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57 ABSTRACT 
Polyesters represented by the general structure 

useful as film-formers in coating compositions wherein 
G may be isocyanate, amino, carbamate, or urea 
groups, and Q is a dicarboxylic acid - diol or polylac 
tone polyester chain. 
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POLYESTERS WITHSUBSTITUTEDAMNE END 
GROUPS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of applica 
tion Ser. No. 776,823, filed Nov. 18, 1968, and now 
abandoned. 

STATEMENT OF THE INVENTION 

This invention relates to polyesters. It is more par 
ticularly directed to polyesters represented by the 
Structure 

G-R-N-C 
H II 

O 

where G can be -NCO, -NH 
R 

. t R2 
where Z can be alkyl of one through 20 carbon 

atoms, hydroxyalkyl of one through 20 carbon 
atoms, carboxyalkyl of one through 20 carbon 
atoms, hydroxy/carboxy alkyl of one through 20 
carbonatoms, alkylene-dialkylamino, 

-CH2CEN R 
N-1 

Ot -CHCHNHNH; 
and 
R and R can be hydrogen, alkyl of one through six 
carbon atoms, -NH2,-O 

CH3 
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where D can be alkyl of one through 18 carbon atoms; 
X and Y can be phenylene or alkylene of two 
through 18 carbon atoms; 

and 
n is a number 10-500. 

UTILITY 

The polymers of the invention are useful as film-for 
mers in coating compositions, particularly when com 
bined with a second polymer having complementary 
reactive groups. Illustrative of such second polymers 
are heat reactive phenolics, polyglycidyl ethers and 
esters, polyisocyanate resins, butylated urea/formal 
dehyde resins and melamine/formaldehydelalkanol 
eSS. 

The polymers of the invention can be cured as film 
formers by mixing from about 55 to about 95 parts of 
the polymer with from about 5 to 45 parts of the second 
complementary polymer, in a suitable solvent. This 
solution can then be used directly to give clear coatings 
or it may be pigmented as desired. 
The coating composition can be applied conven 

tionally and is preferably then baked for from about 10 
to 30 minutes at 80-200°C. 
The polymers of the invention are also useful as aids 

for dispersing solid particles in organic liquids. They 
are especially useful as aids for dispersing pigments in 
organic liquids. Illustrative of the pigments which can 
be dispersed are titanium dioxide, carbon black, zinc 
oxide, lead titanate, potassium titanate, antimony ox 
ide, lithopone, phthalocyanine blue, toluidine red, 
quinacridone and the like. 

Pigment dispersions made with polymers of the in 
vention are remarkably resistant to flocculation, which 
gives the paints into which dispersions are incorporated 
higher initial gloss, better hiding and tinting strength, 
and makes them resistant to color drift and gloss loss. 
These pigment dispersions can also be used satisfactori 
ly with many more diverse types of paints than conven 
tional pigment dispersions. Moreover, a dispersion 
made with a polymer of the invention can have a sig 
nificantly higher pigment content, while retaining the 
same degree of fludidity, than when conventional aids 
are used. 
The polymers of the invention can be used as pig 

ment dispersing aids by dissolving from 0.001 to about 
2.00 grams of polymer per square meter (Measured by 
the Brunauer, Emmett and Teller nitrogen adsorption 
method described on page 30 of "Colloidal Disper 
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sions” by Earl K. Fischer, published by John Wiley and 
Sons in 1950.) pigment to be used, preferably 0.004 to 
about 0.100 gram per square meter, in an organic 
liquid compatible with the paint into which the pigment 
dispersion is to be incorporated. Illustrative of organic 5 
liquids which can be used are aliphatic and aromatic 
hydrocarbons, ethers, esters, ketones, alcohols, and 
mixtures of these. 
An appropriate amount of pigment is then added to 

this solution, which is then subjected to shear, as by 10 
(1) 

4 
2. Condensing a glycol and a dibasic acid in the 
presence of a mono-alcohol. The formation of 
polyesters capped at both ends with hydroxyl 
groups should be minimized. This can be done by 
controlling the stoichiometry of the reaction so 
that the acid number and the hydroxyl number of 
the polyester are approximately equal. 

3. Condensing a hydroxy acid in the presence of a 
small amount of mono-alcohol. 

Illustrative of these reactions are 

NZ 
(2) O O 

L 28 

O O 
Y l, ? \ CHCH-OH -- 30 HOCH2CH2O II -- 30 HO C--CII--COII - II-I-O (CH2)2OC-E-CII--C--O (CH2)3CH3 -- 60 H2O / V 0 

(3) 

(pH), 
CH3 

sand-grinding, or ball-milling, to deagglomerate and 
disperse the pigment. This pigment dispersion or mill 
base can be then added directly to a paint. 
Polymers of the invention preferred for use as pig- 30 

ment dispersing aids are those of formula 1 where R is 
alkylene of two through ten carbon atoms, D is alkyl of 
three through ten carbon atoms and n is 10 through 
200. Especially preferred are those whose preparation 
is shown in Examples 1,3,6,7 and 8. 
The polymers of the invention are also useful for 

dispersing magnetic oxides such as iron oxide and 
chromium dioxide in compositions used to prepare 
magnetic tape. Use of 0.5-10 percent, by weight of 
such a composition, of a polymer of the invention 40 
promotes wetting of the oxide, improves adhesion of 
the composition to the tape substrate and improves the 
tape's magnetic properties. 

PREPARATION OF THE POLYMERS 

To make the polymers of the invention, one mole of 
a hydroxyl-terminated polyester is condensed with one 
mole of a triisocyanate, according to the general equa 
tion: 

35 

45 

9 50 
OCN-R-HNC O 

N-R-NCO -- enouncil m-3 
O CN-R-HN 26 

O 55 

OCN-R-HNC O O 
N 
N-R-NHC to (CII) 5 C--O (CH2)3CH3 

OC N-R-ING 26 
O 

6) 

In this equation, R is an alkylene group. 
The hydroxyl-terminated polyester can be prepared 

by 
1. Polymerizing a lactone such as propiolactone, 
caprolactone or pivalolactone. 

65 

O 

V/o so 

(gH). 
CHs 

H+ 

( >CH-OH + 2 Ho-H-CH)n-COOH - H og (ch}{-och ( ) -- 20 H2O O 

These reactions are described in greater detail in "- 
Preparative Methods of Polymer Chemistry', Sorenson 
and Campbell, Interscience Publishers, Inc. New York, 
N.Y. (1961), pp. 111-127 and 242-247 and "- 
Polyesters and Their Applications', Bjorksten 
Research Laboratories, Inc., Reinhold Publishing 
Corp., New York, N.Y. (1956). 
The polyester thus prepared is dissolved in an inert 

liquid like anhydrous benzene. The tri-isocyanate is 
then added, together with about 0.1 percent (by 
weight) of dibutyl tin dilaurate. This mixture is heated 
for about 1 hour at 80°-130°C. The resulting product 
can be isolated by stripping off the solvent at 100°C. 
and a pressure of 20 mm. 

Modifications can be made, if desired, by reacting 
the product, without isolation, with compounds having 
active hydrogen atoms, to give other polymers of the 
invention. Illustrative of such compounds are: 

Active hydrogen compound Resulting G group 

E8 z Nooz 

NH3 -NH-C-NI 

() 
H2NN2 -NHCNHNII 

b 
NH2OH -NHCNHOH 

s 
O 

HOCH2CHN(CH3)2 -NHé–OCHCH.N(CH). 
O 

ioctl city o -Nitocil,on, a 
Y--/ Y-? 

() 

I () (CININI -NECO ClCNEN 

() () () 
| I NN (.... (: ... -Nil (NEN (. . (I(i. 
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Active hydrogen compound Resulting Ggroup 

- - - - - - - - - - - - - --------- 

H2NCHCOOH -NH&NHCHCOOH 
H3 bH, 

CH3 O CH3 

HNCHCHN? -NH -NHCHCHN 
CH3 CH3 

O 

{ XCH-NH. -NH -NH-CH-( > 
O 

{ X-NH, -NH-NH-( > 
CHOH O 

HO CH-C-CH-OH -NH -o CHC(CH2OH)3 
CH, 

To make such a modification, 1-2 moles of reactant 
for each mele of the polyester-isocyanate product is 
added to the polyester-isocyanate reaction mass, 
together with another 0.1% (by weight) of dibutyl tin 
dilaurate. This mixture is then heated for about one 
hour at 80°-130°C. 
The resulting polymer can be isolated from the reac 

tion mass by heating it at 100°C. for 1 hour at 20 mm. 
pressure to strip off volatiles. 
The physical properties of the polymers of the inven 

tion thus prepared range from viscous liquid to friable 
solid. They are soluble in common organic liquids such 
as toluene, ethyl acetate, tetrahydrofuran, acetone, 
hexane, cyclohexane and dimethylformamide. 

EXAMPLES 

The following examples are submitted so that the in 
vention may be more readily understood and practiced. 
Those skilled in the art will no doubt be able to com 

pose numerous variations on their central theme, such 
as the attachment of innocuous substituents. It is natu 
rally considered that these variations are a part of the 
invention. 

In the Examples all parts are by weight unless other 
wise indicated. 

EXAMPLE 1. 

Fifty-nine and two tenths parts of butyl alcohol in 
itiated polycaprolactone (molecular weight 2960) were 
dissolved in 100 parts of reagent grade benzene. To this 
were added, with stirring and in a nitrogen atmosphere, 
15.3 parts of a 75 percent solution of 

O 

O CN-(CH) Né-NHCH)-Nco)" 
in cellosolve acetate. One-tenth part of dibutyl tin 
dilaurate catalyst was added and the mixture heated at 
80°C. for 1 hour. 
The solvent was stripped off at 100°C. and 20 mm. of 

pressure to give a waxy solid having the structure 
O 

O cNichoting 

O 

Y. o-C 

6 
EXAMPLE 2 

To the product of Example 1, before stripping, were 
added 5 parts of absolute ethanol and 0.1 part of dibu 

5 tyl tin dilaurate. This mixture was refluxed for 1 hour. 
Solvent was removed by stripping at 100°C. and 20 

mm. of pressure. The product was a waxy solid having 
the structure 

O O 
|H 10 HscCHOEN(CH)HNe: / Y 

N- -CH2--NHC V/ 
Hicchio NCH.) HN 

L V / -- 

EXAMPLE 3 

For thirty minutes, ammonia gas was bubbled 
through the final reaction mass (before stripping) of 
Example 1. Excess ammonia and solvent were then 
removed by stripping at 100°C. and 20 mm. of pressure 

25 to give a waxy solid having the structure 

20 

O O 

HNCHN(CH2)6HNC O 
?rir.Y-Nil N (CH, NIIc 

3OHN HN(CH.) HN 
s O 

?o-?on Aloen. C -o-vily, vitrivil 
35 

EXAMPLE 4 

To the product of Example 1, before stripping, were 
added 3.5 parts of anhydrous hydrazine. The mixture 
was heated at 80°C. for 1 hour. 
Excess hydrazine and solvent were removed by 

stripping at 100°C. and 20 mm. of pressure to give a 
waxy solid having the structure 

B O O 
N-- N - ACHA-HNö 
/ V/, 

HN 

BI N > ( 

40 

45 

50 

O To ?on Y to CH: cio (CH)-CH, 
55 

EXAMPLE 5 

To the product of Example 1, before stripping, were 
added 3 parts of dimethylol propionic acid and 0.1 part 
of dibutyl tin dilaurate. The mixture was heated for 1 
hour at 80°C. 

60 

CH} CH3 3 
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This was then cooled and partially stripped to HC O o 
remove some solvent. Seventy parts of acetone were Xchi ( (ch). HN3 
added and unreacted dimethylol propionic acid was fil- Hic? / N /Y O 
tered off. The filtrate was then stripped at 100°C. and N-(ch) - 
20 mm. of pressure to give a waxy solid having the 5 Hic B. N / 8 
Structure N(CH), S(ch)-HN 

GHoH g 5 MY HC () O HC-C-CHOC-N--CH2--INC Y 
O - - booH vry, r N-(CHA - 10 o CHs. 89 (CH):CH, 

--CH2--N-C - - - - - - - - - -l 

COOH / V/, I claim: 
HC-C-CH,0-N-(CH), HNC 1. A polymeric material of the formula 

HoH is "Y 1. - B 
OCN-R-N- N H 

5 --O-(oHA-6-0 (CH).ch, N-R--- 
L VV, J. " - - - - - - - - - - - - - - - - - - - - - OCN-R-N-C 

- - - H 

EXAMPLE 6 where -- 

1. 2 1. To the product of Example 1, before stripping, were 20 Eye?, E. of 2 through 10 carbon atoms, 
added 3 parts of water and 0.1 part of dibutyl tin dilau 
rate. The mixture was heated for one hour at 80°C. -{s)- 

Excess water and solvent were then removed by 
stripping at 100°C. and 20 mm. of pressure to give a 
waxy solid having the structure 25 -H,0-{s) CI-, 

O 

HN(CH).HN H -{s XCHKs)- N-(ch) - 
HN(CH2)HNC 8 30 CE C3 

-CH-)-CH&HCHCH 
/...Y } -ACHA CH-, -o-(cE), ochlich, tory 

---. - - - - - - - - - - - - - - - - - - 35 b 

CH 
EXAMPLE 7 -4CH N 

---, Sixty-eight and eight-tenths parts of polycaprolac- V/ 
tone (molecular weight 2960) were dissolved in 150 ?ary N 
parts of anhydrous ethylene glycol dimethyl ether. To 40 -(CH)-o'-O-( CHs. 
this were added 14.8 parts of Desmodur N75. This Ot 2 2 
solution was mixed and 0.2 part of dibutyl tin dilaurate O O 

added. The mixture was then heated for 2 hours at -(CH)-o 8-8-8-8-0-Goh) 
2 2 

To this were then added 13.9 parts of 12-hydroxy 45 Q can be 
stearic acid, together with 0.1 part of dibutyl tin dilau 
rate and 50 parts of anhydrous ethylene glycol dimethyl -to-X- iod 
ether. The mixture was heated at 80°C for 3 hours and O 
then stripped at 100°C. and 20 mm. of pressure to give O T 
a waxy solid having the structure SO -o-Y-O-(-x- OD 

O O - - - - - - - - - - - - ------------ 

Y 5 / Y 5. where 
BOO c(OH)3 O {-n}. O D can be alkyl of one through 18 carbon atoms; 

(CH2)5 CH 3-(ch) - X and Y can be phenylene or alkylene of two 
(CH2)6CHs / / 55 through 18 carbon atoms; - 

Hooc(CH), -og(OH} NC and Mio M. H. n is a number 10-500. 
- - - - - - - - - - -- - - - - - - - - - - - - - 2. The polymeric material of claim 1 wherein R is al 

T kylene of two through ten carbon atoms, D is alkyl of 
(on) concil, three through ten carbon atoms and n is 10 through LV/, -, ". 200. 

3. The polymeric material of claim 1 having the for 
EXAMPLE 8 mula 

The procedure of Example 4 was followed, except 65 ocN(CHHNc HR 
that 2 parts of N,N-dimethylethylene diamine were N(CH-N -occh). it? (CH):CH, 
substituted for the hydrazine. OCN(CH2)HNC 23 
The product had the structure d 


