmaybe0, 1, 2, or 3, preferably O or 1.

Preferably, the compounds are symmetrical from a synthetic standpoint.

25 The alkenyl azlactone compounds which are useful in the practice of the present
invention may be partially defined by the following formula which represents the

preferred azlactones useful in the present invention:
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WD 97/ 18186
PCT/ US96/ 17370 Exanples of R err] and R err] include nethyl, ethyl, propyl,
n-butyl., t-butyl, octyl, hexadecyl, tridecafluoro- 1 -octanol, and benzyl.
Exanpl es of Rlerr] and Rl err] include hydrogen, nethyl, and gt hﬁili' gher
exanpl es of sWONHBBSani nes and the aspartic esters derived TSUH A& 5
are described in U S. Patent Nos. 5,243,012 and 5, 236, 741. One structural
fornul a whi ch deffinessp@pfididtidte the useful amino acid ester conpounds
(including aspartic ester” conpounds) which may be used in the synthetic
reactions of the present invention to pgeduce useful dispersants is fornula
(11) as follows: 10 I'l. [err] wherdin R ig a nonoval ent, divalent, or
pol yval ent (e.g., p+l valent) organic upNef 1 130 at least two carbon
atoms, preferably Ris selected frofHl kyCene Gf 2 to 20 carbon atomns
(including O S, N bridging atons in the 6'ain hn), including
cycl oal kyl ene and aryl groups Aryl groups @Gﬁera?ﬂy have from5 to 20
atons in the core group bridging the two nik";ogen atons. R err] and R err]
are independently al kyl groups, preferably Fower alkyl or 1 to 4 20
carbon atons, anq,hgﬁgﬁlt preferably 2 carbon atons, R err] and R err] may be
hydr ogen or | ower alkyl of I to 4 carbon atons, and p nmay be 0, 1, 2, or 3,
preferably 0 or 1. PrRfisthgtilogen éthmethydgmmpnds are symmetrical froma
nt het i n int. T L, kenyl . azl n n whi.ch, ar
3351 e]E u|eti ﬁ f 2 g?gct ;[ Cﬁzqu %’haée B‘gg%egmnﬁy%ydrggenéﬁkﬁ g?ou%oorxr%%lll, \9’1§h pre e(r:ab!ya €
only one of R® and R® being aryl (preferably phenyl), and
nisOor1. WhenR'isH, the compounds are vinyl azlactones, and when R’

is methyl, the compounds are alkenyl azlactones.

10 Nonlimiting examples of alkenyl azlactones and their syntheses are disclosed
in U.S. Patent Nos. 4,304,705; 5,081,197; and 5,091,489. Suitable alkenyl
azlactones include;

2-ethenyl-1,3-oxazolin-5-one,
2-ethenyl-4-methyl-1,3-oxazolin-5-one,

15 2-isopropenyl-1.3-oxazolin-5-one,
2-isopropenyl-4-methyl-1,3-oxazolin-5-one,
2-ethenyl-4,4-dimethyl-1,3-oxazolin-5-one,
2-isopropenyl-4,4-dimethyl-1,3-oxazolin-5-one,
2-ethenyl-4-methyl-4-ethyl-1,3-oxazolin-5-one,

20 2-isopropenyl-4-methyl-4-butyl-1,3-oxazolin-5-one,
2-ethenyl-4,4-dibutyl-1,3-oxazolin-5-one,
2-isopropenyl-4-methyl-4-dodecyl-1,3-oxazolin-5-one,
2-isopropenyl-4,4-diphenyl-1,3-oxazolin-5-one,
2-isopropenyl-4,4-pentamethylene-1,3-oxazolin-5-one,

25 2-isopropenyl-4,4-tetramethylene-1,3-oxazolin-5-one,
2-ethenyl-4,4-diethyl-1,3-oxazolin-5-one,
2-ethenyl-4-methyl-4-nonyl-1,3-oxazolin-5-one,

-




i nvention may be partially defined by the follow ng fornmula which
represents the preferred azl actones useful in the present invention: -6-
WD 97/ 18186

PCT/ US96/ 17370 111. Al kenyl azl actone [err] wherein Rerr] is hydrogen or
met hyl group, WO 9718186 Rlerr] and R err] are independentigramspshiagen,
al kyl group or aryl, with preferably onIy one of R err] and Rlerr] being

aryl (preferably phenyl), and n.is \/\&/ err is H the conpounds
are vinyl azlactones, %%f& W‘?&W"Q{"é‘?‘?’]"““g“’%’t ?xa%‘ B?Tpounds are al kenyl
azl actones. 10 2-isoproeryli-4 Fhdthyld- R\ AN 365%a08lindd-kgNy| azl act ones and
their syntheses are disclosed in U Pat ent Nos. 4, 304, 705; 5,081, 197; and

5,091, 489. Suitabl e al kenylangdz| act ones i ncl ude; 2-ethenyl - 1

, 3-oxazol i n-5-one, 2- ei_gﬁl@;r{?h_ﬂrg&u%h}%%e?% é}%@!ﬁl&f-gné one,

2-isopropeny|- 1, 3-oxazo nmet hyl - 1, 3 oxazolin-5
-one, 2-ethényl -4, 4-di met hyThe pIt;fSnrcdaaczlbbnyhaﬂaunws include 2-ethenyl-4 4-dimethyl-

I | 25 4- et hyl - 4-et hyl -
1. 3 oxazol i 5. one, 20l onadlti s RaLa i Beig oS VIR s rompSRay -

1, 3-oxazol i n- 5- one, dlmethyl-1,3-oxazolm- -one (referred to herein as IDM).

The N-substituted amino acid esters (particularly the aspartic esters) and the
10 alkenylazlactones are reacted, followed by a ring opening compound for the
azlactone. This ring opening compound may be any free hydrogen donating
compound (e.g., thioalcohol, alcohol, or amine for example) and is preferably an
amine. '
The aspartic esters of Formula 1 and the alkenyl azlactones of Formula II are
15 reacted together to produce a new azlactone material of Formula I11. This
compound of Formula III is the result of a Michael-addition of the nitrogen atoms
of the aspartic ester of Formula I to the carbon-carbon double bond of the alkenyl
azlactone of Formula II. More details and other examples of this Michael addition

of alkenyl azlactones are disclosed in U.S. Patent Nos. 4.485,236; 4,699,843:

20 5,149,806; 5,194,623; 5,268,473; and 5,292,514,
| | \ ( R:
T COR! R —7 COZRZI
H—C— CO.R
2 R+———N—C
T G )j/“\Lkg . N

R A W(Cllz)n /(y’)]
o
N

O J m

1 n . v

The next step in the preparation of the dispersants of the present invention
involves a ring opening reaction of the azlactone rings of the compound of Formula

25 HI. The ring opening compound may be any free hydrogen donating nucieophile




2-etﬁenyl-4,4-dibutyl- 1, 3- oxazol i n- 5- one,

2-i1 sopropenyl - 4- net hyl - 4- dodecyl - 1, 3-oxazol i n-5-one,

2-i sopropenyl - 4 4-dipheny| 1, 3- oxazol i n-5-one.

2- i sopropenyl - ent anet hyl ene- 1, 3-oxazol i n-5-one, 25

2- |sopropenyI‘W g@f?anethylene 1, 3 oxazol i n-5-one, 2- ethenyFTﬁB%wHSethl-
1, 3-oxazol i n-5- one 2- et henyl - 4- nethyl 4-nonyl - 1, 3- oxazol i n-5-one, -7-

WD 97/ 18186 %] alcohol mercaftan or amme) and is preferably an amine. This rifgldpela8g/ 17370
2-i sopropenyl - 4- net ny 3- oxazol i n-5-one,

2-i sopropenyl - 4- n@@ﬁgﬂn Qfﬂﬁleﬁgﬂgﬂm ﬂelldmewamhp At god,eremplifigd in more detail in

2-'et henyl - 4, 4-penyamphiay RHE2,431 81@&@%@'5@ 5521%%4 and 5,336, 742, s well as in The
preferred 2-al kenyl azl actones i'ncl’'ude 2-ethenyl -4, 4-di net hyl -

1, 3- oxazol i n- 5- onpreyiousienetedUtS Patentdion 5394928 and 2-i sopropenyl - 4, 4-
dlnethyl 1, 3- oxazol i n- N-substituted
am no acid gsters (par?ﬁeﬁégrlg %%:Faﬂpf sé’?%g%gsrl[l?éﬁgg?e %tm%mgﬁ'ees mv%%non

al kenyl azl act onesasximg apesiag em‘}npdmdid for\esd vtigh tae vmylgzlaanmes iAghecformationdff or t he

azlactone. This rin ound may b ydrogen donating
conpound (e.g., tPﬁ°8‘é’f’g8ﬂb?gr°§ﬁ“& H‘Eﬂm"é‘i""éi’ﬂ‘ﬂ ¥B¥£ ﬂ"d M) “and is
preferably an am ge. Tie aswyr'l egeNR¥)0f Fornula | and.the al kenyl

azl actones of Formula Il are 15 reacted together to produce a new
azl actone materi aWh&®inFornula 111. This
10 R'" is independently hydrogen, an alkyl group, aryl group, linear or cyclic

versions of heteroatom chains such as (CH—CH;—X)p where X is O, S, NH, or
the like and p is the number of repeating units, oligomeric groups (e.g..
polyoxyalkylene of 100 to 10,000 MW), fluorinated alkyl (e.g., highly fluorinated
alkyl groups of 20 to 76% by weight fluorine, as where at least 40% of the

15 hydrogen atoms have been replaced by fluorine),

The oligomeric group may also have water-soluble segments such as
acrylamides, 2-acrylamido-2-methylpropane sulfonic acid, N,N-dimethylacrylamide
(meth)acrylic acid, and the like. The length of R"® may be up to MW 500,000 if the
dispersant is to be used in organic solvents for dispersing pigments in paints or |

20 other coating formulations.
Ring opening reactions of the new azlactone materials of formula II1

produce the novel dispersants of the present invention.
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compound of Formula Ill is the result of a Mchael -addition of the nitrogen
at.oons of the aspartic ester of Formula | to the carbon-carbon doubl e bond

of the al kenyl azlactone of Formula Il. More details and ot her exanpl es of
this Mchael addition of al kenyl azlactones are disclosed in U S. Patent
Nos. 4, 485, 236WoP788186 843; 20 5, 149, 806; 5,194, 623; 5, 208 HTPs/1700
5,292,514. [err] 0 . in The next step in the preparation of the

di spersants of the present invention involves a ring opening reaction of

t he azlactone rings gf the confound of Fornula 25 [11. The ring

openi ng conpound nay jbe anyy @@gﬁpg n donati ng nuRhoeophl |l e WO

97/ 18186 PCT/ US96/ 17370
(e.qg., alcohol, m&Ta r‘ﬁ;rr ORAng its pref‘bra%\ow"aﬁm'ﬂ'e This ring
openi ng reaction of 3 Bl l known in the art and exenplified in

451, 619; 4,931, ¥82; 5,216, 084; and

5,336, 742, as well as snot gd U. S. Patent No. 5,194,623. 5
Preferred exanpl es of ul in the practice of the present
invention as ring opgning c He or fuse with the vi nyl azl actones in the
formati on of productq of the esent inyention are exenplified by Fornula
(V). W a) NH[ﬁrr]R[err]Q e.g., NHmR[err])[err] wherein 10

Rierr] is independentdy hydrogen, an alkyl group, aryl group, |inear or

nore detail in US. H _

cyclic versions of heteroatompyhai ns suclf as (CH ekl -CH err]-X)p where X
is O S NH or the like and p is the nurber of regeating units, oligoneric
groups (e.qg., H— —C0le
R—f——— —C02R2
- Rm
Y .
O R8
m .
Vi

The compound of Formula VI may be treated with a hydroxide salt such as
lithium hydroxide, sodium hydroxide, potassium hydroxide, ammonium hydroxide,
5 or a tetrasubstituted ammonium hydroxide such as tetramethylammonium hydroxide
or tetrabutylammonium hydroxide to cause hydrolysis of one or more of the ester
groups CO,R' and CO,R?. In some instances, it may be desirable to remove the
groups R' and R? by other methods well known in the art, for example,
hydrogenolysis of a benzyl ester or acid catalyzed removal of a tertiary butyl ester.
10 This treatment of the compounds of Formula VI produces the dispersant
compounds of the present invention of Formula V11, wherein R'? and R are
independently R' and R?, respectively, or a cation such as a proton, lithium, sodium,
potassium, ammonium, or tetraalkyl ammonium such as tetramethylammonium or

tetrabutylammonium (e.g., COO'Li").

-10-




pol yoxyal kyl ene of 100 to 10,000 MW, fluorinated al kyl (e.g., highly
fl-uori nated al kyl groups of 20 to 76% by wei ght fluorine, as where at | east
40% of the 15 hydr ogen atons have been replaced by fluorine), The
oligoneric group nmay al so have water-sol ubl e segnents such ag_acr grri des,
2-acryl am do- Zv‘ﬁ% i//q 5or opane sul fonic acid, N, N-dinethylacr yrﬁmuﬁgm 370
(meth)acrylic acid, and the |ike. The Iength of Rlerr] nmay be up to MV

500,000 if the di Spermeromlatmaﬁeps&dtslsem@bgaﬁlpeefsreéd\mkﬁaﬁz%fmsperSI ng

pi gnents in paints or 20 ot her coating formul ati ons. Ri ng opening
reactions of the PFEGPtdpYeRbeLMEY ‘PFa‘ﬂ'%‘lt?“aHS@QS’P”sf"bFWﬂl“& (MID: produce the novel
di spersants of the present invention. -9- WO 97/ 18186

PCT/ US96/ 17370 [err] [err] The conpound of Fornmula VI may be treated with a
hydroxi de salt sOh as |ithium hydroxide, sodium hydroxide, potassium

hydr oxi de, ammoni um hydr oxi de, 5 or a tetrasubstituted anmoni'um

hydr oxi de such as tetramethyl ammonj unk‘hydrom de & t id, it yl ammoni um

hydr oxi de to cause hydrol ysis l_g more of the.ester groups
Cderr]Rlerr] and Cerr]Rerr]. R FOne instancey, R% may be desirable to
renmove the groups R err] and E[’gzgl/(byNoﬁTé\r s well known in the art,
for exanpl e, hydrogenolysis o nzylj ester o[ aci Rt al yzed renoval of

a tertiary butyl ester. 10 R reatnent o conmpounds of Fornul a
VI produces the dispersant corrpounds of the present invention of Fornula
VIT, wherein Rlerr] and Rlerr] agg 0 NH _
CHZ)n (CHZ)n
Rm/ I \bks st/ ITI\RIO
RI0
5 O
wherein _
n, R, R, R*, R”, R%, R®, and R" are as previously defined
2 and R™ may be independently selected from an alkyl group to complete
10 the esters on the compound or a cation to complete a salt with the COO group
(which is then COO"), and
R"™ may be, for example, any group which completes an amine with -NH-
such as alkyl group, aryl group, heterocyclic group, and highly-fluorinated alkyl as
previously defined (including highly fluorinated cycloalkyl).
15 Where reactants other than amines are used to open the azlactone rings, the

bridging—NH— group adjacent R'’ in formula VII would be replaced by such
bridging groups as —S—, —O—, NR", and the likc, where R™ completes such
secondary amino group.
The preferred dispersant compounds alternatively may also be represented
20 by the formula

-11-




I ndependently Rlerr] and Rlerr], respectively, or a cation such as a
proton, lithium sodium potassium anmonium or tetraal kyl anmoni um such
as tetranet hyl ammoni um or tetrabutylamonium (e.g., COJerr]Li[err]). -10-
WD 97/ 18186 '

PCT/ US96117370vab18t8r nul a whi ch represents sone of the pref BETAE6/17370

di spersants of the present invention may be witten as follows in Formul a
(VII): VIl. [err] 5 whergtn n, R Rerr], Rerr], Rerr{, Rerr], Rerr],
and Rlerr] are as previously defimed R err] and R err] pmy be independently
selected froman al kyl grjoup to con’p}:ﬁt eccc% the estgrs on the conpound
of a cation to conplete salt with group (which is then COO, and
Rl err] may be, for<exanplle, any # whi ch conpletes ah amine with - N4+
such as al kyl group, arylf group, (het€PaBYclic group, anfl highly-fluorinated
al kyl as previously defined (incl Oxl hi ghly fluorinatgd cycloal kyl). 15
Where reactants ot her than am nes re used to open the pzlactone rings, the
bri dgi ng- NH- group adj acgnt R[err \n forrrul a VI Riwoul d| be repl aced by such
bridging groups as -S-,-Q, rr] mqand kLe___m'oe e Rlerr] conpletes
such secondary am no group. The pr ef eNe d&ﬂe//sant cofrpounds
alternatively may al so bg represented

R8/ Ry (")

wherein
Q is an organic group havir;g m substituents represented by the bracketed
5 information, such as divalent alkanes, 1,4-butane, 1,6-hexane, 2,2,4-trimethyl-1,6-
hexane, 3,3,5-trimethyl-1,6-cyclohexane, 3,3-dimethyl-4,4-dicyclohexyl methane, 2-
methyl pentane (1,5 attachment), butane, pentane, hexane, etc.
mis 1,2, 3, 4, 5 or 6, and preferably is 1, 2, or 3, and most preferably 2,
n, R®, R*, R’ R®, R®, R'?, and R" are as defined above, and
10 preferably R* and R” independently represent hydrogen or alkyl groups,
preferably lower alkyl groups of 1 to 4 carbon atoms, most breferably 1 or 2 carbon
atoms.
In the practice and the field of the present invention, substitution of the
groups which are not directly involved in the reaction steps forming the compounds
15 of the present invention may be substituted to meet desired physical property
requirements in the final dispersants. This is not only aliowable, but also in the
formation of tailored dipsersants, this may be highly desirable or essential. Where
individual substituents may tolerate such broad substitution, they are referred to as
groups. Where no substitution is allowed, they are referred to as moieties. For
20 example, alkyl group may allow for ester linakges or ether linkages, unsubstituted
alkyl, alkyl with such useful substitution as halogen, cyano, carboxylic ester,

sulfonate esters or salts, and the like. Where the term alkyl or alkyl moiety is used,

-12-




20 by the formul a WD 97/ 18186

PCT/ US96/ 17370 [err] wherein Qis an organic group having m substituents
represented by the bracketed 5 i nformati on, such as dival ent al kanes,
1, 4- but ane, 1, 6-‘hexane, 2,2,4-trinethyl-1,6- hexane

3,3, 5-tri met hMO.9118WBEyc| ohexane, 3, 3-di net hyl - 4, 4-di cycl ohexXifiTethant, 2-
net hyl pentane (1,5 attachnent), butane, pentane, hexane, etc. mis 1, 2,

3, 4, 5 or 6, anfaierh*ballivchid® odly ulsubQitutdd alk Quevpasstmaﬁ,efeembdru v, N,
Rlerr], Rerr], Rerr], Rerr], err], Rerr nd R[err] "are as defi ned

above, and 10  butyl, cyclohexyt;ﬂ@petwbéo#cwec] and R[err] i ndependent |y
represent hydrogen or al kyl groups, preferably lower. alkyl groups of 1 to 4
carbon atons, nost preferably 1 or 2 carbon atons. In the practice and the
field of the present Thescemdiomhe,ramilhsésidfmeipmesemfin\teheorgwﬂilhpshmhd bynthar e not
directly involved,in the reaction s formn he conmpounds 15 of

t he presen'zg i nveﬁ’f‘?‘gw n‘&i}‘"ﬁ‘@"%%&?‘f"[fﬁgébe P"Saf?ﬁg{ h&é’gﬁsF'gE“"ﬁﬂw cal property
requirenents in the final dispersants. This is not only allowable, but also
in the formation_of tailored dipsersants, this may be highly desirable or
essential . Wer cEX8plesilad | substituents may tol erate such broad

substitution, they argshel qlsefh: bas Al W38 WICIBaDh SRS bdaft 1 on | S

al | oned, they are referred To as nol et exanpl e, al kyl
group nay all ow W@é&%randl Bhalggﬁsmﬂmmhyeazldctomh@eéqblqﬁmuISM’EL uted al kyl,

2L:(¥1)n\z,ivlt Eahe:?grsy%fc o t if R”ﬁs S‘T‘FEé er e vaengtr%&gl ﬁ&?x!ﬂ}lﬁcﬁg L
noi ety is used, thisperiod, the jar was removed from the oven, cooled, opened, and 0.60 mol of the
amine (n-butylamine for Example 1, n-octylamine for Example 2. n-dodecylamine
for Example 3, n-octadecylamine for Example 4, or phenethylamine for Example §) -
was added in portions over a 30 min. period (exothermic reaction). The jar was
15 sealed and placed back in a 60°C oven overnight. After this period, ethanol (200
mL) was added to dissolve the product, and 5 Normal sodium hydroxide solution
(230 mL) added. The reaction mixture was agitated with brief warming on a steam
bath to affect solution, then allowed to stand overnight at room temperature. Most
of the ethanol was removed at reduced pressure and the remaining aqueous solution
20 was extracted with 3 250 mL portions of ethyl acetate. (For Example 4, the ethyl
acetate extraction step was omitted.) The aqueous solution was rotovapped again
at reduced pressure to remove any remaining organic solvent. Percent solids were
determined by heating a 2-3 g sample at 110°C for 2 hours. Sufficient water was
then added to make a 50% solution of the desired product in water.
25

Example 6
A 16 oz. glass jar was charged with 30.3 g (0.25 mol) of phenethylamine
(available from Aldrich Chemical Co.) and 43.0 g (0.25 mol) of diethylmalonate
(available from Aldrich Chemical Co.) The jar was sealed and placed in an oven at
30 60°C for 2 days. After this period, the jar was removed from the oven, cooled,

opened, and 34.8 g (0.25 mol) of vinyldimethy! azlactone (available from SNPE,

-13-
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-12- WD 97/ 18186 .

PCT/ US96/ 17370 that term woul d include only unsubstituted al kyl such as

nmet hyl , ethyl, propyl, butyl, cyclohexyl, isooctyl, dodecyl, etc. These and
other attributes of the present invention will be shown by the 5

fol'l owi ng, norwOPMI&IB&g exanpl es of the practice of the presctdT/USY/ATIO on.

Exanples 1-5 A 32 oz. glass jar was charged with 138.2 g of Bayer aspartic

ester (#XP7059E) .and _83. of wminyldi.nethyl azl acton vail able fro

SNPE 1000 b AR e il LAY SR senlPE R pheRiR ap Ve e 0 o
60[err] C for 3 ddys3 déifst efiet thisspepiod,itheljar Wberemmmasmnwm»ef ﬁ.ohoiarea,nb;lsehedl,oven,
cool ed, opened, an 60 I h m ne (n-butylamne for Exanple 1,
n-octyl am ne for aﬁ&égﬁlge(ogg 'ﬁ‘ggﬁéf@@ﬁ&ﬁ?ﬂnﬁ S IR HHRATEONS OVEL 20 Bife B§I%hi ne
for Exanple 4, oNefiifimidreacith))eTHeGsr wrs3eaM Eand plated bAU LS 659 H\nt i ons over
a 30 mn. period (exothermc reaction). The jar was 15 seal ed and

pl aced back®in a oyomight| &fterthis peried: athgnal (108 mb) wasrddedordissalve therpradict,( 200
m.) was added to .dj PG . . | dr oxi de

sol) ution (230 M)aqgaéglh?{gnrﬁ@r g(’:t i ozﬁl) 81?%9 W?‘e%émaeg’ﬁ? g‘? }eégh({/}\nx’{aﬁerﬁ"r'ﬂsef

war m ng on a st eadiddhtThetreactibh edttureovas agitned winkebriefiwaonmg oh @ sedamitdttoreer ni ght

at room tenper at ype, t of the ethanol, was.renpved at reduc ressure
and the remaini nﬁﬂgﬁt %’ﬁ‘s’n’g%"fnﬁf’gﬁ [Z]’(fta"d overpight éSJPP‘Eé?W%%%gﬁm
portions of et hyletianeltvedsaemévedrat Fodacqdl Resture ah@ thRirbnidiniAg RRbes SRitioAGHdsON

step was om. tted.) The, agueq sol ution s rotovapped again at reduced
pressure tgbrem) t’éﬂ??’@hﬁi]ggﬁﬁ'ﬂﬂr@%{ﬁi%\g@@lﬁ?@ﬁﬁ e agueqhs salytiopwager e

determ ned by hegbioRghpd 8gain h rediBRl reddured hAeMbid dny rOhaifing BHfanic solbdt C1 ent

wat er was _ ' )
' Percent solids were determined by heating a 2-3 g sample at 110°C for 2 hours.

Sufficient water was then added to make a 50% solution of the desired product in
water.

15
Example 7

A 16 oz. glass jar was charged with 21.9 g (0.15 mol) of tris(2-

aminoethyl)amine (available from Aldrich Chemical Co.) and 77.5 g (0.45 mol) of
diethylmalonate (available from Aldrich Chemical Co.) The jar was sealed and

20 placed in an oven at 60°C for 2 days. Afler this period, the jar was removed from
the oven, cooled, opened, and 62.6 g (0.45 mol) of vinyldimethyl azlactone
(available from SNPE, Princeton, NJ) were added. The jar was sealed and placed
back in an oven at 60°C for 3 days. After this period, the jar was removed from the
oven, cooled, opened, and 32.9 g (0.45 mol) of n-butylamine were added in

25 portions over a 30 min. period (exothermic reaction). The jar was sealed and
placed back in a 65°C oven overnight. After this period, ethanol (125 mL) was
added to dissolve the product, and a solution of 36 g (0.90 mol) of sodium
hydroxide in 100 mL of water was addéd. The reaction mixture was agitated with
brief warming on a steam bath to affect solution, then allowed to stand overnight at

30 room temperature. Most of the ethanol was removed at reduced pressure and the

remaining aqueous solution was extracted with 4 150 mL portions of ethy! acetate.

-14-




then added to make a 50% sol ution of the desired product in water. 25
Exanple 6 A 16 oz. glass jar was charged with 30.3 g (0.25 nol) of

phenet hyl am ne (available from Al drich Chem cal Co.) and 43.0 g (0.25 nol)
of diethylmalonate (available from A drich Chemcal Co.) The jar was seal ed
and pl aced in ¥A%A¥M6at 30 60C for 2 days. After this ;#é?f"bga‘,’/”?ﬁ'e jar
was renoved fromthe oven, cool ed, opened, and 34.8 g (0.25 nol) of

vi nyl di met hyl azl ?ﬁéﬁq&o&s@éﬂibﬁ%ﬁrid\ﬁﬁbeﬁl\%ﬁn at fedoced pred@rdwd reHbGSany

PCT/ US96/ 17370 Princeton, NJ) were added. The jar was seal ed and pl'aced
back in an oven afeMBNNg rpeni¢ spivent. fgpeent selidewere dptermied bycheatingea 2-318 was
removed fromthe g %QQQ“@szfEB@@?gutﬁ@@ﬂ \Jégerewﬂtﬁé?ra%éed(}gl akB8h s0%,

n- butyl am ne were added in portions over a 30 mn. perio exot herm c
reaction). The j asolutim of ¢l desiresirploghichimeveitdsack in a 65[err] C oven 5
overnight. After this period, ethanol (100 nL) was added to dissolve the
product, and a solution of 20 g (0.50 nol) of sodi um hydroxide in 100 nlL of
wat er was added. Hkemple&sianden nmixture was agitated with brief warmng on a
steam bath to affect soglytion, then allowed to stapd overni ght at room
temrperature. Mst of tgégé’?‘ ?'FBF”M§21?"§¥FQ\E}‘€H‘%038%%3@635&?@%&% and the

remai ni ng aqueous#XPROSIPEMABY dfinyldimetByl abldGbRaViikble BohINPH. PRRE NS Of
et hyl acetate. The aggl;leous sol uti on was rotovapped again at reduced

pressure to removiankhejanasseaied a9d glacedcin so pvenat 659for 3 dayss d\ffed thimer e
wator uas toen adeRt Be fad SR Bofne dhidolet dithes G mobtchd 0 o1
amine (Jeffamine™ M-600 { O(2-aminopropyl)-O'-(methoxyethyl)polypropylene
glycol 500] for Example 8, or Jeffamine™ M-1000 [O-(2-aminopropyl)-O'-(2-
methoxyethyl)copoly(ethylene)propylene glycol 900] for Example 9, both available
from Fluka Chemical Corp., Ronkonkoma, NY) was added. The jar was sealed and
is placed back in a 70°C oven for 2 days. The product was used directly without any
further purification. ' |

Examples of dispersants of the present invention are shown in Table

below.
20 Table I

Ex 0 R R R R PR R RERE m »
1 Q H H H CH, CH; C.H, Na Na 2 0
2 Q* H H H CH, CH CsHyr Na Na 2 0
3 Q* H H H CH; CHy  CpHys Na Na 2 0
4 Q* H H H CH; CHy CyHy Na Na 2 0
5 Q* H H H CH; CH; CHCH,CH; Na Na 2 0
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water. 15 Exanple 7 A 16 oz. glass jar was charged with 21.9 g (0.15 nol)
of tris(2- am noethyl)am ne (available fromAl drich Chemcal Co.) and 77.5
g (0.45 nol) of diethylnalonate (available from Al drich Chem cal Co.) The
jar was seal ed and 20 pl aced in an oven at 60[err]C for 2 days. After
thi's period, #wu»iersewas renoved fromthe oven, cool ed, openasyusstheR. 6 g
(0.45 mol) of vinyldinethyl azl actone (avail abl e from SNPE, Princeton, NJ)
were added. The jar was seal ed ;and placed bagk ig,an_gven at 60[err]C for 3
days. After thi sgéerl od 1t he jf‘ar Ba%as&r e%ve&-fr?ém-th oveR— co® &Y, opened,

and 32.9 g (0.45 golgéupciyty! a¥ ng vene @fdednin 88 Na PORtigns over a
30 min. period (exotherm c reaction). The jar was seal ed and placed back in

a 65[err] C oven oferN(GHaCHonf tHr HhiH ol &i“s é:taﬂanoNa( 125\1am_) 3we® added to

di ssol ve the prodgct, apd a sqghuthgonyof~36 @Gy (@+20 1 um hydr oxi de
in 100 nL of water was gdded Cl:{'hel-lreact??)n(”:%in'lxts}“ure s ag |’P§ g vn\'}th bri ef

war m ng on a steath bat hQfo af fRctHsoHutCidn, CH:h&¥* 4l IiHed cmlsst and over ni ght
at 30 roomtenperature. Mst of the ethanol was renoved at reduced
pressure and t he*{RFhemsparticgestes| ussdus the praphtation ofthe dixgersant efdheset h 4 150 ni
portions of ethykxangpldsatas BayérDesmophéOXPUBIB Cavailable from the Bayer

PCT/ US96/ 17370 TiTerpdeution Bittstakght |@nis belRevedrode aRRsHt clagpdikyl gtourqduced

pressure to rem)y an remal nl organj c soI vent Perdcent solids were
det ermi ned by heat a@ﬂg‘% M%“ {)?8 ?eﬁﬁ'ﬂr"g Suf fi ci ent
wat er was then a 0 [O- ‘a“““ propy i
(methoxyethyl)polypropylene glycol 500] (available from Fluka Chemical
Corp. Ronkonkoma, NY).

***The amine used in the ring opening reaction to prepare dispersant of
Example 9 was Jeffamine™ M-1000 [O-(2-aminopropyl)-O'-(2-
methoxyethyl)copoly(ethylene, propylene glycol 900] (available from Fluka
Chemical Corp. Ronkonkoma, NY).

MOnly 1 R" is other than H in these examples.

The dynamic surface tension data in Table 2 were obtained by measuring the
pressure differential of the test solution between two tubes of different radii using a
Sensadyne Model 6000 Surface Tensiometer with an instrument resolution of 0.1

5 mN/meter (dynes/cm).
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sol ution of the desired product in water. 5 Exanples 8 and 9 A 16 oz. gl ass
jar was charged with 23.0 g of Bayer aspartic ester #XP 7059E and 13.9 of

vi nyl di et hyl

azl actone (available from SNPE, Princeton,

seal ed and placed in an oven at 65[err]C for 3 days.
period, the javosmmsissenoved fromthe oven, cool ed, opened, aRETWSIN A

the am ne (Jeffam ne[err]
{ A 2-am nopropyl ) -0 - (et hoxyet hyl ) pol yp

or Jeffamne[err] M 1000 [ O (2-am nopropy

M 600

r.llo a?% Iae

ne gl ycol

(2-

NJ) .

After this 10

500] for

Exanpl

met hoxyet hyl ) copol y( et hyl ene) pr opphsinsic Shrfee Ted Ddtor Exanple 9, both
avai l abl e from Fl uka Chem cpotdngiiilSurfationdtive igems atdDisp@sanisjded. The jar was

seal ed and 15

was used directly wt

of the present
Table I Ex.
m

10

MRS TTIAS CF LT T L

pl aced back in a 70[err]C oven for 2 days.

hout &hyamigSurfege Tensied [dyees/con” a2da#pfds of di spersants

The jar was

of

e 8,

The product

:mmvau rm—Tatte—t+—tetow—20"

RiGonc¢nu@fion r] |Rl err] R er r JAgkictone[Derivative Rlerr] err]
Q Wi b in Water? | BENTEL 2 PR NlEx 6 | Ex. 7 | T eRgI4Terr]
E‘—é H H H—CHet CHer v T CreritHerrT—Na— Na

H H CHérr]l ICHert] ClerriH err] Na Na
H CH edqr] CH g] C[err]l@%I l}g Na
25 . 1) P
H E CH enqr] aH®err CHlerrCH err] ( ?zrér—ﬁs(aafnr?n? Na
0.5 659 441 |57 60.6 Emulsion Particle
Size = ~350nm
1 649 386 1527 |566 Emulsion Particle
Size = ~350nm
2 61.7 36.7 53.5 52 Emulsion Particle
Size = ~350nm
597 1367 |511 |493
58.9 37.4 48.3 48 9 61
54 8 38.2
12 52 37.1 46.5 428 52.7
16 489 | 363
20 479 | 385
*pH of 4% Solutions | 11.4 10 10.6 985 | 11

measurements)

Surface tension of water = 71.4-72.6 in the range 22 to 21°C (repeat

Example 10

The most surface active of the azlactone derivatives, namely that of

Example 2, was tested for its emulsifying action. Two systems were used for

testing. The first system is 2 20% mixture of the monomer isobornyl acrylate (1BA.

an example of a highly hydrophobic monomer) in water and the other, a 20%

mixture of methylmethacrylate monomer (MMA, an example of a hydrophilic, but

sparingly water-soluble monomer). About 4-5 percent of the dispersant of Example

2 yielded stable emulsions of the monomers in water under stirred conditions. The

-17-



WD 97/ 18186

PCT/ US96/ 17370 Ex. Q Rlerr] Rlerr] Rerr] Rerr] Rerr] Rerr]
Rl err] Rl err] m n6 derr]Herr]CHerr]CHerr] H H H CHerr]
CHerr] Cerr]Herr] Na Na 1 07 N(CH[err]CI—I[err])[err] H H
H CHerr] CHwasedistdserr] H err] Na Na 3 08 Q pcrusvd7azoH H
CHerr] CHerr] R* Cerr]Herr] derrHerr] 2 09 Q@ H

H H CHerr] CI—J[err‘% R** gerr JH err] C[erréH[err] 0 *(The
aspartic ester uSiégofthe draplesy dBIAaW?SGﬁO%OQ%aM peaf shelYIMAs wegeZ3®- exanpl es

was Bayer Desnop @%anr Ation,
Pittsburgh. O |2 |£‘b%¥%‘géﬁe%e g@a\s{ﬁé mmr gfe:fgg%tﬂé;{% g%ﬁéhe)%@%e anm ne
used in the ri ngpdpmmmgoneﬁcmdursebmancépmnmei'sspersant of Exanple 8 was
Jeffam ne[err] M 1000 [ O (2-am nopropyl)-0O - (nethoxyethyl) pol ypropyl ene

gl ycol 500] (available from Fluka Chem cal Corp. Ronkonkoma, NY). ***The
am ne used in the ring opening reaction to prepare dispersant of Exanple 9
was Jeffam ne[err] M 1000 [ O (2-am nopropyl)-0O -(2-

met hoxyet hyl ) copol y(et hyl ene, propyl ene gl ycol 900] (avail able from Fl uka
Chem cal Corp. Ronkonkoma, NY). [err]Only 1 R err] is other than Hin these
exanpl es. The dynam c surface tension data in Table 2 were obtai ned by
measuring the pressure differential of the test solution between two tubes
of different radii using a Sensadyne Mddel 6000 Surface Tensioneter with an
instrunment resolution of 0.1 5 m\/ neter (dynes/cm). -16-




VO 97/ 18186

PCT/ US96/ 17:1mu. jl i 1‘ HMC Surface Tension Data [Potential Su
Active Agent ' ] Dynam c Surface Tension [dynes/cm* at
23-24.4[err] C Concentration

in Water ExWQ97/1818 2 Ex. 5 Ex. 6 Ex. 7

50.
65.
64.
61.
59.
54.
36.
9. 85

(DOO\I\I@@OO

[err]C (rep at ne

rface

Azl actone Derivative W.
Ex. 4 0. PGEI/US96/17370

Enul sion Particle Size = ~350nm 0. 5
44,1 57 60. 6 Enul si rticle Size = ~350nm 1
38.6 52.7 56. 6 Enul ?‘%ﬁiﬁrt icle Size =~350nm 2
36.7 53.5 52 Emul sion Particle Size -350nm 3
36.7 51. %Vhat 4 clal 58.9 37. 4 48. 3 48. 9 61 8
38.2 12 '3‘? 37.1 46.5 42. 8 52.7 16
20 47.9 38.5 *pH of 4% Solutions 11.4 10 10. 6

rfaci t ensgi on of @ter = 71.4-72:6 in the range 22 to 21
S

ure

azl act one derivatives, nanely that of

R3

Q N—CR4
co,R13
R7

R8/ Ry

wherein

“CH—COZRI2

\ /(CH2

)n

C

i
o

R]O
/N —RI0

Q is an organic group of at least two carbon atoms having at least m

10 substituents,
mis 1,2,3,4,50r6, and
nisOorl,

R is H or methyl,

R® and R’ are independently hydrogen, alkyl group or aryl,

farmulp The npst surface active of the

15 R'? and R™ are independently selected from the group consisting of

an alkyl group or a cation , and

R' is selected from the group consisting of hydrogen, an alkyl group, aryl

group, and highly-fluorinated alkyl group,
R* may be hydrogen or alkyl group, and
20 R’ may be hydrogen or lower alkyl group.
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arrple , |ts enul sifying action. Two systens were used for
testi ng mtlﬁm\ﬁm Is a 20% m xture of the nononer isobornyl
acryl ate an exanpl e of a highly hydrophobi c nononer) in water
and the ot her a 20%mxture of net hyl met hacryl ate nononmer (MVA, an exanpl e
of ‘a hydrophi Iwgm,mgs sparingly water-sol ubl e nononer). Aboupctasgesment
of the dispersant of Exanple 2 yielded stable enul sions of the nononers in
wat er under stirred conditions. The -17- ~ WD 97/18186
PCT/ US96/ 17370 siZe oflhesempeund|of elgimn} whesgin\Qhis selemiert Gorpmhelkyiepetaf2ito@P t he

MVA was ~230- 24Qafbon B, AZLAGL IRFHRYBLS Weolidpild BEAL e dkin'chlth SnbOl

use in the emrul sion polyneri zat w de sel ectl on of nononers.
is clainmed: 5 b) aryl. A compound of the forrmula [err] wherein Qis an
organic group of at |east two carbon atonms having mval enci es and 10 m

substituents of the group within the brackets, mis 1,2,3,4,5 or 6, and n
is 0 or 1, Rerr]dis Hhecompsmididf laigh Dufierein Q is alkylene of 2 to twenty carbon

atoms.

4. The compound of claim 1 wherein Q is alkylene of 2 to 8 carbon atoms.
10 5. The compound of claim 1 whereinmis 2 or 3.

6. The compound of claim 3 wherein m is 2 or 3.

7. The compound of claim 3 wherein R'> and R" are a lower alkyl group of 1
15 to 4 carbon atoms.

8. The compound of claim 7 wherein R® R’ are hydrogen, and R® and R® are

methyl.
20 9, The compound of claim 6 wherein R*, R are hydrogen, and R® and R® are

methyl, '

10.  The compound of claim 1 wherein each R'® is selected from hydrogen and

alkyl of 2 to 32 carbon atoms.

25
11.  The compound of claim 2 wherein each R'’ is selected from hydrogen and
alkyl of 2 to 32 carbon atoms. '
12.  The compound of claim 7 wherein each R' is selected from hydrogen and
30 alkyl of 2 to 32 carbon atoms.

-20-




il o3

[N RN AN 1|

ATS]] Lo ed e L5 . P P B et e _edliln) gases. g o
Rerr] emd ‘R &'r] are independerﬁly"hi'/drogeﬂ, an al kyl"gi“oup or an-aryft-~- WLt

group,—15 Rferr] and R err] aré independently selected fromthe

gr oup consi st i f al kyl group or a cation, and R err] is selected from
t he gro’Hiﬂ m : B!l hydr ogen, an al kyl group, an aryl group, and a

hi ghl y- group, Rlerr] is hydrogen or an alkyl group, and
20 zLIMIMéﬁ

Rl err] is hydrogen or an oup. -19- WO 97/ 18186
PCT/ US96117370 2. The conpound of claim1 wherein Qis selected from a)
al kyl ene of 2 to 20 carbon atons, including alkylene with O S, N bridging
atonms. i n the nmaiWhah@ictaimadtd b) aryl. 5 3. The conpound of claim1
wherein Qis alkylene of 2 to twenty carbon atons. 4. The conpound of
claiml1 wherein Qis alkylene of 2 to 8 carbon atons. 10 5. The
conpound of claim1 rej i or 3. 6. The conpound of claim3
wherein més 2 or 3 %%OQP%}H'(E\Q‘(%U&%&W“M claim3 wherein Rerr] and R err]
are a lower alkyl group of 1 15 to 4 carbon atons. 8. The conpound
of claim?7 wherein R3, R7 are hydrogen, and Rlerr] and Rlerr] are nethyl.
20 9. The conpound of ¢laim6 wherein Rerr], R err] afe hydrogen,

and Rlerr] and Rlerr] are nethy R}
CH—CO-R12
/

Q ' N~—CR¢

CO,R!3
R?

wherein
Q is an organic gfoup of at least two carbon atoms having m valencies and
10 m substituents of the group within the brackets,
mis1, 2, 3,4,50r6, and
nisOorl,
R’ is H or a methy! group,
R* and R’ are independently hydrogen, an alky] group or an aryl group,
15 R" and R" are independently selected from the group consisting of an alky!
group or a cation, and
R" is selected from the group consisting of hydrogen, an alkyl group, an
aryl group, and a highly-fluorinated alky! group,
R is hydrogen or an alkyl group, and
20 " Rlis hydrogen or an alky! group.

-19.
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each R err]

al kyl_of 2 to 32 carbon atons.

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

b -6

.. The conpound of claim 1l wherein each Rlerr] is selected ﬁgﬁéﬁypro en j
arnd al kyl of 2 to 32 carbon atons. .25 11. ' '
is selected from hydrogen and al kyl
The conpound of claim7 wherein each R err]

The conpound of cl ai BWvARWRer N
of 2 to 32 carbon atons.
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(57) Abstract

A compound of formula (VIII), wherein Q is an organic group of at least two carbon atoms having at least m substituents, m is 1, 2,
3,4,50r6,and n is 0 or 1. R? is H or methyl, R® and R? are independently hydrogen, alkyl group or aryl, R12 and R'? are independently
selected from the group consisting of an alkyl group or a cation, and R10 is independently selected from the group consisting of hydrogen,
an alky! group, aryl group, and highly-fluorinated alkyl group, R4 may be hydrogen or alkyl group, and R7 may be hydrogen or lower alky!
group, provides excellent stability to dispersions.




