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Described herein are two-component curable compositions for coatings, paints, primers,
topcoats, and the like. The systems herein include curable components that permit a wide
latitude in additional additives used in the product formulation. In one aspect, the curable
components of the compositions include a first component of polymer(s) or oligomer(s)
having a beta-dicarbonyl group or dicarbonyl functionality of 1 or greater combined with a
separate, second component of polymer(s) or oligomer(s) having an alkylidene malonate
functionality of 1 or greater in the presence of a catalyst or initiator and other acidic
compositional components.

GE2L 5D
(R
1. A curable composition comprising:
(i) a first cure component of a polymer or oligomer having a dicarbonyl functionality of
1 or greater provided by a moiety on the polymer or oligomer having the structure of

Formula I
XM Y

wherein
X is a heteroatom linker or organic group to a polymer or oligomer backbone;
Y is —ORj or a —C1 to —C4 hydrocarbyl group; and
Rjis a Cl to C20 hydrocarbyl group;

(Formula T)

(ii) a second cure component of another polymer or oligomer having an alkylidene
malonate functionality of 1 or greater provided by the structure of Formula III

1/4 K=

(Formula IIT)
Rg
O O
wherein Rg is hydrogen, a C1 to C9 alkyl group, or an aryl group; and

a catalyst or initiator.

(GHk1E2]
2. The curable composition of claim 1, wherein the curable composition includes additives
having a pKa less than about 12, less than about 10, less than about 8, less than about 7, or
less than about 6.

(GERER)|
3. The curable composition of claim 1, wherein the dicarbonyl structures are selected from
the moieties of Formula Ia, Formula Ib, or mixtures thereof:

%OAULO/

(Formula Ia)

(Formula Ib)
0O @)
%OM -

(Rh=kE4])
4. The curable composition of claim 1, wherein the first cure component is a polymer or
oligomer having the structure of Formula II:

2/4 R=Y



(Formula 1T

O O
Ry—C— R P X Y
CH,
wherein

R3 is hydrogen or a linear, branched, or cyclic C1 to C4 hydrocarbyl group;

Ry is a linear, branched, or cyclic C1 to C4 hydrocarbyl linking group or an ester
group of the structure —C(O)ORs;— with Rs being a C1 to C4 linear, branched, or cyclic
hydrocarbyl group.

GERIEL)
5. The curable composition of claim 1, wherein monomers to form the polymer or
oligomer forming the first cure component are selected from the group consisting of
acetoacetoxyethyl (meth)acrylate; acetoacetoxypropyl (meth)acrylate; acetoacetoxybutyl
(meth)acrylate; allyl acetoacetate; 2,3-di(acetoacetoxy)propyl methacrylate; and mixtures
thereof.

(GERIRED)
6. The curable composition of claim 1, wherein the alkylidene malonate functionality of the
second cure component has the structure:

O O

(GifRIAT]
7. The curable composition of claim 1, wherein the polymer or oligomer having the
dicarbonyl functionality further includes acrylic monomer units, vinyl monomer units,
polyester monomer units, polycarbonate monomer units, polyepoxyester monomer units,
polyurethane monomer units, or mixtures thereof.

(GEERIEL)
8. The curable composition of claim 1, wherein the polymer or oligomer having the
alkylidene malonate monomer is a condensation product of diethyl methylene malonate
and 1,4-butanediol.

(GERIEL)
9. The curable composition of claim 1, wherein the catalyst or initiator is polymeric or
oligomeric.

(F#=R1H10]
10. The curable composition of claim 1, wherein the catalyst or initiator is a compound or
a polymer selected from the group consisting of guanidines, amidines, hydroxides,

3/4 K=Y

alkoxides, oxides, tertiary amines, alkali metal carbonates, alkali metal bicarbonates, alkali
metal phosphates, alkali metal hydrogen phosphates, phosphines, alkali metal salts of
carboxylic acids, alkali silicates, tetra methyl guanidine (TMG), 1,8-
Diazabicyclo(5.4.0)undec-7-ene (DBU), 1,5-Diazabicyclo(4.3.0)non-5-ene (DBN), 1,4
diazabicyclo (2.2.2)octane (DABCO), tertiary butyl ammonium hydroxide (TBAH), sodium
hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, tri potassium
phosphate, calcium oxide, triethylamine, sodium carbonate, potassium carbonate, sodium
bicarbonate, potassium bicarbonate, potassium hydrogen phosphate (mono-basic and di-
basic), triphenyl phosphine, triethyl phosphine, sodium silicate, potassium acetate,
potassium acrylate, potassium octanoate, and combinations thereof.

A RIE11]
11. The curable composition of claim 1, wherein the catalyst or initiator has a pKa of about
12 or less, about 10 or less, or about 8 or less.

(FokiH12])
12. The curable composition according to claim 1, wherein an acid is added to adjust pot-
life and/or cure properties.

CEEREIB)|
13. The curable composition of claim 12, wherein the acid is selected from acetic acid,
propionic acid, benzoic acid, ethylhexanoic acid, or combinations thereof.

(Fh=kiH14]
14. The curable composition of claim 1, further comprising organic pigments, inorganic
pigments, or combinations thereof.

CEREID)|
15. The curable compositions of claim 14, wherein the organic pigments have an acidic
surface treatment.

(G
16. The curable compositions of claim 1, further comprising components having a pKa
between one of about 3 and about 12, about 3 and about 10, about 3 and about 8, or about
3 and about 7.

CLEREI)|
17. The curable compositions of claim 1, when cured, further comprising over about 200
MEK double rubs after about 24 hours of ambient cure.

(G=kIE18]
18. The curable composition of claim 1, further including inorganic pigments having an
acidic surface treatment.

(GEENEIT)
19. The curable composition of claim 1, further including benzotriazole-based UV
absorbers.

(F>k1H20]
20. The curable composition of claim 1, wherein the curable composition is applied to a
substrate having an acidic surface.

4/4 K=



