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A film may be formed from film forming compositions which comprise at least one carboxamide based coalescing solvent. These
coalescing solvents impart equivalent or improved wet-scrub resistance, block resistance, gloss, dirt pick-up resistance and leveling
characteristics to the films on a substrate, without contributing to total VOC levels, when replacing conventional coalescing
solvents. The present invention also Includes a method for forming a film comprising applying a film forming composition
comprising polyunsaturated reactive carboxamides to a substrate and curing the film under ambient conditions. The coalescing
carboxamide solvents are suitable for paint, latex based caulk, adhesives and floor care applications.
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(57) Abstract: A film may be formed from film forming compositions which comprise at least one carboxamide based coalescing
solvent. These coalescing solvents impart equivalent or improved wet-scrub resistance, block resistance, gloss, dirt pick-up resis-
tance and leveling characteristics to the films on a substrate, without contributing to total VOC levels, when replacing convention-
al coalescing solvents. The present invention also includes a method for forming a film comprising applying a film forming com-
position comprising polyunsaturated reactive carboxamides to a substrate and curing the film under ambient conditions. The coa-
lescing carboxamide solvents are suitable for paint, latex based caulk, adhesives and floor care applications.
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FILM FORMING COATING COMPOSITIONS CONTAINING CARBOXAMIDE
COUALESGING SOLVENTS AND METHOD OF USsE

FIELD OF THE INVENTION

{0001 This inveniion relales {0 the use of carboxamide coalescing solvents in
it forming compositions, e.q., paints and floor care products, and o methods of

making a film by appiyving the film forming compositions o a substrate.
SBACKGROUND OF THE INVENTION

00023 Water-pased paints are generally composed of agueous dispearsions of
poivimers and pigments that impart opacity, water resistance, and durabiiity {0 the dry
paint film. The polymers and pigments are dispersed in the liguid paint as discrete
particles. Generally, the digpersed polymers comprise the film forming, adhesive
portions of the paint. Lafex polymers can be prepared by free radical emuision
polymernization processes. Stabilization of the resulting polymer latex particles is
achieved by including surfactants in the polymerization reaction. The polymers can also
ce made from alkyd resing, polyesters and polyurethanes which are preformed in the
absence of water, then dispersed in water with the use of surfactants 1o achieve staple

smali particie size sysiems.

{0003 The polymer particles in the wet paint tend © form a continuous film by
coalescing, L.e., by 'melling” or tusing together. The coalescing or film forming process
s dependent on vanous factors, inciugding temperature.  In paints, typicaily, the iilm
forming process of the polymer particies occurs apove 22 (. Generally, he
ternperature at which a polymer ungergoes filrmn formation 18 referred 10 as s minmmum

film forming temperature (MEFT). For polymer dispersions, MERFT s the minimum
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temperature where the various forces wnich preserve ihe discrele nature of ihe polymer
particies in a iatex (and which are therefore considered barriers {0 coalescence) are
exceeded, resulting in the fusion of the particles. Coalescing solvents are utilized o
reduce barners such as viscous and elasiic deformalflion, faciiitating film formation.
ffectively, coalescing solvenis lower the glass transition temperature {(ig) of the
polymer, resulting in a reduction of MFFT such that good film formation can be achieved

under more favorable conditions.

{0004 ] 2,2 4-inmethvl-1,3-pentanediol monoisobutyrafe i3 Known in the arf as a
coalescing solvent for lalex pelymers. Unce fhe (atex s coalesced/formed into a film,
the 2,2 4-inmethyi-1,3-pentanadiol monoisobulyrate solvent evaporaies off, resulling in
the retum of the polymer © its onginal Tg. However, the use of this solvent and ¢thers
containing volatiie organic compounds (VOUS) is becoming discouraged due 1o health
and envirgnmental concerns and government regulation.  Other known coalescing
ester-based scolvents may have low VOO charactenstics but do not provide the
ennanced wel-scrubd resistance, bIocK resistance, gioss ang/or airt pick-up resistance

properties that are required for lalex-pased pamnts today 1o mest endg use demands.
RELATED ART

{0003 LS. Patent NO. 4,148,848 describes digpersipie pamis that inclugde as a
leveling agent a waler-insoluble N N-dimethyl falty acid amide, the falty acig of which
contains from 6 o 14 carpon atoms. The disclosed pamis are suftable for use with
waler in the roller coating of metal articles, and capapie of baing cured o a ievel surface

when cured at elevaled temperatures (120°C and higher)

9
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{ Q0061 .S, Patents No. 7,705,081 ang 7,705,082 relate 0 an aqueocus latex
coating composition and a method for making an agueous composition that comprises
at least one oligomeric elhyiene glycol derivative.  The oligomeric elhyilene giyco
derivative functions as boih a coalescing soivent and freeze-thaw stabilizer withoul

contributing to the VOO contenis of the compaosition.

{007 U.S. Patent Application Publication 2008/01516801 describes a method o
improve an efflorescence resistance of fiim forming compositions.  The method
comprises the step of adding a coalescent aid comprising a fatty acid esier to the film
forming composilion. These non-voiatile organic fatly acid ester bDased coslescenis
impari superior effiorescence resisiance and resistance {0 color change o fiim forming

compaositions, inciuding tatex paints, relative o conventional, VOU coalescent solvents.

{00081 WO 2008/063829A1 relates (0 a coating composition that inciudes a lalex
compaonent and an agent for replacing all or part ¢t the voialile coalescing solvent. the

coating composition has a VOO content of less than or equal to 150 /L.

0081 WO 2008/092795A1 discloses ester amide compounds as solvents, 3
method for the preparation thereof, and the use of ester amides as soivents, for

exampie in plant-protection formulations.

010 the entire contents and disciosure of these references are incorporated

nerein by reference.

{0011 Notwithstanding the above literature, there s a continuing need {© deveiop
solvents  with  low VOO  characternstics  that  concomilantly  provide supenor

coalescing/tim forming properties sucn as M T, improved block resistance, improved
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wel serub resistance, improved gioss development and leveling charactenstics wnhen

used, for exampie, in water-based ialex paints or floor care progucts.

SUMMARY OF THE INVENTION

{0012] According o one aspect of the invention, a film forming compaosition is
provided which comprises (i) a latex which comprises polymer pariicles dispersed in a

waler phase, and (i) at ieast one carboxamide selected from the group consisting of:

R'—CH——C——N——7Z

X Y
(1 |
R? RS
O
R1_CIH;_L'_N :
X
R° R4
(1) ang
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HC|3 CH,'M
TO (1)
OR
{0013 wherein R', X, Y and Z are the same or different and are independently

selacted from the group consisting of hydrogen and an optionally substituted straight-
chain, branched or oychic, saturated or ungaturated hydrocarbyl group or
neteronydrocaroy! group having from 1 1o about £5 carbon atoms, with the proviso that
at least one of R', X, Y and Z is not hydrogen;

100141 R, R, R" and R” are each independently selected from hydrogen and a
nvadrocarpyt group of from 1 1o 8 carbon aloms;

10015] Q is selected from the group consisting of O, § and N—R®; wherein R® is
selected from the group consisting of hyarogen and an optionaily subshiuled straight-
chain, branched or cychc, saturated or unsaturated hydrocarby! group or
neterohydrocarbyi group having from 1 to about 25 carbon atoms;

{00161 R’ is an optionally substituted straighi-chain, branched or cyclic, saturated

or unsaturaled hydrocarby! group of from 1 1o 12 carbon atoms;

{00171 noand m are the same or gifferent and are zerg, 1, 2, 3 or 4; and
100181 m+n is from 2 1o 4.
{00191 According to ancther aspect of the invention, a method is provided for

forming a film, comprising applving a film forming composition to a substrate at ambient
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temperature, wnerain the fiim forming composilion comprises {1} a 1alex comprising
colymer particies dispersed in a waler phase; and (i} at isast one carboxamide seiectiad
from the group consisting of (1), (i), and (I} as described above.

{00201 According {o a third aspect of the invention, a method is provided for
improving wet-scrub resisfance, block resistance, gloss development, dirt pick-up
resistance and leveiing characternstics of a film formed from a lalex comprising appiving
{0 a substrate at ambient temperature a film forming composilion, whereain the film
forming compaosition comprises (i) a lalex comprising polymer pariicies dispersed in a
waler pnase; and (i) al least one carboxamide selected from the group consisting of (i),
iy, and (1H) as described apbove,

{0021 According {o a fourth aspect, the invention provides a paint comprising a
film forming compaosition which comprises (i) a latex comprising polymer particies
dispersed in a waler phase; and (i) at least one carboxamide selected from the group
consisting of (1), (), and (iil} as desenbed above.

{0022 Accordging to a fifth aspect, the invention provides a foor care formulation
comprising a film forming composition which comprisas (i) a latex comprsing polymer
particies dispersed in a water phase; and () at least one carboxamide selected from the
group consisting of {43, (1), and (i) as described above,

{00231 Accordging to a sixth aspect, the invention provides a caulk product which

comprises a iim forming compaosition comprising (i) a lalex comprising polymer particies

gispersed in a water phase; and (i) al least one carboxamide seiected from the group

consisting of (1), (i}, and (ill} as described above.
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{00247 According 0 a seventh aspect of the invention, a method is provided for
making a fim, compnsing appiving a fiim forming composition o a substrate at ambient
temperalure, wheramn the fiim forming composiion comprises {1} an alkyd resin, (i) at
ieasi one polyunsaturaied reaclive carpoxamide; and further comprising providing at
ieasi one oxidative catalyst whereby a reaction product of the alkyd resin and the al
ieasi one polyunsaturated reaclive carboxamide is formed.

{0025] According (o an eighth aspect, the invention provides a reaction product of
alkyd resins and at least one polyunsaturated reactive carboxamide which is made in
accordance with the method of the seventh aspect.

{0026] According o a ninth aspect of the invention, a film forming composition is
provided, comprising a reaction product of alkyd resinsg reacted with al isast one
polyunsaturated reactive carboxamige.

{0027 According o a tenth aspect, the invention provides a liguid aghesive

formultation comprising a fiim forming composition which comprises (i) a ialex

compnsing polymer particies dispearsed in a water phase; andg (i) al ieast ong

carboxamige selected from the group consisting of (1}, (1), and (i1} as descnibead above.

BRIE DESORIPTION OF THE DRAWINGS

Ly Fig. 1 shows the effect of five different coalescing solvents on
MFFRT (shown as “C on the veriical axis) of an aqueous siyrense-acrylic latex
composilion, at three different time intervals, as described in kExample 17

nerein.  The resuits show that two carboxamide coaiescing soivents, Cipoqa
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DMA and Oleic DMA, partitioned more guickiy than three comparalive

coaiescing soivents.

(0029 Fi1g. 2 shows photographs of alex paints on panels subjecied {©
wel scrub tests, the fiims having been formed using five different coalescing
solvents as described in Example 18 herein. The resuits show thatl four
carboxamide coalescing soivents, T4 BMA, Oleic DMA, Cy; Morphoamide,
and Ci2.14 DEA, were less suscepiible {0 wet-scrubbing than a comparative

coalescing soivent.

{0030 F1g. 3 presents scrub resisiance test results for paint sampies
made irom five different coalescing solvenis, as described in eExample 19
nerein.  The resulis show that two carboxamide coalescing soivents, Ciz.4
DMA and Qleic DMA, gave improved resistance {o paint coaling removal during

exposure (o scrupbing retative {o three comparative coalescing soivents.

{00311 Fig. 4 shows a comparisgn of gloss values for paint sampiss
prepared from five different coalescing solvents as described in bxample 19
nerein.  The resulis show that two carboxamide coalescing solvents, Oyz.14
DMA and Oleic DMA, gave improved gioss values relative {0 three comparalive

coalescing soivents.

tO0321 Fig. 5 shows a comparison of Dirt Collection Index values for

paint sampies made from five different coalescing solvents, including two

carboxamide coalescing solvents, U140 BMA and Oleic DMA, as descriped In

Exampie 19 hereain.
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(0033 Fig. © 1S a bar chart comparing scrub resistance lest resuits for
acrylic iatex paint samplies made with four different coalescing solvenis, as
described in bExample 20 herein. The resulls show thal two carboxamide
coalescing solvents, Ciz.14 DMA and Oleic DMA, gave improved resisiance {0
paint coating removal during exposure {0 scrubbing compared 0 two

comparative coalescing soivents.,

100347 Fig. 7 shows photographs of latex paint panels bearing a latsx
film, the fiims having been formed using four different coalescing solventis and
then being subjected to dirt pick-up testing as described in Example 21 hersin.
The results show that two carboxamide coalescing solvenis, Cia.4 DMA and
Oleic DMA, gave improved resistance to dirt pick-up compared to 8

comparative low VOO coalescing soivent.

(0035 Fig. & 1S a bar chart companng wet scrub resistance {est resulls
for paint samples made from tive difterent coalescing solvents, as described in
Example 22 herein.  The resull showed that three carpoxamide coalescing
solvents, Cro.qq4 DMA, Oleic DMA, and Soya DMA, showed iaess percent weight

l0ss than two comparative coalescing solvents.

(0036 Fig. 9 i1s a bar chart comparing gioss values for paint sampies
made from five different coalescing solvents as described in bxampie 22
nerein. The resuits showed that three carboxamide coalescaing solvents, Cig.14
DMA, Oleic DMA, and Sova DMA, showed improved gloss development

compared {0 two comparative coalescing saivents,
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DETAILED DESURIPTION

{00371 The present invention generally reiates to film forming compositions
containing at least one carboxamide or polyunsaturaled reactive carboxamide whiceh

may act as coalescing solvants.

(0036 i various embodiments, the carpoxamides of the invention may have the

struciure of formula:

O

R'—CH——C——N——7Z

X Y

(1)

wherein R', X, Y and Z are the same or different and are independently selected from
the group consisting of hydrogen and an optionally substituted straight-chain, pranched

or cychc, saturated or unsaturated hydrocarby! group or heterohydrocarby! group having

from 1 1o about 25 carpon atoms, with the proviso that at least one of R' X ¥YandZis

ot hyarogen.

{00391 in other embodiments, the carboxamides of the invention may have the

structure of formuia;

10
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R? R3
O
R1—E_L|_N Q
R° R*
(I1)

wherein R' and X are defined as above,

R° RY, R* and R° are each independentily selected from hydrogen and a hydrocarby
group of from 1 1o & carbon atoms; (2 15 seiecied from the group consisting of O, S and
N—R" and whersin R is selected from the group consisting of hydrogen and an
optionally substituted straighi-chain, branched or cyclic, saturated or unsaturated
nvdrocarbyl group or heterohvdrocarbyl group having from 1 to about 25 carbon atoms.
{0040] in other embodiments, the carboxamides of the invention may have the

structure of formula:

O

I_E(?Jk

RN

HC CH2 m

O (111

OR’
wherein Z is defined as above, R’ is an optionally substituted straight-chain, branched
or cyclic, saturated or unsaturated hvdarocarbyt group of from 1 {0 12 carbon atoms;
{00411 n and m are the same or different and are zero, 1, 2, 3 or 4, and
{00427 m+is from 2 {0 4,

11
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{0043] in ophonal embodiments of formulas (1) andfor (HB), Y or £ comprises from
110 8 carpon atoms, e.¢., alivi, methyl, ethyi, hydroxyethyi, propyl, bulyl, pentyl, hexyl,
cyclohexyl, heptyl, Z-ethyihexyl, oclyl, isomers of the foregoing, and the hke. For
exampie, Y may be hydrogen, methvl or ethyl, and Z may be methyi, ethyl or ethyihexyl.
{0044 in optional embodiments of formulas {1) andfor (i), R’ and X comprises
from 1 to 18 carbon atoms, e.g., methyl, ethyl, propvl, butyl, pentyl, hexyl, hepivl, octyl,
decyi, dodecyl, ndecyl, hexadecyl, octadecyt or isomers of the foregoing.

{0045] in particular embodiments of (1) and/or (D, X is hydrogen and R' is a
saturated or unsaturated nydrocarbyl nydrocarbyl radical having from 2 {o 18 carbon
atoms, preferably a mono-, di- or tri-unsaturated hydrocarbyl radical having from 0 to 18
carbon atoms, more preterably a mono-, di- or tri-unsaturated hydrocarbyt radical
naving 16 carbon atoms, and isomers ¢f the foregoing. In varicus empodiments, X 18
hydrogen and R is a mono-unsaturated hydroxy-substituted hydrocarbyi radical having

16 carpon atoms, and isomers of the foregoing.

{0046 in certain embodiments of (1) and/or (Hi}, £ 1s oieoyi, inoleoyl, inclenoy,
or combinations of any two or more thereof.

{00471 Speaeciiic examples of the carboxamides of the invention include N, N-
gimethyl isostearoviamide (isostearic DMAY, N N-dimethyl dodecanoy! amide; N,N-
gimethyl G4 alkanoviamide (G4 DMAY, NON-dimethyl oleoviamide {(oleic DMA);

N N-diethyl Cqoag alkanoviamide (Cqooq DEAY, NON-dimethyi amides made from soybean
oil, soybean ol-derived fatly acid or soybean oil-derived fatty acid melhyl ester (Sova
DMAY NoN-dimethyl amide made from linseed oli, linseed oii-derived fatly acid or

inseed oi-derived fally acid methyi ester; N N dimethyt amide made from safflower ol

12
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saffiower oii-derived fatty acid or saffiower oil-derived fatly acig methyi ester; NN
dimeihy! amide made from dehydraied ricincleic acid glycearol ester, dehydraled
neinoieic acid or dehydrated ricinoieic acid methyl ester; NN dimelhyl amides made
from paim kKernel, com, casior, taliow, coconui, {all and twng oils, acids, methyi eslers,
and the like or combinations of any two or more thereof,

{0048] Other exampiles of the carpoxamides of the invention inciude N N-dimeihyi
clegoylamide; N,N-dimethyl inocleoviamide; N N-dimethyl inclenoyiamide; N,N-dimethy
caimitoviamide; N,N-dimethyl stearoviamide; N, N-dimethyi-9,11-ocladecadiencylamide;
and the like, isomers of the foregoing, or any combinations of two or more thereof.
{0049 Additional examples of the carpoxamides inciude N-monoalkyi
carboxamides, particularty N-{Z-sthyihexyl) G alkanoylamide (T MEHA), N-{Z-
ethythexyl) d-ethyihexyl alkanoviamide (EHEHA), N-{(Z-ethvihexyi) g alkanoylamide;

or combinations of any two or more thereof.

{0050 otll further examples ¢f the carboxamides include 1-{4-morpholinyi}-1-

dgodecanone (Cq morphoamide);, 1-{4-morphohnyi}-1-decanone (C; morphoamide); 1-
(d-morpholinvi-1-tetracosanone (Cys morphoamide); 1-(4-morphohnyi)-2, 4-dimethyl-1-
gctagecanone; nydroxyetnyl piperazinyt dodecanone; 1,4-piperazinyl bis(Z2-ethyihexyl-1-
nexanone); 1-piperazinyi-oieyl amide or mixtures of any two or more thereof.

{00511 Additional examples of the carboxamides include 1-(2-ethyihexyl}-5-0x0-3-
pyrrolidinecarboxyiic acid methyl esier; 1-(Z2-ethyihexyl-5-0x0-3-pyrrolidinecarboxyiic
acid 2-ethyihexyl ester; 1-{alivi}-5-oxo-3-pyrrolidinecarboxyiic acid Z2-ethylhexyi ester; 1-
(Z2-eihvihexvi-5-oxo-3-pyrrolidinecarboxyiic acid allyi ester; 5-0xo-1-{2-(2-0x0-1-

imidazolidinyiiethyli-3-pyrrohidinecarboxyiic acid methyi ester; 1-(Z-elhyinexyl-5-0x0-3-
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cyrrolidinecarboxyiic acid hexyl ester; N N -ethanediyi-bis{5-oxo-3-pyrrofidinecarnoxylic
acid melhyl ester); 1-{Z2-ethvihexyil-5-0xo-3-pyrrolidinecarboxyic acid cyclohexyl ester,
1-{cycliohexyl -5-0x0-3-pyrrolidinecarboxylic acid {(Z-ethvihexyl) ester; 1-(oleoyi-5-0X0-3-
pyrrofidinecarboxylic acid methyl ester; 1-(Z2-elhyihexyl}-5-oxo-~-3-pyrrolidinecarpoxyiic
acid butyl ester; 1-hydroxvethyl-5-oxo-3-pyrrolidinecarboxylic acid (Z-ethyihexyl) ester,
and the like, or combinations of any two or more hereof.

{0052] 1 specific embodiments, the film forming compositions of the invention
comprise reaction producis of alkyd resing reacied with atf least one polvunsaturated
reactive carboxamide, wherein film formation is faciitated through the process of
oxidative cunng. "Ounng” and "oxigalive” as used herein are terms well understood in
the art. Without wishing {0 be bound by any specific theory, dunng oxidative curing the
double ponds in polyunsaturated reactive carpoxamiges react with the doupgie bonds
present in the polymer packbone of alkyd resing, . g., by radical addiion, whereby the
reaction products of alkyd resing and polyunsaturated reacltive carpoxamides are
formed. Oxidative curing of fiim forming compaositions containing alkyd resing and at

ieast one polvunsaturated reactive carboxamides may occur in the presence of

oxidative catalysis under ambpient conditions for a predeterminad amount of time.
{00531 suilable oxidative catalysis inciude metal naphthenales or octanoates.
Exempiary metal naphthenates are caicium, coball, mangansase, iron, Zirconium, cenum
naphihenate or combinations of any two or more thereol. Exampiles of melal
octanoates are caicium, coball, mangansese, iron, ZIrconium, cenum octanoates,

isomers of the foregoing or combinations of any two or more thereol.

14
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{00541 Suilable exampies of poivunsaturated reaclive carboxamides inciude N,N
di-{(Gy 10 C4) alkyl amides of polyunsaturated Cp to Cop fally acids, including Ny N-
dimeihyi amide made from dehydraied ricinoleic acid, N,N-dimethyl lincleic acid amide,
N, N-dimethyi iinclenic acid amide, N, N-dimethyl-8,11-occtadecadienocic acid amide, or
combinations of any two or more thereof.

{00531 1he [atex may comprise one or more polvmers and/or copolymers derived
from alkyl acryiates, for exampie methyl acrylaies, ethyl acryiates, butvl acryiates and/or
Z-ethyihexyl acrylates; alkyl methacrylates, vinyl acetaies, styrene, styrene-buladiene,
acrylonitrile, vinyl  acrviics, vinviacetate-ethyiene, vinyl chiorides, styreng-acrylics,
siiconized styrene acryiics, bulyiene, isopreneg, sihviene, and the like. However, the
nventon s not limited in this regard and in vet other embodiments, the lalex may be

gerived from other monomers or compinations of monomers.

{056 i specific empodiments, the fiim forming compositions are applied ©
substrates under ampient conditions, €. g., at ambient temperature. Oplionally, the film
forming compositions disciosed herein are appied 10 substrates at temperatures peiow

120 °C, optionally beiow 80 "¢, particularly below 60 °C, more particularty pelow 40 °C.

Optionally, the fiim forming compositions may be dried for a predetermined amount of
e, e. g., from 1 nour to 2 weseks, particuiany for 1 hour, £ hours, 1 day, £ gays, 1

Wweek or 2 weeks.

{0057 N various embodiments, the minimum fim forming temperature (MEFT) of
the Bim forming composition 18 iess than 120 "C, optionally tess than 100 °C, less than

80 °C, less than 80 °C, or iess than 40 °C. In particular embodiments, the MEFT of the
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film forming composition is iess than 20°C, less than 15°C, less than 10°C oriess than &

(.

{0058] in an optional embodiment, a film forming composition of the invention
may comprise water-pased latex paints whnich comprise a ialex or ialex binder, one or
more carpoxamides, and one or more natural or synthetic pigmenis or natural or
synthetic dyes or combinations thereof, for example fitanium dioxide, zinc oxids,

calcium carponate, aluminum oxide, aluminum sHicale, sHica, clay and the like.

{0059] The film forming compositions may comprise the carboxamides from
about 0.1 {0 about 10 paris by weight based on 100 parts of iatex, preferably from about
0.5 to about 10 parts by weight, more preferably from aboutl 2 t0 about 7 paris by
weight., Based on 100 parts of binder, there may be aboul 5 parls or less of the
carboxamides, based on weight. Based on 100 paris of polymer dispersed in the lalex,

there may be from about 3 1o about 7 parts of the carboxamides.

{0060 i certain embodiments, the fim forming compositions comprise the
polyunsaturated reactive carboxamides from aboul 0.5 1© about 10 parts by weight,
cased on 100 parts of alkyd resin, preferably from apout 0.5 to about & parts, more

oreferably from apout 2 to about © parts.

{0061 ] the fiim forming compositions as described herein may oplionally aiso
contain any one or more of various additional componenis, such as defoamers, .9.,
Foamaster™ VL | available from Cognis, Silfoam™ SE-21, available from Wacker
Chemie Al dispersants, e.g., tamol™ 1654, availaple from Dow Chemical;
surfaciants, e.g., Polystep™ F-4 gvailabie from Stepan Company; thickeners, e.g.,

Acrysol™ RM 8W, available from Dow Chemical; biocides, e.q., Acticide'™ GA,
16
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available from THOR GmbH, Kathon'™ available from Dow Chemicals: co-solvents.
&.0., propyieng or ethviene giveol, base, e.g., NHOH, comosion inhipilors, &.9.,
Alcophor® 827, available from Cognis; wetting agents, e.q. Zonyl' ™ FSJ from DuPont;
resing, e.q., Resinali™ 802, available from Resinall; metal crosslinkers, e.q., zinc
ammonium carbonate avaiiable from Mineral Research and Development; and waxes,

e.g., Michem™ ME-83235 from Michelman.

{0062] in water-based latex painis, the carboxamides may be present in an
amount sufficient 1o provide improved biock resistance, improved wet scrub resisiance,

improved gloss development and/or improved dirt pick-up resistance.

{0063] in ancther embodiment, the carboxamides of the invention can be used
as plasiicizers in latex based caulk products and plaslics such as polyvinyl chiorids.
Also included s their use in liguid adhesive formulations and floor care products where
they can faciifate film formation. in floor care products and fgrmulations, the
carboxamides may be present in an amount sufficient {o improve gioss development

and leveling characleristics, and {0 reduce otal VOU content,

{0004 ] The film forming compositions are typicaily applied o substrales by
means of an applicator. Examples of substrates include architectural products such as
wals, windows or fioors. kExampies of applicators inciude paint brushes or roflers, pamnt

spray gevices, Hoor sgusegess, mops, spongeas, cioths, and the like.

{0065 One skilled in the art will recognize that modifications may be made in the
present nvention without devialing from the spirit or scope ¢of the invenion. fhe
nvention s ilustrated further by the following examples which are not o be construed

as Hmiting the invention or scope of the spectfic procedures described herein.
17
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EXAMPLES

Viaternals

{0066] 2.2 4-Trimethvi-1,3-pentanediol monoiscbulyrate (comparative coalescing
solvent, designated Solvent A hereinbelow) was supplied as Texanol'™ by Eastman
Chemical.

{0007 Triethviene glycol bis(Z-ethyvinexanoate)} {comparalive coalescing soivent,

designated Solvent B hereinbeiow)} was obtained as Solusoiv™ 2075 from Solulia.
{0008 Propylene giycol mone oleale (comparative coalescing solvent,
designated Solvent C hereinbelow) was supplied as LOXANOL® EFC 100 by Cognis.
{0068} Liethvylene glveol monoethyl ether (comparative coalescing solvent,
designated Solvent b hereinbelow) was oblained from Aldrich.

07T Lipropylene glveol n-propyl ether (comparative coalescing solvent,
designated Solvent & hereinbelow) was obtained from Aldrich

[0071] Kathon™ CG/HCP (1.5%) biocide and Duraplus'™ MP (38%) styrene-
acrylic emuision were supplied by Dow Chemicals.

0072 Zonyl ™ FSJ surfactant was supplied by DuPont.

{0073 isodecyl benzoate solvent/VOU/plasticizer, inbutoxy ethyl phosphnate
olasticizer, taconic acid, and morpholineg were obtained from Sigma-Aldrich.

0074 Michem '™ MD-91530 acrylic resin, Michem ME-93235 paolysthylene wax
emuision and Michem Mt 84340 polypropyians wax emuision weare supplhied by
Michetiman.

0075 C-42 Methyl ester was obtained as STEPOSCOL'™ C-42 from Stepan
Company.

13
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{00761 Standard abrasive scrub compound was oblained from Leneta as "ASTM-
2480 scrub compound’.

{00773 Abbreviations and terms used: BHT: butviated hydroxytoluene; SDE:
sodium docecyl sulfate; P.V.C.: pigment volume concentralion; BOM: based on

monomer; D de-ionized; MeOH: methanol; Full vacuum: -30" Hg (-762 mm)

Minimum THm forming temperature (MEFT) Test Method

{0078] ViFET was measured on a Rhopoint 90 instrument. The surface
termnperature was controlied as stated in the individual examples below. The wel films
were dried using a constant fiow of desiccated, ambient temperature air across their
surtace. MEFT was delermined by visual ingpection by noting the sample temperature
when ihe tims transiioned from opaque 1o ciear. Clear fim formation indicated the
franstormation of discrete light scatienng particles into ciear continuous polymer fiims.
The temperature at ine ransiion was determined by an intermnal thermocoupie and the

termnmperalure was displayed digitaily on the instrument.

Example 1. Preparation of N-Z-aethyihexylamide of Z-ethyinexancic Acid (EHEHA)

{0079 Z-Ethylhexanoic acid {(Akeros Chemicals, 99%; 500 g, 3.47 Mol was
charged (o a Z-liter (L) reachon vessel. 10 the slimed acid was added Z-
ethvihexyiamine (Akcros Chemicals, 899%; 1.2 eguiv.; 4.16 Mol 538 g), resulting in &
moderate exolherm and a temperature increase o 60-65° . The mixiure was stirred
vigorously and the lemperature increassed untii evoiution of waler began, at

approximately 170° C. The evolved water was collected in a Dean-Stark trap and the
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temperature was increased in increments up © a8 maximum temperailure of 220° €,
which was nheld untit the free acid content {(gelermined by tiration with KOH) had
decreased {0 approximately 1.7%. The mixiure was cooled (0 140° C and vacuum was
applied in order {0 remove excess aming and entrained voiatiles. The mixture was held
at full vacuum and 140° C for 30 minules to ensure complete removal of volatiles
(stripping). VWhen stnpping was complete, the apparalus was equipped for disliliation
under reduced pressure and the temperature increased in increments until the product
cegan to distillt at 160-165° C. When the distillalion pot was nearly emply, the
apparalus was backiiiied with nitrogen and alicwed to cool {0 room temperature.  The
amide product (848 g; 95.8% vield) was oblained as a pale yellow, highly viscous iigud
at room temperature, and the free acid was determined 1o be 1.40%. Sample materials
were collected from this preparation and designated EHEHA for comparison festing

described in the Examples below

Exampie 2; Preparation of the N, N-Dimethyiamide of 9,11-octadecadiencic agid (DHRA)
008U One quart of 9,11 Acid (Vertellus, Batch #103147,; EVW 283.3 g/Mol; 8684 g;

2.4 NMol) was charged 1o a Z-liter reaction vessel. The mixiure was sltirred mechanicaily

and heated to 125° . During heating, anhyarous dimethyiamine (DMAM) was
iniroduced via sub-surface sparging through a stainiess sieel tube atlached 0 a 1 Kg
cvhinder by flexible tubing. The temperature of the mixture was increased until evoiution
of water began (1. ., 10 approximately 150° C). Once distillation of water began, {he
temperature was periedically increased in increments in order to maintain a steady rale

of distiliation. When the maternal reacheg 175" © the DMAM feed rate was reguced ang
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the mixture held at that temperature for 3 hours. Tiralion of an aiiquotl of the reaction
mixture with KOH indicated 20.4% free acid remaining, and the temperalure was
increased o 1890° €. The reaction was continued at 190° C with a siow feed of DMAM
and the free acid level analyzed periodicailly as described above. Afler approximately
12 hours of reaction time, the free acid had decreased o 3.4% and the temperature was
then raised to 200° C. After an additional 8 hours at 200° €, the free acid level was
1.2%. The mixture was cooled and the product then treated with 50% NaOH in MeQH
{0 reduce the amount of free acid remaining. The mixiure was stirred 15 minutes, and
then the temperature was raised in increments up o 150° © while the pressure was
reduced 10 307 Hg (762 mm) to remove entrained volatiles. When vacuum stnpping
was compiete, the product was distilied (<307 Hg, 195-210° ) and obtained as a pale
yvaellow iguid and the free acid was found to be 0.48%. Sample matenals were collected
from this preparation and designated DHRA for comparison testing described in the

Examples baiow.

Example 3 Preparation of N N-dimethyl Cqp.q4 alkanoviamide {C4-Cy DMA)

{00811 -42 Methyl Ester (8108 g approximate BEW 219 g/Mol) was charged to 3
12-liter reaction vessel. The ester was warmed to 60° C and dnedidegassed under full
vacuum with good agitation for 30 minuies. The vessel was backiiled with nifrogen and
30% NaOMe/MeQOH solution was charged via svyringe (0.75 wt.%:; 60 g). The vessel
Wwas again evacuaied (o approximately -307 Hg and sealed under slatic vacuum.
Anhydrous dimethylaming (DMAM) was charged via sub-surface sparging through a

stainiess steel twbe allached 10 a 1 Kg cviinder via fiexibie Wwbing. By the end of the day,
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910 g of DMAM had been charged. The remaining vacuum was eguaiized with nilrogen
and the mixture stirred overnight al 60° C. The following day, a partial stalic vacuum
was re-esiablished and DMAM charging resumed as apove. vhen ihe pressure in the
vessel equalized, the vessel was atfached {0 a nitrogen overhead at atmospheric
pressure, the temperature raised (o 70° C and DMAM charging continued. At the end of
ihe day, the DMAM feed was discontinued and the mixture stirred overnight at 70" €.
H-NME analysis of the mixture indicated approximately 94% conversion 1o the desired
amide. The foliowing day, a siow feed of DMAM was re-introduced and the reaction
continued at 70° €. The reaction was continued as above until H-NMR analysis showed
less than 1% methyl ester remaming. When the reaction was deemed complete, the
vassel was equipped with a distiliation sidearm and the mixture vacuum-siripped {o
remove MeOh and excess DMAM. When stripping was compiete, the NaQMe calaiyst
was neulralized by adding one eguivalent of concentrated HO via pipetie, with vigorous

agitation for 15 minutes. Approximately 4 liters of the product was fransterred (o a 5-

iter boltom-draining vessel and 600 mb warm water was added, along with
approximately 25 mb of 20% brine solution. After stirning vigorousiy for 10 minutes,

agitation was stopped and the lavers allowed 10 separate. The lower agueous laver

Wwas drained off and the washing procedure repeated twice more. The washed product
was returned (o the 12-liter reaction vessel and the remaining product washed with
waler/brine as described above. When all of the product had been washed and
returned (o the 12-liter vessel, it was healed o 100° C and vacuum siowly applied
aguring heal-up to remove entrained water and volatiies. VWhen sinpping was compilete,

the proguct was distilied (-762 mm Hg, 160-170° C) and distilialion was discontinued

22



CA 02800216 2012-11-21

WO 2011/149830 PCT/US2011/037541
Attorney Docket No. 102-0386 POT

when the pot contained a small guantity of dark oil.  The product was oblained as a
clear, low-viscosity iqguid. Sample matenals were collected from this preparation ang

designated Cqs.12 BMA for comparison testing described in the Examples below.

Exampie 4: Preparation of N,N-dimethyl oleoyiamide (Olsic DMA)

{00821 Oleic acid (Paimac® 750; Acidchem Industries: 7080 g) was charged o a
12-ier reachion vessel equipped with a distiligtion sidearm. The acid was stirred and
neaied (o 60° O and the pressure reduced to approximately -30" Hg (762 mm) and held
for 30 minutes. The vessel was then sealed under a static vacuum and the temperature
setpoint increased to 135° €. During heat-up, anhydrous dimethyiamine (DMARM) was
introduced via sup-surface sparging through a stainiess stee! {wbe attachegd 0 a 1 Kg
cylinder via flexibie tubing. When the pressure in the vessel egualizeg, it was attached
{0 a nitrogen overhead at atmosphernc pressure and the temperature increased to 150°
. Distiliation of water began when the mixiure reached 150° C and continued until
approximately 330 g of water had been collected andg 880 g DMAM had been charged.
The DMAM fesd was discontinued and the mixiure allowed to ¢ool 1o room temperature
overnight., The DMAM feed was then restaried and the mixture reheated to 150° C.
WWhen the rate of walter distiliation siowed, the temperalure was increased while
maintaining a moderate rate of DMAM addilion and after 8 hours, the {emperature had
npeen raised 1o 180° C. Afler 3 hours at 180° C, analysis of an aliguot of the mixture by
KOH titration showed 18.8% free amine remaining. The DMAM feed was discontinuead
and the mixiure cooled 10 room temperature overnight.  The mixiure was then rehealed

to 190° C andg a slow feed of DMAM re-esiablished. The reaction was held under these
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conditions for approximately © hours and hen the DMAM feed discontinued and he
mixture cooled overnight. Al that point, approximately 1500 g DMAM had been
introduced and 930 g distillate collected. The free acid content at this point was found
{0 be £6.08%. The reaction was then continued with heating at 180° C with a slow feed
of DMAM. After an additional © hours at 180° C the free acid was 4.5%. The DMAM
feed was discontinued and the mixiure cooled overnignt. Then, the mixiure was heated
(0 195° C and a siow feed of UMAM re-eslablished. After an additional 10 hours of
reaction time under these conditions, the free acid level had been reduced (0 2.2%.
The temperalure was raised ¢ 210° © with a siow feed of DMAM and after 5 hours the
free acid content was 1.74%. The reaclion temperature was raised to 220° C with a
stow feed of DMAM and after an additional 8 hours of reaction time, the free acid was
found (0 be 1.03% and the reaction judged (o be complete and the DMAM fesd
discontinued and the mixture cooled overnight. The mixture was heated to 210° C.

During heat-up, Tull vacuum was applied in order 1o remove excess DMAM and

volatiles, When the mixture had reached 210° , the product pegan to distili and a 50

ik forerun was coliected. The remaining product fraction was collected at 0.7 mm Hg

and a pot temperature of 210-215% C and coblained as a pale yeliow fluid with free acid
less than 1%. Sample materials were collected from this preparation and designated

Oleic DMA Tor comparnison testing described in the txampiles below.

Example 5 Preparation of 1-(2-ethvihexyi}-5-0xo-3-pyrrolidinecarboxyiic acid 2-
ethyinexyt aster

>tep A, Preparation of bis{Z-ethvihexyl) itaconate:
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{00831 Haconic acid (400 q; 3.07 Mol and Z-elhyihexanol (2.1 eguiv. vs. itaconic
acid; 6.45 Mol, 840 g} were charged 1o a 2L reaction vassel, The heterogensous siurry
was stirred mechanically under a nitrogen atmospnere and BHT (1.5 g) and p-
oluenesuifonic acid hydrate (2.5 g) were added. The vessel was equipped wilh a
Uean-otark sidearm trap/condenser apparatus in orger to collect evolved water during
the reaction. he mixiure was heated and stirred vigorousiy until water began to distill
from the mixture, at approximately 150° €. The temperature was then increased in
increments as evoiution of water siowed, up 10 a maximum temperature of 160° C.

After 3 hours at 160° C, 68 mib of waler had been collected {(theorstical amount
expecied = 110.5 mbL) and the mbture was cooled {o room temperature overnight. The
following day, the mibture was rehealed to 160° © and a sup-surface nitrogen sparge
was infroduced in order 1o faciifale removal of evolved water. After several hours, the
ternperature was increased 0 165° © and the reaction continued until the theorstical
amount of water had been collected. Al this point, the mixture was cooled o 150° C
and entrained waler and excess Z-ethyinexano! were removed under reguced pressure
(approx. -307 Hg (-702 mm). The vessel was backhilied with nitrogen and the apparatus
set up 1o distidl the product. Full vacuum was apphed and the temperature ingreased in
ncrements until the product began (o distili at a pot temperature of 18010 195° €. A
amall forerun was coliecled and discarded, and the product frachion was coliected
netween 195 (o 205° C pot temperature. When distiliation ceased, a guantity of clear
gistiiiate had been collected and the reaction vessel contained approximately 30 mb of &
gark iguid. 1The apparatus was backiilied with nitrogen and allowed {0 cool. H-NMR

analysis of the product was consistent with the expected structure, and indicated the
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presence of a amall guantity of an unigentiied impurnty. The mass of the product
fraction was 964 g (Molecuiar Weight of bis{Z-ethyihexyiifaconale = 354.56 g/Mol;

88.6% vield of distilled product).

Step B. Regcltion of bis{Z-ethvihexyl) Haconate with 2-ethvihexylamineg:

{00841 Bis{Z-ethyithexyhitaconate {400 ¢; 1.13 Mol) was charged o a 1L reaction
vessel and the matenal stirred mechanically under nitrogen while heating to 45° €. 2-
Eihyvihexyiamine (1.02 equiv.; 1.15 Mol 148.7 ¢) was charged {0 a pressure-equalizing
addition funnel and the amine added dropwise 1o the stirred diester over the course ¢of
one hour. During the addition, a moderate exotherm was observed and the mixture was
allowed 10 heat to 70° . When the addition was complete, the mixture was heated to
75° C and held for one hour before cocling to room temperature overnight.  The
following day, the vessel was equipped with a distiliation sidearm/condenser and healed
to 120 1o 125° C under reduced pressure (-307 Hg) {(-762 mm} in order o remove 2-
ethyinexano! and excess amine. When sinpping was complete, the apparatus was
oackiilied with nitrogen and cooled 1o room temperature. The amount of Z-athyihexanol
collected was 141.7 ¢ (1.089 Mok, 86.5% of theoretical recovery). The stripped product
was warmed (o 50° C and filtered through a 1" (2.5 o) piug of silica gel, giving the final
product as a hght veliow Higuid., H-NMRE analysis of the product was consisient with the
expected proguct. Sampie malenals were collecled from this preparalion and
gesignated 1-(Z-ethvihexvi}-5-oxo-3-pyrrolidginecarpoxyiic acid Z-ethyihexyl ester for

comparison testing described in the Examples below.
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Example 6. Preparation of N, N-diethvi Cio alkanoviamide {(Cqog DEAS

{0085] -42 Methyl Ester (750 g; approximate EVW 219 g/Mol} was charged to 3
Z-liter reaction vessel. The ester was warmed {0 40 °C and dried/degassed under full
vacuum with good agitation for 30 minutes. The vessel was packiilied with nitrogen and
12.5 g 30% NaOMe solution in MeOH and 311.8 g, 4.26 Mol of diethyl amine was
charged. The reactor was equipped with a refiux condenser and nitrogen inlef o
provide nifrogen dbiankel. The reaction was heated {0 achieve reflux at ~ 75 0. The
reaction was run over a course of severai days. Final conversion to amide determined
oy H-NMR was 87 %. The batch was cooled to 60 °C and then stripped under vacuum
o remove MeOH and unreacted diethyl amine. 1he vacuum was broken with nitrogen
and catalyst was quenched with the addition of 14 g 50% sulfuric acid. Stirming
continued for one hour followed by pulling full vacuum at 53 °C to remove moisture.
The matenal was then cooled and fillered through a8 Buchner tunnel 1o remgove insoluble
solids. Product was transferred 10 £ hter flask and egquipped for distiliation. Full vacuum
was apphed and the flask contents were healed 10 165 {0 185 °C. 68489 g of product was
recovered, H-NMR showed about 1 % residual methyt ester. Sample maternials were
collected from this preparation and designated Cqo.14 DEA for comparison testing

dgescribed in the Examples below.

Exampie 7 Preparation of Soya DMA

{086 soyva methyt ester (Stepan Company} (2553 ¢; approx. 8.7 Mol was
charged 10 a 5-L reaction flask equipped with thermocoupie, vacuum/pressure gauge,

and distitiation sidearm with & (15 om) Vigreux column. The ester was stirred
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mechanically, warmed 1o 40°C and 42.8 g of 30 % solution NalOMe in MeOH was
added. The temperature was raised to 50 C, followed by pulling 635 mm Hg vacuum
and charging anhvdrous dimethyiamine (DMAM) subsurface, using a stainiess steel dip
fube, over a period of about 8 hours. H-NMR analysis showed >95 % conversion to the
amide. Volatiles were then removed under vacuum at 50 °C. Then 23.7 g of 50 %
sulfuric acid was added (o quench the catalyst. The malernial was then transferred to a 5
iter bottom draining flask and washed with 4 times 20 % brine solution, discarding the
agueous lavers. Washed product was transferred back {o reaction flask and stripped
cut water under vacuum at 80 to 65 *C. The cooled product was hiltered through a 1
nch {(2.54 cm) diameler stiica gel bed 1o remove any salls; about 2.6 Kg of light yellow
Haguid were recovered. Sampie materials were collected from this preparation and

designated Soya DMA for comparnison testing descriped in the xamples below.

Exampie & Preparation of 1-{2-ethvihexyi}-5-0xo-3-pyrrolidinecarpoxyiic acid bulyl ester

08T step A Preparation of pis{putyvh) taconale:

{0088 Haconic acig (500 g; 3.84 Mol) and putanal (2.5 eguiv. vs. taconic acidg;
9.6 Mol, 712 g) were charged 10 a ZL reaction vessel. The helerogeneous slurry was
stirred mechanically under a nitrogen aimosphere and BHT (1.5 g) and p-
tolyanesulionic acid hydrate (2.5 ) were added. The vesseal was equipped with 3
Dean-Stark sidearm trap/condensear apparatus in order 1o collect evolved water during
the reaction. The mixiure was heated and stirred vigorousty untit waler began to dishil
from the mixture (0 115" €. The temperature was held for ~ 3 hour, and 65 mi of water
was coliected, theoretical = 137.2 mi.  The temperature was increased to 140 °C for an
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aaditional ~ © hours, 1o coilect {otal theoretical waler. The mixture was cooled o 80 °C
and then vacuum-stripped (o remove excess putanol under full vacuum, followed by
neating at full vacuum. Progduct was coillected al a head temperalure of 130 1o 142 °C.
Listiiing then continued until the distiliation pot was nearly empty; 806.6 g (3.74 Mol)
were collected which corresponds 0 97.4 % yield. H-NMRK analysis confirmed the
structure of the expected product.

{00881 otep B, Reaclion of bis{buiyl} itaconate with Z-ethyihexviamine:

{00901 Bis{putyl} itaconate (400 g; 1.685 Mol) was charged to a 1L reaction vessel
and the material stirred mechanicaily under nitrogen while healing to 75° €. 2-
Einvihexylamine (1.7 Mol;, 219.7 ¢) was charged {0 a pressure-egualizing adadiion
funnel and the amine added drop wise {0 the stirred diester over the course of one hour
and stirred at 75° © for 2 hours after amineg addiion. The reactor was equipped for
distiliation and the temperature was increased siowly to 130 “C, holding at tull vacuum
U Stpping was complete. Receivers weare changed and the pot heated under full
vacuum to increase pot temperature 10 165 10 185 7C (head temperature 14010 175
"), 489.3 g of product 1.58 Mol 895.6 % vyield was collected. Sample malerials were
collected from this preparation and designated 1-(Z-ethyinexyi)-5-0x0-3-
pyrroidinecarboxyiic acid bulyl ester for comparison testing described in the Exampies

DEiow.

Example 9. Preparation of 1-(Z2-sthvihexyi-5-0xo-3-pyrrolidinecarboxylic acid hexyi

asier

00811 Siep A, Preparation of pis{hexyl) itaconate:
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{00827 Haconic acid (292.3 g, 3.02 Mol} and hexanol (2.1 equiv. va, taconic acid;
0.33 Mol, 647 g) were charged o a 2L reaction vessel. The helerogeneous slumry was
stirred mechanically under a nitrogen atmosphere and B8HT (1.5 g} and p-
oluenesuifonic acid hydrate (2.5 g) were added. The vessel was equipped wilh a
Uean-otark sidearm trap/condenser apparatus in orger to collect evolved water during
the reaction. he mixiure was heated and stirred vigorousiy until water began to distill
from the mixture. The lemperature was then increased in incremenis as evoiution of
water slowed up 10 a maximum temperature of 1807 C. After 3 hours at 1807 €, 105 mL
water had been collecied and the mixture was cooled to room temperature, The
mixture was reheated 10 180° € and a sub-surface nitrogen sparge was intreduced in
order o facilitate removal of evolved water. Alter 2.5 nours, 110 mi of water had been
coliected. The mixiure was cooled o 1507 O and entrained water and excess hexanol
were removed under reduced pressure (approx. -29° Hg) (-635 mm) with a pot
ternperature of 150 0. After sinpping was complated, the pot lemperature was raised
o190 °C under full vacuum and the product coliected at a head temperature of ~175 10
195 °C until distiliation ceased, 827.7 g of product was recovered. H-NMR analysis of
the proguct was consisient with the expected structure. FVW bisthexyl) Haconate =
2984, 2.77 Mol, 91.8 % vield.

0931 siep B, Reaction of bis{hexyl) Haconate with Z2-ethylhexviamine:

{0084 ] Bis{hexyhitaconale (400 g; 1.34 Mol} was charged to a 1L reaction vessel
and the material stirred mechanically under nilrogen while healing o 45 €. 2-
Ethyihexyiaming (1.05 equiv.; 1.41 Mol 182 ¢} was charged {0 a pressure-eguaizing

addifion funnel and the amine added dropwise to the stirred diesier over the course of
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one hour. Dunng the adagition, a moderate exotherm was observed. vhen the addition
was compiete, the mixiure was healed 1o 75° C and held for one hour pefore cooling o
reom temperature overnight.  The foliowing day, the vessel was egquipped with 3
distiiation sidearm/condenser and heated o 890° C under reduced pressure (25" HQ) (-
035 mmj} in order (o remove hexanol and excess aming. When siripping was compiete,
H-NME analysis of the product was consisient with the expected lactam structure.
136.0 g was recovered of yellow moderately viscous liquid. Sample materials were
coliected from this preparation and designated 1-{Z-ethvihexyi)-5-0X0-3-

pyrrolidinecarboxyiic aciad hexyl ester for comparison testing described in the Exampies

nelow.

Exampie 10; Preparation of N N-dimethyl isostearoviamide (Isosteanc DMA)

{0085 Methyl isostearate (MP Biomedicals) EW 298.5 g/Mol; 234 g, .78 NMol)
was charged {o a Z-liter reaction vessel. The ester was warmed 10 50°  and
dried/degassed under tull vacuum with good agitation for 30 minutes. 1he vessel was
cackfilled with nitrogen and 10 mi of 30% NaOMe/MeOH sclulion was added, followed
oy breaking the vacuum with siow sub-teed of anhydrous gaimethyiaming (DMAM).
DMANM was siowly charged via sub-surface sparging through a stainiess steetl tube
attached to a 1 kg DMAM cylinder via flexible tubing. By the end of the day, 3% g of

DMARN {0.86 Mol had been charged, followed by stirming overnight at 60° €. The

following day, H-NMR of the crude maternal indicated high conversion. YVacuum was
then apphied o remove any remaining volatiles such as DMAM unili no volatiies were
cbserved. The vacuum was then broken with nitrogen and then ~ 6 g 50% sulfuric acid
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was added o quench catalyst. Shirming continued for 15 minutes and then vacuum was
apphed o remove waler. The mixture was then fillered through a siiica gel bed {0
remove saits. The final product was a veliow lguid, H-NMR indicaled desired amids
with traces of unreacted methyl ester. Sampie mailerials were coliected from his
preparafion and designated isostearic DMA for comparison testing described in the

Examples below.

Example 11 Preparation of N-{Z-ethyithexyl) Cqp alkanoylamide (Cqp MEHA)

{00961 VMethyl decanocate (Pastell M 10 from Lion Corp. 830 g; 4.99 Mol) was
charged {0 a 2-L reaction vessel. The matenal was heated to 50 °C under full vacuum
o remove moisture. After 20 minutes he vacuum was proken wilh nitrogen and 2-
agthylhexviamine (Akcros Chemicals, 8%%; 5 Mol 645 ¢g) was added, followed by adding
15.5 g of 30 % NaOMe in MeOH. The mixture was stirred vigorously and the
ternperature increased siowly o about 150° C. The evolved MeDOH was coliected in 8
Dean-Stark trap over a penod of 8 nours, 191 mi ¢ollected.  The mixture was cooled {0
90° €. The apparalus was then fitted for distiligtion and full vacuum was applied in
orger o remove any volatie components.  The mixiure was heid at full vacuum unbl
volaties were no longer distifling over, and vacuum was then broken by nitrogen. the
catalyst was quenched with the addition of 16.7 g of & molar HO with mixing for 15
minutes. Vacuum was once again applied with heatling to about 807 C o strip out water.
The distiiation receiver was swiiched oul and the potl femperature siowly increased (o
200° © (o coliect product. Nearty all the higuid distiled over, the vield was 1284.5 g. H-

NME indicaled essentially pure product.  Sample matenals were collected from this
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preparation and designated Oy MEHA for comparison testing described in the

Exampies below.

Example 12: Synthesis of 1-{(4-morpholinyii-1-dodecanone (T Morphoamide)

{0087 Morpholineg (552.1 g), C-42 methyi ester (1405.3 q), and 35 mb of 30%
sodium methoxide solulion (0.75 wt.% based on melhyl esters) was addedtca 4 L
reaction kettle as described above. The reaction mixiure was heated to 85 "C with
stirring for 4 hours. The {emperature was increased to 75 °C and allowed to stir for 2
nours. At this point, MeOH was removed with the aid of a recirculating pump for 1.5
nours. A tofal of 180.8 g of distiliate was collecied. Once it appeared that no more
VieQH was distilling into the trap, the reaction was cooled {0 room temperature and the
vISCoUS, gelatinous mass was transiserred {0 a 5 L round-botlom, separatory funne
eguipped with a mechanical stirrer and a bottom fake-off valve. Dl water (200 mbL) was
added with stirming, and the mbture was neutralized to pH 8.5 with 50% agusous
stHfuric acid. After brief stimng to ensure compiete neutralization, the layers were
separated, and the organic layer was washed 200 mb of 20% brine solution. A second
wash with 20% brine was performed, and the lavers were allowed 1o saparate. The
organic layer was washed twice with 200 mb of Db water. The agueous layers were
grained away and organic laver then transferred in batches to a 2 L round bottomed

flask and dried further on a rotary evaporator set at 80 °C. The product was dried on

the evaporator in 2 separate palches. ach was dried for approximaltely 1 nour at U

°C.
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10098) Norit' Y SX Ultra (Norit) powdered, activated carbon was added to the
clear, regdishi-Drown Higuid and mechanicaily stirred for 2 hours. The dark carbon
suspension was then filtered through a bed of Celite 545 filler aid on a coarse fnfted
glass funnel. The carbon treated feed was then filtered through a bed of acidic
aluminuim oxide. A total of 1351.18 g of filtrate was collecied. A sampie of the filirale
was analyzed by 'H NMR, and showed no signs of impurities. Further analysis resulted
in: moisture = 0.51%, specific gravity = 0.945, and Gardner color analysis = 3.9, pH (1%
wiw in 50:50 IPA/water) = 5.38. Brookfield viscosity at 25 "C = 28 ¢cps. Sample
matenais were collected from this preparation and designated G4, Morphoamide for

comparison testing descriped in the Examples below

Example 13; Latex Coalescence by Minimum Him Forming Temperature (MEFT)

*
’

Comparison of terfiary amides 1o control coalescing solvents

088 3.5 grams of coalescing scolvents was added to a mixture of 20
grams each of Bl water and an acrylic {atex prepared at 83 "C by a three hour
monomer feed semi-batch free radical polymerization of methyl methacrylate,
cutyl acryiate and acrylic acid at 68, 30 ang 2 parts, respectively, using a
conventional free radical mitiator ang anionic surfactant.  The {alex had a
MEEFT of 40 "C and 48 wt. percent of solids. The solveni-iatex mixtures were

mixed overnight. Solvent A, isostearic DMA, and Cio.14 DMA were compared.

Wet flims of the three blends, each measuring 2.5 cm wide and 75 microns in
wel thickness, were cast onto a Rhopoint MEFT 80 instrument as described

under Test Methods, The surface temperalure gradient was controlied from O
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to 18 “C. The resulis indicated Solvent A, iIsostearic DMA, and Ciso9a DMA
solvents were effective in lowerning the MEFT of the latex (o about 12.5, 14.5

and 12.5 °C, reapectively.

Example 14: Latex Coalescence by Minimum Fim Forming Temperature (MEFT).

Comparnson of tertiary cychic amides (o control coalescing soivents:

{0100 Twenty grams each of D water and the acrylic lalex used in Example 13
were combined with agitation, and 0.45 grams of (¢ Morphoamide was added. The
resulling mixture was mixed for two hours. The same process was used o make a
comparative biend confaining 0.45 grams of Solvent A, Wel fiims of the two blends were
cast onto the RKhopoint MEFT 90 whose surface {emperature gradient was controlied
from 0 to 18 °C and dried as described in Test Methods. The resulls showed the Cy;

Miorphoamide to be an effeclive coalescing soiveni. Both solvenis iowered the MiEFT 10

13.9 "0,

Example 15 Latex Coalescence by Minimum Fim Forming Temperature (MEFT)

*
’

Comparison of secondary amides {0 control coalescing solvents

(001017 Three mixtures each containing 20 grams each of Db waler and 3
styrene-~ acrylic {atex were prepared. The iatex was prepared by a semi-balch free
radical polymerization of methyl methacryiate, butyl acryiate, styrene and acrviic acig at
34, 20, 44 and 2 parts, respechively, using a conventional free radical initiator and

anionic surfactant. The latex had a MFFT of 23 °C and 47 wi. % solids. 0.5 grams of
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ihe coalescing soivents Solvent A, U MEHA and a 50/50 mixture of the two were
added to the lalex dispersions and mixed overnight. The next day, wet films of the three
slends were cast onto the surface of the Rhopoint MEFT 830 whose surface lemperature
gradient was controlled from 5 to 23 "C and dried as described in fest Methods., The
resuiis indicated the solvents lowered the MEFT of the lalex from 23 "C {0 3.5°, 77 and
4.5°% for Solvent A, U MERA and the 30/50 solvent mixture, respeciively. Combpining
Solvent A and a carboxamide soivent resulied in increased efficiency compared {0 using

aither aione.

Example 16: Latex Coalescence by Minimum Fim Forming Temperature (MEFT)

X
y 4

Comparison of unsaturated amides o control coalescing soivents

HO0102] Four iatex mixiures, each containing 20 grams of Dl water and the acrvlic
iatex were prepared. The iatex was prepared by a semi-paleh iree radical
poiymerization of methyt methacryiate, bulyl acryiate and acrylic acid at 54, 44 and 2
parts, Dy wi., respectively using a conventional tree radical nlialor and anionic
surfactant. The latex had a MFFT of 18 °C and 48 wl.% solids. To the four separate
latex dispersions were added (0.5 grams of solvents Solvent A, 2.4 DMA, Qleic DMA
and Sova DMA.  The mpdures were mixed overnight.  the next day wet fims of the
olends were cast onte the Rhopoint MEFT 90 whose surface temperaiure gragient was
controfled from O to 18 °0 and dried as described in Test Methods. The resulls showed

that all the solventis lowered the MEFT of the iatex from the initial 18 "C o about 5 °C.
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Exampie 17 Solvent Partitioning Rate by MEFT. Comparnison of terliary amides 0

CONtrol coalescing soivents

(001031 With agitation, to five mixtures containing 20 grams each of Dl water and
the siyrene-acrvlic latex prepared according to Exampile 15 0.5 grams of coalescing
solvent was added as follows: Solvent A, Caa DMA, Oleic DMA, Solvent B, and
Solvent €. The mipdures were mixed for specified periods of time.  Then wet films of the
mixtures were cast onto the Rhopoint MEFT 90 whose surface femperature gradient
was confrolied from U 1o 18 “C and dried as described in Test Meathod 1. Coalescing
femperalures were measured at 15, 30 and 60 minutes as recorded in Figure 1. The
data showed that the two carboxamide solvents partitioned more guickly than the two

comparative low VOO solvents (Solvent B and Solvent (), and comparative Solvent A

Exampie 18: Coalescing Solvents in Paint Formuiations

{00104 ] A master balch of latex paint was formulated by charging 1136 grams of
ore-dispersed titanium dioxide (76.9% solids slurry supplied by DuPont as Ti-Pure® R-
740) into a 4 liter peaker. 508 grams of walter was added with mixing using a Jiffy mix
clade at 800 {o 1000 rpm followed by the adgition of 48 grams of propyiene giveol, 1680
grams of iatex, and 48 grams of Acrysol™ SUT-275 non-ionic urethane rheoiogy
modifier (Rohm & Haas, 17.5 % solids). The latex was the same as described in
Example 15 In addition, 1.8 grams of Acticide® GA biocide (Thor GmbH containing 2-
Bromo-Z-nitropropane-1,3-giol, Z-methyl-4-isothiazolin-3-one and 5-chiorg-Z2-methyi-4-
isothiazolin-3-0one) was added and the formulation mixed for 20 minutes. The pH was

adiustied {0 between 8.0 and 8.5 with concentrated NH4OH. The master baich was then
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divided info 315 gram portions each in 400 mi beakers and mixed at belween 800 and
850 rom. Additions of 5.5 grams of various solvenis were then added o each poriion
along with incremental addiions of additional Acrysol™ S01-275 o achieve the targetl
vISCOSIty range, and each sample was mixed for 10 minutes. The formulated painis
were stored for 24 hours {0 aliow for viscosity development after which the Stormer
viscosities were determined {0 be in the range of 85 to 898 KU (Krebs uniis). The
sglivents evaluated were Cio.g DMA, Oleic DMA, G4 Morphoamide, Cizqa DEA, and

Solvent B,

{O01035] Wet scrub resistance based on a modified version of ASTM-2486-00,
method B, modified o percent weighl 10ss, was performed for each ¢of the paint
formulations. the painis were applied o Leneta P-121-10N plastic panels using a 13
o wide 7 mil (0,17 mm) wel fdm applicator and dned under ambient conditions for two
weeks prior {o {festing. The coated panels were then cul into test stnps measunng 168.5
cm K 5.7 om (2 per drawdown). Two test strips at a time were placed on a Gargner
Company sorub tester with approximately a 27 {5 om) gap between them and were
taped (o secure paneis © the maching. A spacer was placed over the {est strips 1©
maintain the scrub brush pathway and further secure the {est spacimen. An 8 em X 3
cm o oscrub brush, preconditionsd in room temperature waler, was inserted into the
noiger. 10 grams standard abrasive serub compound was apphed evenly {0 the brush.
5 grams of waler was placed into the gap pelween the tested samples. tTest sinps were
tested to 1200 cycles. Ten grams of the scrub compound and & grams of addiional
waler were reapplied every 400 cycles. These panels were then pholographed; the

resuitant photographs are reproduced in Fig. 2. Figure 2 showed thatl ali four of the
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carboxamide solvenis outperformed comparahve low VOU Solvent B, as can be seen
oy the compilete removal of the paint coating from the Solvent B-containing dried paint

fiim.

Example 19: Coalescing Solvents in Paint Formuiations

{30106] A maslier batch of latex paint was formulated by charging o722 grams of
pre-dispersed titanium dioxide (76.9% solids slurry supplied by DuPont as Ti-Purs® R-
746Y into a 2 hiter beaker. 303 grams of DI water was added with mixing foliowed by
27.6 grams of propviene glycol and 945 grams of Rhoplex™ SG-20 acrviic lalex
supplied by Rohm & Haas at 46% solids. 2.2 grams of Acticide® GA preservative was
added and mixed for 20 minutes. The pH of the paint blend was adjusted {0 8.3 with 1.4
dituted concentrated NHsOH. The calculated P.V.C. was 23%. The paint's solids were
determined o be 49.1 weight %. The master paint batch was then divided into five 315
gram portions into 400 mi beakers which were mixed belween 800 and 850 rpm. 5.5
grams ¢f the following solvenis were then added 10 each portion, respectively: Solvent
A Solvent B, Solvent C, Gy DMA, and Oleic DMA. Between 048 and 0.71 %
Acrysol® SOT-275 was also added to each paint formulation to achieve the target KU
viscosity range.  The formulated paints were mixed for 10 mimuies and stored for 24
nours o allow for viscosily deveiopment after which the Slormer viscosilies were

dgetermined 1o be between 96.5 andg 100.5 KL,

(0187 Wet Scorub Resistance was measured based on a mogified version of
ASTM-2486-00, method B, modified 1o % weight loss, as follows: The formulaled paints

were applied o Leneta P-121-10N plastic scrup panels using a 13 em wige 7 mit (017
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i) wet tim applicaior. The coalings were then dried for 7 days at ambient conditions
atter which strips measunng 16.5 om X 5.7 cm were cul from each panel (£ per
drawdown). All sampies were weighed before and again after the tesi. Two samples at
a time were placed on the scrub tester with approximately a 27 (5 cm) gap between the
samples, and {aped 10 secure paneis o the machine. A spacer was piaced over the
samples {0 maintain the scrub brush pathway and further secure the samples. The
scrub brush, preconditioned in reom {emperature water, was inserted into the holder. 10
grams of standard abrasive scrub compound was applied evenly (o the brusn. 3 Grams
of waler was placed into the gap between the samples. Sampiss were tested (o 500
cycles. 10 grams of the scrub compound and 5 grams of additional water were
reapplied after 250 cycles. The scrubbed samples were rinsed in {epid water, dried
approkimately 24 hours, and then weighed. The difference in weight belfore and after

scrubbing, resulting from the scrubbing procedure, was then calculated.

{O0108] Percent coating removed was then determined.  The resulls are
presented in Fig. 3. Lower values indicate belter sorub resistance. the data in Figure 3
show the DMA solvents performed better than comparative Solvent A, Solvent B and

Solvent ¢

(0108 Gloss: 00 degree gloss values were determined for each of the coatings
that had been coaled onto the Leneta P-121-10N plastic panels pnior 1o running the
serud test. Figure 4 shows he supernior gloss deveiopment of the DMA solvents as

compared 1o comparative Solvent A and the two comparative low VOO solvents.

(0110 Dirt pick-up resistance evaluations were conducted using a modified

version of ASTM D3718 ("Quantifying Dirt Coliection on Coated kxierior Panels™) and
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ASTM DOBYS (Xenon-Are bExposure of Paints; Standard Practices for Architeciural
Coalings. Q-pansl aluminum panels were coaled with (he paints using a wire woundg,
#70 (Fmiis) (017 mm) applicator rod. The pansis were dried at room lemperature for 7
days. The dirt-pick up test was performed using panels aged under ambient conditions
and paneis aged using a U-Sun Xenon Weathernng tester (86 hours weathering). the
(J-Sun Xenon weathernng fester was setl-up with the following parameters: Black panel-
63C, Chamber-48C, Humidity-50%, 96 hrs. {(85% 340 nm exposure light, 15% exposure
ight/spray). A handheld speclrophotometer was used {0 measure the initial L value
dightness) of the coaling. A uniform won oxide coating siurry was prepared by
combining 125 grams of water and 2 drops of Tamol™ gispersant (Rohm & Haas) with
mixing, foliowed by the addition of 125 grams of powdered ron oxide. The dispersed
ron oxide siury was prusned onto the surface ¢f the panels. the paneis were then ar
dried for 2 hours, placed in a 48 °C oven for 1 hour, followed by cooling o ambient
ternperature for 15 minutes. The samples were then placed under running tepid water,
rubbing the surface lightly i a circular motion with cheesgecioth, removing most of the
ron oxide.  The paneis were then dned at ambient temperature for 24 howrs. the
hgnitness after ron oxige treatment, L™ final, was then measured. he airt collection
ndex for ine panais was then calculated using the following eguation: L™ finall L mnitial =
JC. The resulls are presented i Hig. 5 which shows thal carboxamide solvents

outperformed comparative low VOO solvenis.

Example 20: Wel-Scrub Kesistance on Alkyd Paint
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0111 A master batch of paint was prepared in a similar manner as descrived in
Example 19. 767 grams Ti-Pure © R-746 slurry (DuPont), 180 grams water, 30 grams
sropyienea glycol, 630 grams of the acryiic latex described in BExample 16 and 1 gram
Acticide®™ GA were combined. The master batch was then divided into four 212 gram
portions of sample painl. 3.7 grams of one of the foliowing solvenis was then added
with mixing o each poriion, respectively: Solvent A, Cig DMA, Oleic DMA, and
Solvent 8. The viscosilies of the resulting sample paints were adjustied (o between 94
and 98 KU’s with between 2.94 and 3.04 grams Acrysol® SCT-275. The final properties

of the sample paints were 48 % solids, pH 8.5 and calculated P.V.0.=23%.

00112 The final formulated sample painis were applied 0 aged alkyd panels
using a 13 om wide, 7 mi (U017 mm) wel fim applicator. The alkyd paneis were
orepared by coating tinted Glidden Ultra-Hide® Alkyd Gloss Fnamel onto biack Leneta
plastic scrub paneis and cured for four days at 50 °C. kach paint sample was coated in
triplicate onto separate alkyd panels which were then dried for seven days. The dried
coatings were then cut into strips measuring 16.5 cm X 5.7 om (cut from each panel, £
per drawdown). Two sample panels at a ime were piaced on the scrub tesier with
approximately a 2 (5 cm) gap petween the samples, and tapead 1o secure paneis to the
maching. A spacer was placed over the samples to maintain the scrub pbrush pathway
and further secure the sampies. An 8 cem K 3 om scrub brush, precondiioned in room
temperature water, was inseried into the hoider. 10 grams of stangardg abrasive scrub
compound was applied evenly to ithe brush. 5 grams of waler was placed into the gap
petween he sampies. Samples were lesied to 150 cycles. Digital images wers

produced of the scrubbed panels. Image analysis was then performed using Scion
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imaging Software to guantitalively measure the amount of coating removed. The scrub
fesis were periormed in triplicate and an average of the three measuremenis was
recorded.  the resulls are summarized in Figure o which shows the carboxamide
solivents have superior scrub resistance compared o the two comparative iow VOU

soivents.

Example 21; Dirl pick-up resistance

(01 13) Four formulated paints prepared in Example 20, containing Cipqqa DMA,
Oleic DMA, Solvent A, and Solvent B coalescing solvents, were evaluated for dirt pick-
up resistance using a modified version of ASTM L3718 and ASTM DOGYS referenced in
Exampie 18, Q-panel aluminum panels were coafed with the painis using a wire
wound, #70 {7 miis) (017 mm) applicator rod.  The panels were dried at room
femperature for 7 days. ine dirl-pick up tesi was performed using paneis aged under
ambient conditions and paneis aged using a G-Sun Xenon Weathering lester (86 hrs.

weathering).

(00114 ] Weathernng: A Q-Sun Xenon weathering tester was set-up with the
following parameters: Black panel-83C, Chamber-48C, Humidity-50%, 88 hrs. {85% 340
e exposure light, 15% exposure hight/spray). Afler exposure a uniform won oxide
coating siurry was prepared by combining 125 grams of water and 2 drops of Tamol™

gispersant (Rohm & Haas) with mbung, followed by the addition of 125 grams of

powderad ron oxide. The gispersed ron oude siurry was brushed onto the surface of
the panegis. The paneis were then air dned for £ hours, placed in an oven 449 °C for 1

nr., toliowed by cooling at KT for 10 minutes. The samples were then placed under
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running tepid water, rubbing the surface lightly in a circular motion with cheesecioin,
removing most of the ron oxide. The paneis were hen dried al ambient for 24 hours.
FPhiolographs of the panels were {aken as shown in Figure 7. Visual inspechion of the
fest paneis showed that the panels made wilh paints using the carboxamide solvenis

generally outperformed comparative low VOU solventis such as Solvent B.

Example 22: Coalescing Solvents in Paint Formuiations

{30115] A maslier batch of latex paint was formulated by charging o8 grams of
pre-dispersed titanium dioxide {76.9% solids siurry suppiied by DuPont as Ti-Pure” R-
746) into a clean 2000 mi beaker. 307 grams of water was added with mixing. 1009
grams of Rhoplex'™ SG-20 iatex (supplied by Rohm & Haas) at 46% solids was added,
followed by 2.2 grams of Acticide GA presservative. Mixing was continued for 20
minuies. he pH of the paint blends was adjusied {0 ph 8.2 with concentrated NHsOH.
The calcuiated PV.C. was 23%. The paint's solids were determined {0 be 48,1 weight
%. The masier paint batch was then divided into five 315 gram portions each into 400
T Deakers which were then mixed at between 800 and 850 rpm. 2.8 grams of various
solvents were then added ¢ each portion, respectively: T BMA, QOleic DMA, Sova
DMA, Solvent B, and Solvent AL Beltween (.44 and 048 % Acrysol SCT-275 was
added 10 each paint formulation 1© achieve the target KU viscosity range. The resulting

paints were mixed for 10 minutes and stored for 24 nhours o allow for viscosity

gevelopment, alter which he Stormer viscosities werg determined 1o be about 100 KU

(0116 Wet scrub resistance evaiualions based on a modified version of ASTM-

2486-00 were performed for each of the paint coatings as described in BExample 18, The
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formulated products were applied o Lenela P-121-10N piasilic panseis using a 13 om
wide, 10 mil (0.25 mm) wel film applicator, and dried under ambient conditions for about
3 months prior to testing. The sampies were tested for 650 scrub cvyeles. 10 grams of
standard aprasive scrub compound and 5 grams of waler were reapplied after 300
cycles. The scrubbed samples were then rinsed in {epid water, dried for approximately
24 hours, and then weighed. The percent coating removed was defermined as
described in Exampie 14, The resulls are dispiayed in Figure 8. 1he data showed that
the carboxamide solvenis provided supenor wel scrub resistance compared (o

comparative solvents Solvent A and Soivent B.

00117 (loss: 60 degree gloss vaiues were determined or each of the coalings
that had been coated onio the Leneta plasiic scrub panels as described in Exampie 14,
The resulls are shown in Fig. 9@ which shows superior gloss deveiopment for the

carboxamide solvents as compared o comparative Soivent A and Soivent B.

Example 23: Latex Coalescence by Minimum Him Forming Temperature (MEFT)

*
’

Comparison of substituted lactams to control coalescing solvents:

(00118 A styrene acrvlic iatex was prepared Dy a semi-balch tree radical
colymerization of methyl methacryiate, butyt acrviale, styrene and acrvlic acid at 34, 20,
44 and 2 parls, by wt., respectively using a conventional free radical imtiator and anionic
surfactant. The iatex hag a particie size disinbulion, as determined by hght scatltenng,
of 187 nm and solids of 47%. With mixing, 0.5 grams of four solvents was added o four
20 grams aliquols of the styrene acrviic {atex. The coalescing solvents compared were

Solvent A 1-{Z-ethyihexyl-b-oxo-3-pyrrolidinecarboxyiic  acid  butyl  ester;  1-(2-
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sthyinexvi-5-oxo-3-pyrrolidinaecarboxviic acid hexyl ester and Cqpag DMALD Wet fiims of
the four biends were cast onio the surface of the Rhopomnt MEFT 90 as described in
Tesi Methods. The surface temperature gradient was controlied from O o 18 0 ang
dried as described in Test Meithods., The resulls indicated ail four of the solvenis

lowerad the MEFT of the lgtex to © °C.

Example 24: Preparation of latex containing coalescing carboxamide solvent in the
monomer phase of the emuision poiymerization
(001191 iNto a 2-L round bottomed fiask were charged 0.5 g (0.1 weight % BOM)
of sodium bicarbonate, 220 g Dl water, and 30 g (2.2 weight % BOM on an aclive basis)
of an acrylic seed latex (particie size ca. SU nm). A monomer emuision confaining
EHEHA carpoxamide solvent with the following formulalion was prepared:
0.5 grams BOM 5DS
150 grams Dl water
The monomer composition comprised:
2.9 grams EHEHA
45,7 grams butyi acrylate
49 5 grams methyi methacrylate
1.9 grams methacrylic acid
(001201 A monomer emulsion feed was prepared by the addiion of monomer
phase {0 the DS containing agueous phase wilh mixing at 800 RPM using a 5 om
giameter turbine mixing head with four biades. Alter 15 min. of mixing, the monomaer
emuision was stable. The 2L reaclion flask was heated (0 a temperalure of 83 "C at &

stirring rate of 150 rpm, under a nifrogen blanket. A 20 g solulion of 0.2 weight % BOM
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inthator (ammonium persulfate) was added o the fiask, and Ihe monomer emuision was
fed at a constant rate for 180 minutes. After 10 minutes of monomer adailion, a 79 ¢
solulion of 0.5 weight % BOM ammonium persuifate and 0.5 weight % BOM sodium
oicarbonate was fed for 180 minutes. After completing the monomer emuision feed, the
femperature was held for 60 minutes before cooling o room temperature (approximalely
25 °C). After cooling the latex was neutralized with ammonium hydroxide to a pH value
cetween aboul 8.0 and about 8.5. The latex was filtered through a 100 mesh (0.1498
mim) screen. Latex solids were about 45 weight %. The final particle size was
approximately 230 nm as measured by light scattering.

(001211 A control iatex was also made in an identical manner but without the use
ot coalescing solvent,

{00122] MEFT was determined using a Rhopoint MEFFT 90 instrument by the
same method as described in Example 14 and under Test Methods., the MFFT

termnperature of the atex was lowered from 14 0 (controi 16 6.4 7C.

Exampie 22: Companson of Wet-Scrub Resistance of Coalescing Solvents in Paint

Formutations on Alkyd Paind

(00123 A master bateh of paint was prepared as desenbed in Dxampie 19 using
the Rhoplex™ SG-20 acrylic iatex supplied by Rohm & Haas at 46% solids. The paint
master batch was then divided into three 240 gram portions into 400 mi beakers and
mixed between 800 and 850 rpm. 2.3 grams of 1-{Z-ethyvihexyl}-5-0X0-3-
pyrrofidinecarboxyiic acid Z-efhyihexyt ester, 1-(Z-ethyihexyi-5-0x0-3-

pyrrofidinecarboxyiic acid hexyl ester or Soivent A were then added {0 each beaker.
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About 1.1 grams of Acrysoi® SCT-275 was added {0 each paint formuiation 1o achieve
the target KU viscosily range. tThe formulated painis were mixed for 10 minutes and
stored for 24 hours to aliow for viscosily development, after which the Stormer
viscosities were delermined {0 be between 82 and 86 KU. The final properties of the
paints were 49 % solids, pH 8.5 and calculated 23 % P.V.C.. The final formulated
sampie paints were apphied {0 aged alkyd paneis using a 13 cm wide, 7 mil (0,17 mm)
wel film applicator. The alkyd panels were prepared by coating tinted Glidden Ullra-
Hide® Alkyd Gloss Enamel onto black Leneta plastic scrub panels and cured for four
days at 50 °C. The paints were coated in triplicate on separate alkkyd panels and dried
for seven days. The dned coatings were then cut info strips measuring 186.5 em X 5.7
o (£ per drawdown ), Wet scrub resistance evaluations based on a modified version of
ASTM-24886-00 were performed for each of the paint coalings. Two sampies at a time
were placed on the scrub tester with approximately a 27 (5 cm) gap between the
samples, and taped 1© secure paneis to the maching. A spacer was placed over the
sampies o maintain the scrub brush pathway and further secure the samples. An 8 om
X 3 o scrub brush, preconditionead in room temperature waler, was ingerted inlo the

nolder. 10 grams of standard abrasive sorub compound was appiied evenly (0 the

orush. 5 grams of waler was placed into the gap between he samples. Samples were
tested {0 800 scrub cycles. The scrubbed sampies were then rinsead in lepid water,
gried approximately 24 hours, and then weighed. All three of the coalings had a weight
i0ss of 2.1 % ndicating the two low VOC carboxamide solvents had a scrub resisiance

as qood as the fugitive comparative Soivent A solvent.
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Exampie 20: Use of a Polvunsaluraled Reactive Carpoxamige Solvent in Alkyd Resin {o
Lower VOO and Comparison with a Comparative High VOO coalescing solvent based
sysiem.

{00124 ] A fong oif alkyd resin was produced by charging inio a 1 iiler resin kettie
eguipped with a reflux condenser, Dean-Stark (DS ube, thermocouple, heating mantie
and stainiess sieel agitator, 2.6 grams giycerol, 441 grams sovbean oil and 0.25 g

Fascat™

4201 esterificalion calalyst. The miiure was then healed to 250 “C and held
at thal temperature for 1 hour, foliowed by cooling to 160 °C. 211 grams of isophthalic
acid {Akcros Chemicals) was added and the mixiure then heated t0 225 °C. Water
cegan to collect from condensation reaction in the DS tube at 235 °C, and healing
continued to 250 *C over a period of about 4 hours untit an acid numbper of 14.2 mg
AOH / gram was achieved. A folal of 45 grams waler was driven off. The reaction

mixiure was covled 1o 50 °C and then transferred (0 a sample jar. The resuifant resin

was then blended with vanous solvents o produce a workable clear coat with reduced

VO content.

(0125 A solvent-borme control clear coatl was produced by dissolving 100 grams
of resin in 4 grams of mixed xylenes (400g / liter of VOO, designaled Control 1.

{30126 secondly, a reduced VOO control clear coat composition was made wikh
comparalive iow VOO solvent Exampie 2 by dissolving 100 grams of resin in 3 grams
xyviene and agding 1 gram of Exampie 2 solvent (300 g/ liter VOO ). This preparation
was designaled Control 2.

(0012771 Thirdly, a reduced VOC composition was prepared in a ike manner bui by

adding 1 g of dehvdrated ricinoieic acid (DHRA) instead.
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{00128] To each sample was added 400 ppm of a 6 % solution {in mineral oil) of
cobalt naphthenate oxidative catalyst. 3 mil (0.075 mm) fiims of each formuiation were
cast onto biack Leneta P-121-10N panels. The films were then cured under ampient
conditions for 1 week, Hardness was determined using a pencil hardness test. ihe
panels were scratched with pencils of different hardness, starting with the hardest igad,
until no scratches appeared on the coated panels. The hardest iead that did not scrateh
the coating was recorded as the hardness. ihe hardness scale is as follows, from soff
{0 hard: 3B-Z28-8-HB-F-H-ZH. The hardness values for Control 1, Control 2 and DHRA
were HB, 2B and HB, respectively showing that the reactive solvent, DHEA, produced a

narder fiim compared to the non-reactive Control 2 solvent.

Example 27 bvaluation of Carboxamide Coalescing Solvents in Floor Care

Formulations

(0129 A base fioor care formulalion as shown in Table 1 was ubilized. Qleic
DMA solvent, Soivent D, and Soilvent & were added 10 ihe base formulation according
to Taple 1. A Folymer/ASR/Wax weight ratio of 830/5/15 was maintained. The

formulations were blended in the order given in fable 1.

(013G Testing was done by applying the coating (o a NF121-10N Leneta panel
wilh a Shur line tnim prush as follows: The brush was pretreated with water and dried
wilh a paper owel (ihe brush remained shghtly damp). 2 mbi of coating was adaged o
the paneis with a syringe, immediately followed by a side-by side apphcation molion
wilh the brush and then a downward stroke pattern (49 sg. in. coverage). Two

repiicates were performed per coating. The coating was dried for 2 hours, ioliowed by a
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o(/20° gloss measurement. The results in Table 1 indicale that improvemenis in gloss
development and in leveling charactenstics raling were achieved by replacing two
comparative coalescing solvents, Exampies & and D, with a carboxamide solvent Qleic
DMA.

FO0131] Table 1: bBvaluation of Oleic DMA Solvent in Floor Care Formulations

Fioor Coating Formuilations

-
.
-
-
.
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Fioor Care Base

Formulation 1 % | Lbs. [ Galloni %
water 44.17 | 37630 | 4508 | 4417

KATHON™ CG/ICP f
AA5%) 0.04 | 030 | 004 | 004
ZonyiFSY 1 128 | 1090 i 131 | 128

Isodecyl benzoate 080 | 680 | 073 |
Tributoxy Bttt 1 1 | B
- Phosphate

DURAPLUS M MP

(38%) 36.31 | 30940 | 3517 | 3631 | 30070 | 3520 § 3631 | 30098 | 3523
Michem' ™ MD-91530
| (30%) 2 87 450 | 278 | 287 | 2450 | 278 287 | 2450 | 278
Micham ME-93235 i i i i i

15%)

| Michem ME-84340
40%)

Coalescing Solvents
- Solfveri D
- Solvent E

' Olaic DMA e
I 1< S—
Theoretical Non-
Yolatle Solds, %o 20 VOGCgR | 264 | 20 (VOCgA | 231 | 2o | VOUGHL | 73
Density, Lbs./Gallon | : e
(US) 852 | | 853 | 8.54
Polymar/ASR/Wax
Fatio | B0/5/15 | - 80/5/15 | 80/5/15
Gioss Development
____________________________________________________________________________________________ Coatd
60° | 24 ; 45 40 ;
A S R v I A
Commenis | qood leveling excelient laveling excatient ieveling
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{00132] The terms "first,” "second,” and the like, herein do not denocte any order,
quantity, or importance, but rather are used o distinguish one glement from angther.
The terms "a" and "an” herein do not denote a imitation of quantity, but rather denote
the presence of at least one of the referenced item.

1001331 Although the invention has been described with reference o parlicuiar
embodiments thereof, it will be understood by one of ordinary skill in the art, upon a
reading and undersianding of the foregoing disciosure, thal numerous vanations and
alterations o the disclosed embodiments will fall within the scope of this invention and

of the appended claims.
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WHAT IS CLAIMED IS:
1. A film forming composition comprising
(i) a latex comprising polymer particles dispersed in a water phase; and

(1) at least one carboxamide selected from the group consisting of:

R'——CH——C——N——Z

X Y
(1 |
R? R3
O
v
R1——c|:—---c-—-——N Q
X
R R*
(1)
and
O
n(HgC\) N——7
TO (I11)
OR’
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wherein:

R', X, Y, and Z are the same or different and are independently selected from the group
consisting of hydrogen and an optionally substituted straight-chain, branched or cyclic,
saturated or unsaturated hydrocarbyl group or heterohydrocarbyi group having from 1 to
25 carbon atoms,

with the proviso that at least one of R, X, Y and Z is not hydrogen;

R? R® R*and R® are each independently selected from hydrogen and a hydrocarbyi
group of from 1 to 8 carbon atoms;

Q is selected from the group consisting of O, S and N—R?®; wherein

R® is selected from the group consisting of hydrogen and an optionally substituted
straight-chain, branched or cyclic, saturated or unsaturated hydrocarbyl group or
heterohydrocarbyl group having from 1 to 25 carbon atoms;

R’ is an optionally substituted straight-chain, branched or cyclic, saturated or
unsaturated hydrocarbyl group of from 1 to 12 carbon atoms;

n and m are the same or different and are zero, 1, 2, 3 or 4; and

m+n is from 2 to 4.

The film forming composition of Claim 1, wherein the at least one carboxamide Is
selected from the group consisting of N,N-dimethyl isostearoylamide, N,N-dimethyl C12.14
alkanoylamide, N,N-dimethyl oleoylamide, N,N-diethyl C1,.14 alkanoylamide, N-(2-
ethylhexyl) C1o alkanoylamide, N-(2-ethylhexyl) 2-ethylhexyl alkanoylamide, and
mixtures of any two or more thereof.

The film forming composition of Claim 1, wherein the at least one carboxamide is N,N-
dimethyl amide made from vegetable oll, vegetable oil-derived fatty acids, vegetable oll-

derived fatty acid methyl esters or mixtures of any two or more thereof.
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The film forming composition of Claim 3, wherein the vegetable oil is selected from the
group consisting of soybean oil, linseed oil, safflower oil, palm oil, corn oil, castor oll,
coconut oil, tall oil, tung oil, and mixtures of any two or more thereof.

The film forming composition of Claim 1, wherein the at least one carboxamide is
derived from tallow.

The film forming composition of Claim 1, wherein the at least one carboxamide is N,N-
dimethyl amide derived from dehydrated ricinoleic acid glycerol ester, dehydrated
ricinoleic acid or dehydrated ricinolelc acid methyl ester.

The film forming composition of Claim 1, wherein the at least one carboxamide is an
unsaturated fatty acid amide.

The film forming composition of Claim 7, wherein the unsaturated fatty acid amide is
selected from the group consisting of oleic acid amide, linoleic acid amide, linolenic acid
amide, and combinations of any two or more thereof.

The film forming composition of Claim 1, wherein the at least one carboxamide is 1-(4-
morpholinyl)-1-dodecanone.

The film forming composition of Claim 1, wherein the at least one carboxamide is
selected from the group consisting of 1-(2-ethylhexyl)-5-oxo-3-pyrrolidinecarboxylic acid
hexyl ester, 1-(2-ethylhexyl)-5-oxo-3-pyrrolidinecarboxylic acid butyl ester, and 1-(2-
ethylhexyl)-5-oxo-3-pyrrolidinecarboxylic acid 2-ethylhexylhexyl ester.

The film forming composition of any one of claims 1 to 10, wherein the latex comprises
polymers and/or copolymers derived from alkyl acrylates, alkyl methacrylates, vinyl
acetates, styrene, butylene, isoprene, styrene-butadiene, acrylonitrile, vinyl acrylics,
silicones, vinyl chlorides, vinyl acetate-ethylene, styrene-acrylics, ethylene or

combinations of any two or more thereof.
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The film forming composition of any one of claims 1 to 11 comprising from about 0.2 to
about 10 parts by weight of the at least one carboxamide, based on 100 parts by weight
of the latex.

The film forming composition of any one of claims 1 to 12 further comprising a pigment,
dye or combination thereof.

The film forming composition of Claim 13, wherein the pigment is titanium dioxide, zinc
oxide, calcium carbonate, aluminum oxide, aluminum silicate, silica, clay or
combinations of any two or more thereof.

The film forming composition of any one of claims 1 to 14 further comprising at least one
additional component selected from the group consisting of defoamers, dispersants,
surfactants, thickeners, biocides, co-solvents, base, corrosion inhibitors, wetting agents,
resins, metal crosslinkers and waxes.

The film forming composition of any one of claims 1 to 15, wherein the film forming
composition exhibits a minimal film forming temperature of less than 20 °C.

The film forming composition of any one of claims 1 to 15, wherein the film forming
composition exhibits a minimal film forming temperature of less than 15 °C.

A method of forming a film comprising applying the film forming composition according to
any one of claims 1 to 17 to a substrate at ambient temperature.

A method for improving wet-scrub resistance, block resistance, gloss development, dirt
pick-up resistance, and leveling characteristics of a film formed from a latex comprising
applying the film forming composition according to any one of claims 1to 17 to a
substrate at ambient temperature.

A paint comprising the film forming composition according to any one of claims 1 to 17.
A floor care formulation comprising the film forming composition according to any one of

claims 1 to 17/.
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A liquid adhesive formulation comprising the film forming composition according any one
of claims 1to 17.

A caulk product comprising the film forming composition according to any one of claims
1to 17.

A method of making a film comprising

A. applying a film forming composition to a substrate at ambient temperature,

wherein the film forming composition comprises

(1) an alkyd resin,

(ii) at least one polyunsaturated reactive carboxamide; and further comprising

B. providing at least one oxidative catalyst,

whereby a reaction product of the alkyd resin and the at least one polyunsaturated
reactive carboxamide is formed.

The method of Claim 24, wherein the at least one polyunsaturated reactive carboxamide
iIs N,N-dimethyl amide made from dehydrated ricinoleic acid.

The method of Claim 24, wherein the at least one polyunsaturated reactive carboxamide
is selected from the group consisting of N,N-dimethyl linoleic acid amide, N,N-dimethyl
linolenic acid amide, N,N-dimethyi-9,11-octadecadienoic acid amide, and combinations
of any two or more thereof.

The method of Claim 24, wherein the at least one polyunsaturated reactive carboxamide
IS N,N-dimethyl-9,11-octadecadienoic acid amide.

The method of any one of claims 24 to 27, wherein the at least one oxidative catalyst Is
a metal naphthenate or metal octanoate.

The method of Claim 28, wherein the metal naphthenate is calcium, cobalt, manganese,

iron, zirconium, cerium naphthenate or combinations of any two or more thereof.
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The reaction product of the alkyd resin and the at least one polyunsaturated reactive
carboxamide made in accordance with the method of any one of claims 24 to 29.

A film forming composition comprising a reaction product of an alkyd resin reacted with
at least one polyunsaturated reactive carboxamide.

The composition of Claim 31, wherein the at least one polyunsaturated reactive
carboxamide is a N,N-di(C1-C,) alkyl amide of polyunsaturated C42-C,, fatty acids.

The composition of Claim 32, wherein the N,N-di(C1-Cs4) alkyl amide of polyunsaturated

C12-Coo fatty acids is N,N-dimethyl-9,11-octadecadienoic acid amide.
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