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COMPOSITIONS COMPRISING SULFONATED ESTOLIDES AND ALKYL ESTER
SULFONATES, METHODS OF MAKING THEM, AND «
COMPOSITIONS AND PROCESSES EMPLOYING THEM

RELATED APPLICATIONS

[001] This application claims priority from European Appiication No. 09009490.5‘,
filed July 22, 2009 entitled “Suifonated Estolides And Other Derivatives Of Fatty Acids,
Methods Of Making Them, And Compositions And Processes Employing Them”, the

complete subject matter of which s incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

[602] The present technology, in general, relates to com?ositions COTRPIiSing sﬁifo—
estolides and alkyl ester sulfonates. More particularly, the present technology relates to
compositions comprising sulfo-estolides derivatives and salts of sulfo-estolides, and methy!

ester sulfonates,

BRIEF SUMMARY OF THE INVENTION
[002a] In one aspect, the present technology provides a laundry detergent composition, comprising: at

least one compound having the following general Formula 1:

CH,

Cﬁ (CHa),
R—C—[0—C—(CHyI—C—A'—C—-0—W

whereln n 1s an integer from 1-30 or a mixture thereof}

one of X and Y is SO3-Z, the other of X and Y is H (i. e, a hydrogen atom), and X and Y

are independently assigned in each repeating unit;

Al and A? are linear or branched, saturated or unsaturated, substituted or un-substituted,

alkyl diradicals wherein the total number of carbons for each repeating unit is mdependent and in the range

of Cg to sz;

ais 0, 1, or 2, and is independently assigned in each repeating unit;

R is linear or branched, saturated or unsaturated, substituted or un-substituted

hydrocarbon wherein the total number of carbon atoms is from 1 to0 24;

W is a monovalent or divalent metal cation, ammonium cation, substituted ammonium

cation, H, or an alkyl or substituted alkyl group;

Z is H, or a monovalent or divalent metal cation, ammonium or substituted ammoniam

cation;

at least one alkyl ester sulfonate;

wherein the composition has & pH value in the range of 7 to 10.
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[003] In at least one exampleaspeet, the present technology provides a composition

comprising one or more alky!l ester sulfonates and one or more compounds having the

following general Formula 1:

H
R~—C~ o—-gmw(CHzra—CwM——c——oww

B n

wherein n is an integer from about 1 to about 30, alternatively about 1 to about 10,
alternatively 1 to 4, altematively 1, 2, or 3, alternatively 1 or 2, alternatively 1; or mixtures
thereof: one of X and Y is SOs-Z, the other of X and Y is H (i.e,, 2 hydrogen atom}, and X
and Y are independently assigned in each repeating unit; A' and A? are linear or branched,
saturated or unsaturated, substituted or un-substituted, alkyl diradicals wherein the iotal
number of carbons for each repeating unit is independent and in the range of Cgto Cyp; 218 0,

1, or 2, and is independently assigned in each repeating unit; R is linear or branched,
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saturated or unsaturated, substituted or un-substituted hydrocarbon wherein the total number
of carbon atoms is from about 1 to about 24; W is a monovalent or divalent metal cation,
ammonium cation, substituted ammoniulﬁ cation, H, or an alkyl or substituted alleyl group;
and Z is H, or 2 monovalent or divalent metal cation, ammonium or substituted ammoniom

cation.

1004] In another exampleaspeet, the present technology provides a method of laundering

fabrics using one or more compositions of the presently described technology herein
comprising the steps of placing one or more fabric articles to be laundered in a high
efficiency or regular washing machine; placing a sufficient amount of one or more
compositions of the present technology in the high efficiency or regular washing machine to
provide a concentration of the composition in water of from about 0.001% by weight to about
5% by weight when the high efficiency washing machine is operated in a wash cycle; and

actuating the wash cycle of the high efficiency or regular washing machine to launder the one

or more fabric articles.

[005} In a still further exampleaspeet, the present technology provides a method for hand

laundering fabrics using one or more composiions of the presently described technology
heremn comprising the steps of placing one or more fabric articles to be hand laundered nto a
receptacle contalning water; placing a sufficient amount of one or more composition of the
present technology into the receptacle to provide a concentration of the composition in water
of from about 0.001% by weight to about 5% by weight; and hand washing the fabric article

in the receptacle to faunder the fabric article.

[006] In at least one other exampleaspeet, the present technology provides 2 method for

laundering one or more fabric articles using at least one composition of the presently
described technology herein, comprising the steps of placing one or more fabric articles to be
laundered in a high efficiency or regular washing machine that uses a washing medium to
launder clothes; providing the composition comprising from about 1% to about 99% by
weight, aliernatively from about 2% fo about 90% by weight, of a sulfo-estolide and from
about 2% to about 50% by weight of an alkyl ester sulfonate; placing in the high efficiency or
regular loading washing machine a sufficient amount of the at least one compositions of the
present technology to provide a concentration of the composition in the washing medium of
from about 0.001% by weight to about 5% by weight when the machine is operated in a wash
cycle; and actuating the wash cycle of the high efficiency or regular washing machine to

launder the one or more fabric articles,
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[007] In at least one additional exampleaspeet, the present technology provides a method of

reducing the viscosity of at least one composition comprising at least one surfactant in water,
the method comprising the step of inclading in the at least one composition a sufficient
amount of one or more compounds according to Formula 1 (described above), or mixtures

thereof, effective to reduce the viscosity of the composition.

[00R] Further, at least one exampleaspeet of the present technology provides at least one

surfactant composition comprising at least one surfactant, water, and an amount of one or
more compositions of the present technology described herein, or mixtures thereof, effective

to reduce the viscosity of the surfactant composition.

10091 In addition, another exampleaspeect of the present technology provides a method of

reducing the foam production of at least one composition comprising at least one surfactant in
water, the method comprising the step of including in the composifion an amount of one or
more compositions of the presently described technology effective fo reduce the foam

production of the composition.

[010] Furthermore, in another exampleaspeet, the present technology provides at least one

surfactant composition comprising one or more surfactants, water, and a sufficient amoumnt of
one or more compositions of the presently described technology herein, effective to reduce

the foam production of the surfactant composition.

[C11] Interestingly, the present technology also provides in a still further exampleaspeet, a

method of cleaning at least one substrate, compnsing the steps of providing at least one
composition comprising a first surfactant comprising one or more compounds according to
Formula 1, and a second surfactant comprising at least one aniomnic, cationic, noniomnic,
ampholytic, zwitterionic surfactant or combinations thereof; contacting a soiled subsirate

with the composition; and removing the compostiion and soil from the substrate.



3a
[0011a] In another example, the present technology provides a laundry detergent composition, comprising:

2% to 90% by weight of one or more compounds having the following general Formula 1:

CH;
22
Y—CcH i
0 (CHz)a 0
R—-—(s:!*M-Omﬁ——(CHz)a—?mA’—ﬂ——D—W
- X wd B

wherein n is an integer from 1-30 or 2 mixture thereof:

one of X and Y is SOs-Z, the other of X and Y is H, and X and Y are independently
assigned in each repeating unit;

1 2 . . .
A’ and A" are linear or branched, saturated or unsaturated, substituted or unsubstifuted

alkyl diradicals wherein the total number of carbons for each repeating unit is independent and in the range
of Cgto Co;

ais 0, 1, or 2, and is independently assigned in each repeating unit;

R is a linear or branched, saturated or unsaturated, substituted or unsubstituted alkyl

radical with from 1 to 24 carbon atoms;

W is a2 monovalent or divalent metal cation, ammonium or substituted ammonium cation,

H, or an alkyl or substituted alkyl group;

Z is H, or a monovalent or divalent metal cation, ammonium or substituted ammonium

cation;

0.1% to 30% by weight of at least one alky! ester sulfonate;

2% to 40% by weight of at least one nonionic surfactant;

(% to 32% by weight of at least one alcohol ether sulfate;

0% to 6% by weight of lauryl dimethlyamine oxide;
(% to 6% by weight of C12EO;,
0% to 10% by weight of cocomut fatty acid;

0% to 3% by weight of borax pentahvdrate;

0% to 6% by weight of propylene glyco.l;

0% to 10% by weight of sodium citrate;

0% to 6% by weight of triethanolamine;

(% to 6% by weight of monoethanolamine;

0% to 1% by weight of at least one fluorescent whitening agent;

0% to 1.5% by weight of at least one anti-redeposition agent;

0% 1o 2% by weight of at east one thickener;

(1% to 2% by weight of at least one thinner;

0% 10 2% by weight of at least one protease;

0% 10 2% by weight of at least one amvlase; and

0% to 2% by weight of at least one cellulase.

1012} As a still further exampleaspeet, the present technology provides a laundry detergent

composition, comprising from about 5% to about 90% by weight of at least one compound

according to general Formula 1:
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Y—CH

(CHy) 0
: H |
R——c——-o—ﬁ——(CHzr;w(I:wAmemomw

X

n
wherein n is an integer from about 1 to about 30, alternatively about 1 to about 10,
alternatively 1 fo 4, alternatively 1, 2, or 3, alternatively 1 or 2, alternatively 1; or mixtures
thereof; one of X and Y is SO5-Z, the other of X and Y 13 H, and X and Y are independently
assigned in each repeating unit; A" and A? are linear or branched, saturated or unsaturated,
substituted or un-substituted, alkyl diradicals wherein the fotal number of carbons for each
repeating unit is ndependent and in the range of Cg to Cy; a is 0, 1, or 2, and is
independently assigned in each repeating unit; R is linear or branched, saturated or
unsaturated, subsfituted or un-gsubstituted hydrocarbon wherein the total number of carbon
atoms is from 1 to about 24; W is a monovalent or divalent metal cation, ammonium cation,
substituted ammonium cation, H, or an alkyl or substituted alkyl group; Z is H, or a
monovalent or divalent metai cation, ammonium or subsiituted ammonium cation; and from
4% to about 50% by weight of at least one alkyl ester sulfonate (for example, a Cig alpha
methyl ester sulfonate, a Cy; alpha methyl ester sutfonate, or a blend of C;,-Cy5 alpha methyl
ester sulfonates); from 0% to about 25% by weight of cocamide diethanolamine, and wherein

the composition has a pH value in the range of about 7 to about 10.

[013] Additionally, another examplesspeet of the present technology provides a laundry

detergent composition, comprising from about 2% to about 90% by weight of one or more
compounds according to general Formula 1 (described above); from 2% to 40% by weight of
at least one nonionic surfactant; from 0% to 32% by weight of at least one alcohol ether
sulfate; from 0.1% to 30% by weight of at least one alkyl ester sulfonate (for example, a C16
alpha methyl ester sulfonate, a C12 alpha methyl ester sulfonate, or a blend of C12-C18 alpha
methyl ester sulfonates); from 0% to 6% by weight of lauryl dimethylarmine oxide; from 0%
to 6% by weight of C3EO;, from 0% to 10% by weight of coconut fatty acid; from 0% fo 3%
by weight of borax pentahydrate; from 0% to 6% by weight of propvlene giycol; from 0% to
10% by weight of sodium citrate; from 0% to 6% by weight of triethanolamine; from 0% fo
6% by weight of monoethanolamine; from 0% o 1% by weight of at least one fluorescent

whitening agent; from 0% to 1.5% by weight of at Jeast one anti-redeposition ageut; rom 0%



to 2% by weight of at least one thickener; from 0% to 2% by weight of at least one thinner;
from 0% to 2% by weight of at least one protease; from 0% to 2% by weight of at least one

amylase; and from 0% to 2% by weight of at least one celluiase.

[013a] In another aspect, the present technology provides a green iaundry detergent composition,

comprising: 2% to 90% by weight of one or more compounds having the following general Formula 1

.
A?;
- -
Y—T‘H
CHJ {CHa),
H
R—-—C—-—-Omﬁ—(CHZ);——(!:——NMC——O———W
X n

wherein n is an integer from 1-30 or a mixture thereof]

one of X and Y is 8057, the other of X and Y is H, and X and Y are independently

assigned in each repeating unit;
Al and A? are linear or branched, saturated or unsaturated, substituted or unsubstituted

alkyl diradicals wherein the total number of carbons for each repeating unit is independent and in the range

of Cgto Cqa;

ais 0, 1, or 2, and is independently assigned in each repeating unit;
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R is a linear or branched, saturated or unsaturated, substituted or unsubstituted alkyt

radical with from 1 to 24 carbon atoms;
| W is a monovalent or divalent metal cation, ammonium or substituted ammonium cation,

H, or an alkvi or substituted atkyl group;

7 is H, or a monovalent or divalent metal cation, ammonium or substituted ammonium
cation;

0.1% to 30% by weight of at least one alky! ester sulfonate;

0% to 30% by weight of sodium fauryl sulfate,

0% to 30% by weight of sodium stearoyl lactylate;

0% to 30% by weight of sodium lauroyl lactate;

0% to 60% by weight of alkyl polyglucoside;

0% to 60% by weight of polyglycerol monoalkylate;

0% to 30% by weight of lauryl lactyl lactate;

0% to 30% by weight of saponin;

(% to 30% by weight of rhamnolipid;

0% to 30% by weight of sphingolipid;

0% to 30% by weight of glycolipid;

0% to 30% by weight of at least one abietic acid derivative; and
(% to 30% by weight of at least one polypeptide.
[013b] In another aspect, the present technology provides a green laundry detergent composition,
comprising: 2% to 99.9% by weight of one or more compounds having the followiﬁg general Formula 1:

Formula ]

T
A2

'Y —CH
o | (cHy

0
| Hoo,
R—C—10—G—(CH;—(—A'—CTO—W

X

wherein n is an inte;er from 1-30 or mixture thereof,

one of X and Y is SO;-Z, the other of X and Y is H, and X and Y are independently
assigned in each repeating unit;

A! and A? are linear or branched, saturated or unsaturated, substituted or unsubstituted
alkyl diradicals wherein the total number of carbons for each repeating unit is independent and in the range
of Cg to Cyp;

ais 0, 1, or 2, and is independently assigned in each repeating unit;

R is a linear or branched, saturated or unsaturated, substituted or unsubstituted alkyl
radical with from 1 to 24 carbon atoms;

W is a monovalent or divalent metal cation, ammonium or substituted amsnonium cation,

H, or an alkyl or substituted alkyl group;
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Z is H, or a monovalent or divalent metal cation, ammonium or substituted ammonium

cation;

0.1% to 30% by weight of at least one alkyl ester sulfonate;

{0.5% to 3% by weight of magnesium sulfate;

0% to 30% by weight of sodium lauryl sulfate,

0% to 30% by weight of sodium stearoyl lactylate;

0% to 30% by weight of sodium lauroyl lactate;

0% to 60% by weight of alkyl polyglucoside;

0% to 60% by weight of polyglycerol monoalkylate;

0% to 30% by weight of lauryl lactyl lactate;

0% to 30% by weight of saponin;

0% to 30% by weight of rhamnolipid;

0% to 30% by weighi of sphingolipid;

0% to 30% by weight of glycolipid;

0% to 30% by weight of at least one abietic acid derivative; and

0% to 30% by weight of at least one polypeptide.

(014] Another exampleaspeet of the present technology provides a green laundry detergent

composition, comprising from about 2% to about 90% by weight of one or more compounds
according to general Formula 1; and from 0.1% to about 30% by weight of at least one alkyl
ester sulfonate (for example, a Cis methy! ester sulfonate or a blend of Ci5-Cie alpha methyl
ester sulfonates); from 0% to about 30% by weight of at Jeast one C;, methyl ester sulfonate;
from 0% to about 30% by weight of sodivm lauryl sulfate, from 0% to about 30% by weight
of Sodium stearoyl lactylate; from 0% to about 30% by weight of sodjum laurcyl lactate;
from 0% to about 60% by weight of alkyl polyglucoside; from 0% to about 60% by weight of
polygiyce,{ol monoalkylate; from 0% to about 30% by weight of lauryl lactyl lactate; from
0% to about 30% by weight of saponin; from 0% to about 30% by weight of rhamnolipid;
from 0% to about 30% by weight of sphingolipid; from 0% to about 30% by weight of
glycolipid; from 0% to about 30% by weight of at least one abietic acid derjvative; and from

0% to about 3G% by weight of at least one polypeptide.
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[014a] In yet another aspect, the present technology provides a light duty liquid detergent composition,
comprising: 0.1% to 90% active weight of the total composition of at least one sulfo-estolide surfactant

having the following general Formula 1:

Y—CH
0 | (CHy,

0
|

H
R—c—-omﬁm(Csz;—cl:——ALc———o——w

X

wherein n is an integer from 1-30 or a mixture thereof;

one of X and Y is SO5-Z, the other of X and Y is H (Le., 2 hydrogen atom), and X and Y
are independently assigned in each repeating unit;

Al and A? are linear or branched, saturated or unsaturated, substituted or un-substituted,
alkyl diradicals wherein the total number of carbons for each repeating unit is independent and in the range
of Cq to Cony-

ais 0, 1, or 2, and is independently assigned in each repeating unit;

R is linear or branched, saturated or unsaturaied, substituted or un-substituted
hydrocarbon wherein the total number of carbon atoms is from 1 to 24;

W is H or a monovalent or divalent metal cation, ammonium cation, substituted
ammonium cation, or an alky! or substituted alkyl group; and

Z is H or a monovalent or divalent metal cafion, ammonium or subsfituted ammonium

cation,

0.1% to 70% of at least one alkyl ester sulfonate; and

1% to 99.8% of at least one carrier.
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[015] As yet another exampleaspest of the present technology, light duty liquid (1.DL)

detergent compositions are provided that contain sulfo-estolides and alkyl ester sulfonates as
surfactants. The sulfo-estolide surfactants include sulfo-estolide derivatives and salts of
sulfo-estolides. Applications and/or processes of utilizing the presently described sulfo-
estolide surfactants, in particular as a component within light duty liquid detergent

compositions and/or formulations, are also disclosed.

[0015a] In yet another aspect, the present technology provides a laundry detergent composition,

comprising: 5% to 39% by weight of a least one compound having the following general Formula 1:

0 CH o
| T |

H
R—c—-o—ﬁ—(cm}a—wci:——m——cmo----w

X
wherein n is an injeger from 1-30 or a mixture thereof

one of X and Y is 8O;-Z, the other of X and Y is H, and X and Y are independently

assigned in each repeating unit;

A' and A? are linear or branched, saturated or unsaturated, substituted or un-substituted,

alky! diradicals wherein the total number of carbons for each repeating unit is independent and in the range

ais 0, 1, or 2, and is independently assigned in each repeating unit;

R is linear or branched, saturated or unsaturated, substituted or un-substituted

hydrocarbon wherein the total number of carbon atoms is from 1 to 24,

W is a monovalent or divalent metal cation, ammonium cation, substituted ammonium

cation, H, or an atky! or substituted alkyl group;

Z is H, or a monovalent or divalent metal cation, ammonium or substituted ammonium

cation;

1% to 50% by weight of at least one alky! ester sulfonate;

0.5% to 3% by weight of magnesium sulfate;

0% to 25% by weight of cocamide diethanolamine; and

wherein the composition has a pH value in the range of 7 to 10.

[016] In another examplieaspect, the present technology provides a liquid laundry detergent

composition, comprising about 1% to about 99% by weight of at least one compound
according to general Formula 1; about 0.1% to about 50% by weight of at least one alkyi
ester sulfonate; about 0.5% to about 3% by weight of magnesium sulfate; 0% to zbout 40%
by weight of at least one additional surfactant; and about 1% o about 99% by weight of
water. Other components disclosed for inclusion in lignid laundry detergent compositions

can also be included.
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(016a] In yet another aspect, the present technology provides a laundry detergent composition,

comprising: 2% to 90% by weight of one or more compounds having the following general Formula 1:

CHy
a2
N i
o] (CHy), 0
-Rmg—-omg——(cmrg—?——m—g——obw
X o

wherein n is an integer from 1-30 or a mixture thereof;

one of X and Y is 8Os-Z, the other of X and Y is H, and X and Y are independently

assigned in each repeating unit;

A' and A? are linear or branched, saturated or unsaturated, substituted or unsubstituted
alkyl diradicals wherein the total number of carbons for each repeating unit is independent and in the range
of Cy to Cypa;

ais 0, 1, or 2, and is independently assigned in each repeating unit;

R is a linear or branched, saturated or unsaturated, substituted or unsubstituted alkyl
radical with from 1 to 24 carbon atoms;

W 1s a monovalent or divalent metal cation, ammonium or substituted ammonium cation,
H, oran alkyl or substituted alkyl group;

Z is H, or a monovalent or divalent metal cation, ammonium or substituted ammonivm
cation;

0.1% to 25% by weight of at least one alkyl ester sulfonate;

0.5% to 3% by weight of magnesium sulfate;

2% to 40% by weight of at least one nonionic surfactant:

0% to 32% by weight of at least one aicohol ether sulfate;

0% to 6% by weight of lauryl dimethlyamine oxide;

0% to 6% by weight of C1,EQ;.

0% to 10% by weight of coconut fatty acid;

0% to 3% by weight of borax pentahydrate;

0% to 6% by weight of propylene glycol;

0% to 10% by weight of sodium citrate;

0% to 6% by weight of triethanolamine;

0% to 6% by weight of monoethanolamine;

0% to 1% by weight of at least one fluorescent whitening agent;
0% to 1.5% by weight of at least one anti-redeposition agent;
0% to 2% by weight of at least one thickener;

0% to 2% by weight of at least one thinner;
0% to 2% by weight of at least one protease;
0% to 2% by weight of at least one amylase; and

0% to 2% by weight of at least one cellulase.
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[017] As a further exampleaspeet of the present technology, formulations of Hiquid personal

care compositions are provided, such as, but not limited fo, liquid hand soaps, body wash,

shampoos, 2-in-1 shampoos, antidandruff shampoos, facial cleaners and others. The present



£

personal care formulations comprise one or more compounds according to general Formula 1
and one or more alkyl ester sulfonates, among other components. Such formulations may
include about 0.1% to about 85% by weight of at least one alkyl ester sulfonate; and about

1% to about 99% by weight of at least one carrier,

[017a] In vet another aspect, the present technology provides a liquid personal care composition,

comprising: 0.1% 10 99% by weight of at least one surfactant having the following general Formula 1:

CH3
L

'y—cH

0 (CHa), 0

R—-—gm—-o~mﬁ-(CH2y;—§|—uA1~—g-——omw

L X n

wherein n is an integer from 1-30 or a mixture thereof;
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one of X and Y is SOs-Z, the other of X and Y is H, and X and Y are independently

assigned in each repeating unit;

Al and A* are linear or branched, saturated or unsaturated, substituted or un-substituted,
alkyl diradicals wherein the total number of carbons for each repeating unit is independent and in the range
of Cg to Cos,

ais 0, 1, or 2, and is independently assigned in each repeating unit;

R is linear or branched, saturated or unsaturated, substituted or unsubstituted, wherein the
total pumber of carbon atoms 1s from 1 to 24,

W is H or a monovalent or divalent metal cation, ammonium cation or substituted
ammonium cation, or an alkyl or substituted alkyl group;

7 is H or a monovalent or divalent metal cation, ammonium or substituted ammonium
cation; and

0.1% to 85% by weignt of at ieast‘one alkyl ester sulfonate; and

1% to0 99.9% by weight of at least one carrier.

[0017b] In vet another aspect, the present technology provides a low-foaming Liquid machine dishwashing
detergent composition comprising: 0.1% to 20% by active weight of one or more surfactants of the general

Formula 1:

o) (CHy), cl?

H
R—-c—--o—-g~———(c:H2)—a~—cl:—A1wcmo—w
X

L ek

wherein n is an integer from 1-30 or a mixture thereof;

. one of X and Y is $05-Z, the other of X and Y s H, and X and Y arc independently

n

assigned in each repeating unit;

A! and A? are linear or branched, saturated or unsaturated, substituted or un-substituted,
alkyl diradicals wherein the total number of carbons for each repeating unit is independent and in the range
of Cg to Can,

ais 0, 1, or 2, and is independently assigned in each repeating unit;

R is linear or branched, saturated or unsaturated, substituted or un-substituted, wherein
the total number of carbon atoms is from 1 o 24;

W is H or a monovalent or divalent metal cation, ammonium cation or substitufed
ammeonium cation, or an alkyl or substituted alkyl group,;

7 is H or a monovalent or divalent metal cation, ammonium or substituted ammonium
cation;

0.1% to 20% by active weight of at least one alkyl ester sulfonate;

0.01% to 10% by active weight of at least one enzyme;
1% to 99.9% by weight of at least one carrier; and

wherein the Jow-foaming liquid machine dishwashing detergent composition has a pH from 9 to 14.
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[018] As another exampieaspeet of the present technology, a low-foaming liquid machine

dishwashing detergent composition is provided, which comprises about 0.1% to about 20%
by active weight of one or more surfactants of general Formula 1; about 0.1% to about 20%
by weight of at least one alkyl ester sulfonate; about 0.01% to about 10% by active weight of
at least one enzyme. The balance of the composition may be a camer and/or other
components. The low-foaming liquid machine dishwashing detergent composition has a pH

from about 9 to about 14.

[0018a] In vet another aspect, the present technology provides a hard surface cleaning composition,

comprising: 1% to 99% by weight of at least one surfactant having the following general Formula 1
T

AZ

Y—CH
(CH), 0

H |
R—c~—-o—ﬁw—(Csz;wc—A‘—cwo———w

X

wherein n is an integer from 1-30 or a mixture thereof;

one of X and Y is SO3-Z, the other of X and Y is H, and X and Y are independently

assigned in each repeating unit;

A" and A? are linear or branched, saturated or unsaturated, substituted or un-substituted,

alkvi diradicals wherein the total number of carbons for each repeating unit is independent and in the range

of Cy 10 Cy;

ais 0, 1, or 2, and is independently assigned in each repeating unit;

R is linear or branched, saturated or unsaturaied, substituted or un-substituted

hydrocarbon wherein the total number of carbon atoms is from [ to 24;

W is H or a monovalent or divalent metal cation, ammonium cation, substituted

ammonium cation, or an alkyl or substituted alkyl group; and

7 is H or a monovalent or divalent metal cation, ammonium or substituted ammonium

cafion;

0.1% to 85% of at least one alkyl ester sulfonate; and

1% to 99% of at least one carrier.
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[019] As yet another examplesspest of the present technology, formulations of hard surface
cleaning compositions and other general purpose cleaning compositions are provided. Such
formulations comprises about 1% to about 99% by weight of at least one surfactant according
to general Formula 1; about 0.1% to about 85% of at least one alkyl ester sulphonate; and

about 1% to sbout 99% of at least one carrier.

f0019a] In vet another aspect, the present technology provides a laundry detergent composition,

comprising: a mixture of sodium and potassium salts of sulfo-estolides having the following general

Formula I;
.
AZ
| -
Y—CH
CH 0

(i H I
R—C— o—-a———(c;-izy;-—tl:—AL—c—-omw

X

wherein 1 is an integer from 1-30 or a mixture thereof]

one of X and Y is SO5-Z, the other of X and Y is H, and X and Y are independently

assigned in each repeating unit;

Al and A? are linear or branched, saturated or unsaturated, substituted or unsubstituted

alkyl diradicals wherein the total number of carbons for each repeating unit is independent and in the range

of Cg to Cya;

ais 0, 1, or 2, and is independently assigned in each repeating unit;

R is a linear or branched, saturated or unsaturated, substituted or unsubstituted alkyl

radical with from 1 to 24 carbon atoms;

W is a sodium or potassium cation, H, or an alkyl or substituted alkyl group;

Z is a sodium or potassium cation;

at least one alkyl ester sulfonate;

at least one carrier.

10290] As another exampleaspest of the present technology, formulations are provided which

comprise one or more compounds according to general Formula 1 and one or more alkyl ester
sulfonates (among other components) where W in geperal Formula 1 is a sodium or
potassium cation, H, or an alkyl or substituted alkyl group, and Z in general Formula 1 is 2
sodium or potassium cation. Such formulations include heavy duty liquid laundry detergent

compositions, light duty liquid laundry detergent compositions, and others.

DETAJILED DESCRIPTION OF THE INVENTION

[621] The present technology, in general, relates to sulfo-estolides.  More
particularly, the present technology relates to sulfo-estolides derivatives and salts of sulfo-
estolides, their methods of manufacture and the various applications and/or processes of
utilizing them. The compositions described here include, but are not limited to, sulfo-

estolides having the structure of general Formula 1:



