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[0004] Accordingly, there is a need in the art for improving the stability of oligomeric-type
amines and quats while retaining their softening efficacy and ability to provide clear or

transparent or translucent compositions.

SUMMARY OF THE INVENTION
[0005] In one aspect of the invention, provided is an oligomeric amidoamine comprising a
reaction product of (A), (B), and (C) wherein:

(A)  represents an alkylene polyamine having the formula:

R‘I—T——RZ
RS
wherein Rl, R R3 are independently H or -RS—N—(RA‘)Z, wherein not all of R}, R?, and

R are H;

R*is H or -R>-N-(R®),;

R® is independently H or R%; and R® is (i) a C;-Cos alkylene or alkenyl group
optionally substituted or branched; or (ii) an aryl group;

(B)  represents a dicarboxylic acid or a reactive derivative of such acid having the formula:
HOOC-R’-COOH



reacti on product of (A), (B), and (C) wherein: (A
represents an al kyl ene pol yam ne havi ng the fornul a:
WRWNBR1R3 wherein Rl, R2, R3 are independentPGI/HS06/025735
-R5 N-(R4)2, wherein not all of RlL, R2, and R3 are H
s Hor -R5-N-(R8)2; R8 is |ndependently H or R5;
Wé‘ﬁFPnRgSilssde(fﬁn? 8 &pve) ady kyl ene or al kenyl group
C tdegRal |y substituted or branched; or (ii) an aryl
© %ﬂéﬁp, (B) represents a dlcarboxyllc acid or a
(0 eactifety edd hadng the fofmdaich aci d having the fornul a:
HOOC- R5- COOHwherein R 'kicgcgbhned as above; and (O
represents (i) a fatty Ci avi ng the formul a:

R6- CQpdrdh RE @ Nikar bSbrandHeB €RLC LRI anaRa ?ﬁmﬁ?@nd/or
e

al kyl or al kenyl group; and/or (ii) an alKy ster or

() ycenjalieg] e$telt¢relycaﬂcl§/0%@ﬁ datty acid BFTAI LED DESCRI PTI ON
OF THE | NVENTI ON [ 0006] As used throughout, ranges are
used as a shorthand for describing each and every

vaI ue t DETAELRD DESCRIFITION OF THE/INVENGTON hi n t he
[0006] As unsgd t}&ggghkznelt ?e?rlg%g grg%sgds ast a{] s?hotrt%;rrlrc]l Po%sdes(,)cfnb'i.n%eeai:l? gmf every
value that is within the range. Any value within the range can be selected as the terminus of
the range.
[0007] In one embodiment, the invention relates to oligomeric amidoamines, amidoamine
salts, and oligomeric amidoquaternary ammonium compounds (amidoquats). More
particularly, the invention relates to such oligomeric amidoamines, oligomeric amidoamine
salts, and amidoquats which are obtained by the amidation reaction of an alkylene polyamine
with a fatty acid in the presence of a dicarboxylic acid or diester. The oligomeric
amidoamine may then be esterified with fatty alcohol or quaternized to form the amidoamine
salt or the amidoquat, respectively.
[0008] In one embodiment, oligomeric refers to structures having 2 to 10 repeating units. In
another embodiment, oligomeric refers to structures having 2 to 5, 2 to 4, or 2 to 3 repeating
units.
[0009] The softening compositions of the invention comprising an oligomeric amidoamine
compound are generally aqueous compositions which may be milky, opaque, clear,
transparent or translucent. The compositions may also be liquid or solid.
[0010] In one embodiment, the invention provides hair treatment compositions comprising an
oligomeric amidoamine compound, an oligomeric amdioamine salt, and/or an amidoquat
compound that may be used in a conventional manner to condition hair.
[0011] In one embodiment, the invention provides fabric softening compositions comprising
an oligomeric amidoamine compound, an oligomeric amdioamine salt, and/or an amidoquat
compound that may be used in a conventional manner in the rinse cycle of a washing
machine in the form of an aqueous dispersion, but also in the form of a liquid, powder, or
solid product that can be used during the washing or drying steps of the fabric treatment

process.
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[0018] The molar ratio of fatty acid (C) to polyamine (A) is about 0.2 to about 2.0,
preferably about 0.5 to about 1.5.

[0019] A fatty alcohol or polyalkoxylated fatty alcohol of the general formula
RG—O-(CR7HCHZO)H-H where n=0 to 10 and R® is as defined above, and R” is H or RS,

[0020] The oligomeric amidoamine may be used as an amine salt by neutralizing the amine
with mineral or organic acids such as hydrochloric, sulfuric, phosphoric, citric or lactic acids.
Alternatively, it may be used as a quaternary ammonium compound when quaternized with
conventional alkylation agents such as methyl chloride or dimethyl sulfate. The oligomeric
amidoamine or derivative may be obtained by controlled alkoxylation of the oligomeric
amidoamine.

[0021] Clear or translucent compositions may be obtained by selecting a molar ratio as herein
described and/or using unsaturated fatty acids or alcohols.

[0022] The oligomeric amidoamine is used as the main active ingredient in fabric softening
compositions or hair conditioners that may also contain nonionic fabric conditioning
surfactants, cationic softeners, co-softening ingredients such as silicones, anionic surfactants,

and amphoteric surfactants; stabilizers such as non-ionic surfactants (ethoxylated fatty

alcohols, amines or acids); inorganic salts or thickening agents to stabilize the fabric



solid product that can be used during the washing or
drying steps of the fabric treatnent process.[0012] In
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represented by the formula:

— - +

R; - Q- (CHy)q (CHp), - R,
N/

N\ L x*

H- (CHy), (CHy); -R,

wherein Q represents a carboxyl group having the structure ~OCO- and/or -COO-; R;
represents an aliphatic hydrocarbon group having 8 to 22 carbon atoms; R; represents -Q-R
and/or -OH; q, 1, s and t, each independently represent a number of 1 to 3; and X is an anion
of valence a; and wherein the fatty ester quaternary ammonium compound is comprised of a
distribution of monoester, diester and triester compounds, the monoester compound being
formed when each R, is —OH; the diester compound being formed when one R, is -OH and
the other R is -Q-Ry; and the triester compound being formed when each R is -Q-Ry; and
wherein the normalized percentage of monoester compound in the fatty ester quaternary

ammonium compound is about 31% to about 37%; the normalized percentage of diester
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[0029] The oligomeric amidoamines may be quaternized by mixing with 8% by weight
isopropyl alcohol and a stoichiometric amount of dimethyl sulfate or methyl chloride to
quaternize the amine sites.

[0030] An oligomeric amidoamine of Example 1 can have the following structure:
R

R
N_—(CHz)z —(CHz)o"N R
\// T/
R C—(CHy,C—N R

(CHp)o"N——(CHp) / i R
22 2 \// ” /

C——(CHp)4sC—N

H
N (CHp N (CHp)

wherein R is H, a 1-22 carbon atom alkyl group, a 1-22 carbon atom alkenyl group, and/or



5,939, 377; US 6, 020, 304; US 4,830,771; and US
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C—(CHy)y C\N \(CH ) _N/
2

N\

R

wherein R is H, a 1-22 carbon atom alkyl group, a 1-22 carbon atom alkenyl group,

R
~
ﬁ ICI) (CH2)2™N{_
R
_~(CH)N
—"C——(CH2)4'C"—N\ \(CHZ) _N/R
R N0
R , and/or
R
” (CH2)2'N<
R
| o i
——C——(CHy),C—N N 0
\R (CHo)o N\

G——(CH,),-C—OR?"°

I

wherein R'® is a 1-22 carbon atom alkyl group and/or a 1-22 carbon atom alkenyl group.

b4

[0033] Aqueous fabric softeners can be prepared using the quaternized amidoamine of
Example 2 with the dimethyl sulfate (Examples 5 and 6) and the quaternized amidoamine of
Example 4 with the dimethyl sulfate (Examples 7 and 8). Amounts are weight percent based
on the total weight of the composition. The compositions can be prepared by mixing of the

ingredients.

Material Ex.5|Ex.6 | Ex.7 | Bx. 8
Quaternized amidoamine fromEx. 2 | 5 5 —— —
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wherein R10 is a 1-22 carbon atom al kyl group and/or a
1-22 carbon atom al kenyl group. [0033] Aqueous fabric

wa@ofreomrs can be prepared using the quaterni zBdI/US2006/025735

am doam ne of Exanple 2 with the dinmethyl sulfate

Whatis(é'fxa l.es 5 and 6) and the quaternized am doam ne of

1.

54 with the dinethyl sulfate (Exanples 7 and
8). Anpbunts are wei ght percent based, on t al
B PHEIMEIC ARLORPHSSOMPIISIHE aFRCton MESWCE ?’%@ @nar@e@)
@ﬁ&gﬂed by m xing of the ingredients.[0034] O her
am doam nes can be prepared fromthe fornulations in
tMe tmbieservehoaikylene polysmmedaningdhe fomoulat s) : What i s
claimed is: 1. An oligongeric am dganm ne conprising a
reaction product of (A),R(BYNan& (C) wherein: (A
represents an al kyl ene pol ya4n' ne having the fornmula: R
1 NR2 R3 wherein Rl, R2, R3Rare independently H or

-R5-N-{R4) 2,1 £in.Nn ] Rl,,5 n . X 1

e 1 St R R g BRbeen P R B gt or '

and RR?iagd R hredIC1- C 3 al kyl ene or al kenyl group
sulstituted or branched; or (ii) an aryl

ti [
gfobgggiég"fr‘@pr%ﬁgﬂﬁs a dicarboxylic acid or a
r eacf f&gf? %rﬁ'eﬂ@én'tl\{lq{ 81f RS Yal R Gi) ebé}’—trz]ggalkﬂgng & dikl%n?:i group

optionally substituted or branched; or (ii) an aryl group;

(B) represents a dicarboxylic acid or a reactive derivative of such acid having the

formula:
HOOC-R>-COOH
wherein Rs is defined as above; and
(C)  represents
@) a fatty acid having the formula:
R°-COOH
wherein R® is a linear or branched Cg-Cy3 alkyl or alkenyl group;
and/or

(i1) an alkyl ester or glyceride of the fatty acid (i).

An oligomeric amidoamine salt formed by neutralizing the oligomeric amidoamine of

claim 1 with a mineral acid and/or an organic acid.

An oligomeric amidoquaternary ammonium compound formed by quaternizing the

oligomeric amidoamine of claim 1 with an alkylating agent.

The oligomeric amidoamine of claim 1, wherein the molar ratio of dicarboxylic acid

(B) to polyamine (A) is about 0.5 to about 0.8.

The oligomeric amidoamine claim 1, wherein the molar ratio of the fatty acid (C) to

the polyamine (A) is about 0.5 to about 1.5.



10.

wherein R5 is defined as above; and (C) represents (i)
a fatty acid having the fornmula: R6-COOH wherein R6 is

w@2do7/0exa13 or branched C6-C23 al kyl or al kenyl PEDUR2006/025735

and/or (ii) an alkyl ester or glyceride of the fatty
acid (i). 2. An oligoneric am doam ne salt formed by
neutralizing the oligoneric am doamne of claiml1l with
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am doam ne salt of the oligoneric andi oam ne, and/or
an ol i gonmeric am doquat of the oligomeric am doam ne.
Bhe frhdc seftaning enpppasitiongt eloimp dSrthessosiprising agegord goftraing

go%ipouha 'c&%p%tng a’cationic softener and/or a nonionic softener.

The fabric softening composition of claim 9, wherein the second softening compound

comprises a compound represented by the formula:

— - +

Ry - Q- (CHy), (CHp), - Ry
N/

N\ .%_ X

H- (CHy), (CH,), - R,

wherein Q represents a carboxyl group having the structure -OCO- and/or -COO-; R;
represents an aliphatic hydrocarbon group having 8 to 22 carbon atoms; R; represents
-Q-R; and/or —-OH; q, 1, s and t, each independently represent a number of 1 to 3; and
X™is an anion of valence a; and wherein the fatty ester quaternary ammonium
compound is comprised of a distribution of monoester, diester and triester
compounds, the monoester compound being formed when each R, is ~OH; the diester
compound being formed when one R; is OH and the other R; is -Q-R1; and the
triester compound being formed when each R; is -Q-R1; and wherein the normalized
percentage of monoester compound in the fatty ester quaternary ammonium
compound is about 31% to about 37%; the normalized percentage of diester
compound is about 53% to about 59% and the normalized percentage of triester

compound is about 8% to about 12%; all percentages being by weight.



9. The fabric softening conposition of claim?7 further
conprising a second softening conpound conprising a
W@ a0070009¢3 sof t ener and/ or a noni oni ¢ sof t ener . PADUSZ0h€025735
fabric softening conposition of claim9, wherein the
second softeni ng conpound conprises a conpound
represented by the fornula: + RL - Q- (CH),, (CH2)q¢
11. A hB2 cbhditiofing cbm s1t1&r%ﬂ pristdat dREEcWhe Eibint @f the oligomeric

represents a car group having the structure -0OCO
apidpanine 0bclaimp ap eﬁg@mﬁna@ndw&mﬁ pribed theleligemete bon

SRR e R RS

represent a nunber of 1 to 3; and X a is an ani on of
val ence a; and wherein the fatty ester quatern
b pdigpning

12. Thehsin qameit LORHELANIPROSIOB Rb FlrigRd | rther gppHIRE ic8
Htoé%ﬁﬁpﬁ{m @zﬁfoﬂ[ G‘Snfoh#cor b 8n&1%ﬁal,mds, t he

noester npoun e| ng when each R2 is -OH;
the diester conpound bei ng forned when one R2 is -CH

13, ﬁqu t he ot her, ngggﬁ%l,.‘ghe?élh eztl” gter (Eg ound

or mal [ zed percent age of nonoester conpound in the

f tty estgr quaterdary a ni um conpound i s about 31%
abdti Y798 (FHaNn rral i zgd peRcentage of diester

orrpound i s about [C,QI out/ 59% and t he norRmaI i zed

percentage of triester N / o 0 R
(CHy)o"N——(CHy),"N
2)z N/ |/
C——(CHy),C—N

R

/

R

H
N (CHIN (CHz)>

wherein R is H, a 1-22 carbon atom alkyl group, a 1-22 carbon atom alkenyl group,

and/or

Y/

——C——(CHy),,C—N R
H
(CHz)o"N™—(CHy)>"N

N

R.

14.  The oligomeric amidoamine of claim 1, wherein the amidoamine comprises

R R
v
—N/ 0 0 /(CHz)z'N\
(CH2 "\ ” H (CHgarN R
_ R AN G——(CHy) o R
N (CHz)z'N_'(CHz)z'N\ //O R 4 \R (CH2)2'N\
R C——(CHsC—N (CHZ)Z'N\R R R R

~
/(CHg)g'N\
ﬁ _ACHz N R
~ \(CHg) -N/
R RN

R

wherein R is H, a 1-22 carbon atom alkyl group, a 1-22 carbon atom alkenyl group,

/S
(CH2>2-N—(CH2>2-N\ //0

C——(CHp) s C——N
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15.

16.

17.

18.

conmpound i s about 8% to about 12% all percentages
bei ng by weight.11. A hair conditioning conposition

weaeempid®ihg an ef fective anount of the ol i gomePCT/US2006/025735

am doam ne of claim 1, an oligomeric am doam ne salt
of the oligoneric am doam ne, and/or an ol i gomeric
am doquat of the oligoneric am doaprfie. 12. The hair
condphti oni ng gonposition of pﬂ?)le\]\f urt her
conp| i sing a ond| ti O@IH?)% gent conprlﬁsn ng a cationic

nlodé nex, Rol i gomeri ¢

cI a N wher e|(GH§)bre~l am doani ne
corrprlses wherein Rffs H a 1-22 carbon at om al kyl
group, a 1-22 carbon atom al kenyl gr&Jpandé?fd/or 14.
The ol igoneric am doam ne of cI aim 1l gwherein the
am doam ne conpri ses wherei n 2) a 1-22 carbon
atonal kyl grQup, a 1 22 ca on 5t6mal kenyl
gr oup, wher ei nﬁ (CHi,8- 22 car bonfat om al kyl group
and/ r_a.(éHzgzcca.Lno/ atom a enyl Up. 15. & nethod
of softening fabri c\$|§orrpr| si(k2 a“%je)p of contjacti ng
the fabrics to be softened with an |C%|§) R1@f
the fabric softening conposition of ai 72416,
met hod of conditioning hair conprisi a step of
contacti ng the hair to be condltl one®@ wi th an
ct t i_n [
\%Lér k ?? a%l&}n %S r%ﬂ? a%d}(gog n‘pg %5 S %%% f}té)r% alkenyl
gﬂ@ﬁp,rl SI ng an effective armunt of an oli gorrerl c
am doam ne, an oligoneric am doam ne salt, and/or an
ol i goneric amidoquat. 18. A hair treatnment conposition
f | f

AR AEs cUip AR e ol SOn G ORE Elics o pe
gifiegedredthanaffiedidgueanount of the fabric softening compos1t1on of Claim 7.

A method of conditioning hair comprising a step of contacting the hair to be
conditioned with an effective amount of the hair conditioning composition of claim

11.

A fabric softening composition comprising an effective amount of an oligomeric

amidoamine, an oligomeric amidoamine salt, and/or an oligomeric amidoquat.

A hair treatment composition comprising an effective amount of an oligomeric

amidoamine, an oligomeric amidoamine salt, and/or an oligomeric amidoquat.
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