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Novel Am nopol ysiToxanes W th H ndered

4- Ami no- 3, 3-di met hyl.butyl G oups This application EF&h4 -9
priority fromU S. Provisional Application Serial No. 60/015, 991905 IC?
April 15, 1996. Background It is known to treatideibers and

fabrics, both natural and synthetic, with organopolysiloxanes to inpart
tactile properties sNokebAmiihopolysilokgnes with Hiedarednd "hand". Anong

or ganopol ysi | oxanes, am nofunctional organopol ysil oxanes have been
4-Amino-3,3-dimethylbutyl Groups

This application claims priority from U.S. Provisional Application Serial
No. 60/015,991, filed April 15, 1996,

5 Backaround

It is known to treat fibers and fabrics, both natural and synthetic, with
organopolysiloxanes to impart tactile properties such as flexibility, smoothness and
“hand”. Among organopolysiloxanes, aminofunctional organopolysiloxanes have been
recognized to provide the most desirable hand. Severaf examples of such

{0 aminoorganopolysiloxane can be found in the prép_r art.

U.S. Patent No. 4,247,592 to Kalinowski teaches treating synthetic
textiles with triorganosiloxy endblocked poiydiorganosiloxanes having diamino groups
attached through a lower alkylene to a mono or difunctional siloxy units. U.S. Patent
No. 4,661,577 to Lane discloses aminqpqusifpxa_{ng_s with trialkylsiloxy terminal groups

IS  having at least one amino, diamino or substituted gmino grogp.tinked to at least one
trifunctional siloxy unit through an alkylene bridge, which may also contain
heteroatoms. U.S. Patent No. 5,073,275 to Ona discloses a composition and method

for treating organic fibers with a different type of aminoorganosiloxane, one modified

with the SiC bonded N-cyclohexylaminoalkyl! radicals.
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recognlzed to provide the nost desirable hand. Several exanpl es of such

;am noor ganopol ysi | oxane can be found in the prior art. uU. S
Pat ent No. 4,247,592 to Kalinowski teaches treating synthetic textiles
with'triorganosil oxy endbl ocked pol ydi or ganosi | oxanes havi ng di am no groups
attached through a | ower alkylene to a mono or difunctional siloxy units,

U. SSupamaiy of the Inwerlion 577 to Lane di scl oses ami nopol ysi | oxanes with

trial kylsiloxy termnal groups having at |east one am no, diamno or

subst i t utke prdseat wention prdvides Bows! almsﬁéltun@ﬂ@waltﬁdljsﬂaﬁémémpérﬁ%ulaf?wy uni t
t hrough an al kyl ene bridge, which may al so contain heteroatons. U

Pat Gidkfiiin te Bédimdi dfekiis. d‘l’ﬁ@éé’ﬁ@\?el]?p S?éhéé)Eor‘?cHﬁ: RRbERG, for Cr eat ng

organic fibers wth a Ifferent type o noor anosi | oxane, oOne nodified

Wt L Bine? £ 3 ARER iV groB S Sh AL IR dbbive ﬁgi'd%%wﬁ\ hydroxy, alkoxy or

5 4-amino- 3,3-dimethylbutyl terminal functionality or non-reactive, terminated with
trialkylsiloxy groups. The polysiloxanes of the present invention contain hindered
nechexylamino groups, which are less prone to oxidalion and therefore cause less
discoloration of any treated textiles. The present invention also provides methods for

treating textiles with the aforesaid aminofunctional silicone compositions.

The present invention is directed . to polysiloxanes of general formula (1)
Q.RSiO- (SiR0)-(SiRR'0),-SiRQz (1)
wherein

R is selected from the group consisting of monovalent hydrocarbon groups

15 having 1 to 10 carbon atoms including alkyl, aryl and aralkyl groups. The R
groups may be the same or different from one another and are illustrated by
methyl, ethyl, butyl, hexyl, phenyl, benzyl and phenethyl. Of these, lower alkyl
groups (C+-C,) are preferred. Most preferably R is methyl.
R' is CHCHZC{CHa).CH-N(R?):, wheré each R%is thg. same or different and

20 each is hydrogen, an alkyl of C,-Cs, an alkyl amine of C,-Cs (i.e. a C4-Cs alky!
group substituted with -NH,) or an atkanoclamine of C,-C; (i.e. a C+-C; alkyl group

substituted with -OH and with -NH,). Specific R? groups include propylamine,
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- 2- ARG F’%zhe 'nvent 1 on The present invention provides novel

-am nof unct | onal pol ysil oxanes particularly wuseful in the treatnent of

textil es. These novel polysiloxanes contain hindered, 4-am no-
3, 3-di met hyl butyl groups and can be reactive fluids with hydroxy, alkoxy or
4-amino- 3;3-dinmethylbutyl terninal functionality or non-reactive,
t er ni nat ppEnclamine; methylsandryosy peafpeablythydrmgersi Thxamino grouphen B esent
i nvention contain hindered neohexylanm no groups, which are |less prone to
oxi dat i omagnise pretorbteterauatenizess

Qis R, R', hydroxyl, or an alkoxy of C,-Ca. Preferably, the alkoxy group is

methoxy or ethoxy. Most preferabi‘y'g is methyl.

5 “x" can be zero or an integer; “y" is an integer gre'ater than zero {with the
understanding that for an overall polysiloxane composition, X and y represent average
numbers), with x +y being less than 1,1b0. Preferably x raﬁges from 2010 1000 and y
ranges from 1 to 50; most preferably x ranges from 50 to 800 or 50 to 500 andy
ranges from 1 to 20.

0 Detajled Description of the Invention

Aminopolysiloxanes of the present invention are prepared, for example,
by processes analogous to those disél_qsed in U.S, Patent Nos. 3,033,815, 3,146,250
and 4,247,592 (which are incorporated by reference) by hydrolyzing the corresponding
dialkoxy 4-amino- 3,3-dimethylbutyl modified silane (which can be prepared according

S to U.S. Patent No. 5,354,880 to Pepe, which is inCopfporat_ed'!_aerein by reference} in
excess water or water-solvent such as tetrahydrofuran mixture, at 10 to 50° C,
preferably, room temperature, for 2 to 5 hours followed by vacuum strip and
equilibrating the resulting hydrolyzate with di(alkyl, 'ara'lkyl or aryl)cyclopolysiloxane
(source of R,SiO groups) and hexamethyldisiloxane, decamethyltetrasiloxane, or other

‘0 reactants to serve as the source of the terminal RQ.SIO groups a;ldeﬁned by Formula

I} in the presence of a base catalyst, such as KOH, with heating at about 130 to 150°C

for about 5 to 12 hours. A reactive aminopolysi_qugng having hydroxy or alkoxy
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di ST 48P on Ler=3arfF N r e 3156 6% 1 es. The present invention also provides
.methods for treating textlles vmth the af oresaid am nofunctional silicone

conposi tions. The present invention is directed to

pol ysi | oxanes of general fornmula (I) [err] wherein R is selected
fromthe group consisting of nonoval ent hydrocarbon groups having 1
t 0 téfimnal groupst carsbe podpated in alskmilar andvelhkoown ahdnrer droon e arfiiree R

groups may be the same or different fromone another and are illustrated by
mEtdaHlamEﬂdMlanetéﬁdbyclﬁmyéaloxahény| benzyl: and phenethyl. O these, |ower
al kyl groups ((Jerr]-Clerr]) are preferred. Mdst preferably Ris
nmet hyl .

The protonated form of the polysiloxanes can be prepared by adding a
protonic acid in an amount calculated to achieve the desired degree of protonation, that
is, complete or less than complete if the amount of acid added is less than
stoichiometric. The quaternized form of the polysiloxane can be prepared by reacting it
with a suitable quaternizing agerit, such as methyl chloride, benzyl chioride, dimethyl
sulfate, or diethyl sulfate. Preferred quaternary substituents include methyl, ethyl, and
benzyl. The quaternary forms of the polysiloxane. will be in ionic neutrality with a
stoichoimetric amount of an anion such as chioride, methylsulfate or ethylsulfate.

While the aminopolysiloxanes of the present invention can be used neat,
for ease of the application, they are usually applied dissolved, dispersed or emuisified
in a suitable liquid medium. Preferably, the aminopolysiloxanes of the present
invention can be applied from an aqueous solution, emulsion or dispersion. The
aminopolysiloxanes may aiso be applied as a solution in a nonaqueous solvent such as
isopropancl and hexane, or in a liquid in which the aminopolysiloxane is miscible, such
as, toluene. Most preferably, the aminopolysiloxane is applied to the textile as an
agqueous emulsion. |

The preparation of agueous émuisnons of ammopolys;!oxanes is well
known to those skilled in the art. One such preparation is described, for example, in
U.S. Patent No. 5,039,738, which is incorporated herein by reference. To prepare an

aqueous eimulsion, an aminopolysiloxane is optionally combined with emulsifiers known
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QPR (Et‘-l[legg?] (liH[err] C(Cerrr err]CH err] N(R[err] Y[err], where each R err]

. | S t he sane or different and each is hydrogen, an al kyl of
Jerr]-Cerr], an alkyl amine of CJerr]-Cerr](i.e. a CJerr]-Cerr] alkyl
group substituted W th -NH[err]) or an al kanolam ne of Clerr]-Clerr] (i.e
rr]-Cerr] alkyl substituted with -OH and with
- NHpéhe 1yt anghiuteddo Nﬂ% dﬁ;strgd palymer devel wdthpratey. Ihemelymer content of
propanol am ne, nethyl, and nost preferably, hydrogen. The am no group on
R ethe]aminopolysﬂwxartmemutsﬁmat e preseptdheentionadnges from about 10 to 80
percent, preferably 20 to 40 percent.
The emulsion of the aminopolysiloxane of the present invention can be
applied to the surface of any desired substrate, such as by spraying, dipping, or kiss
rolf application. The polysiloxane should be applied so that the amount of polysiloxane
is 0.1 to 5.0, preferably 0.2 to 2.5, weight percent of the textile. |
Substrates which can be treated with the aminopolysiloxanes of the
present invention include textiles {both woven and nénWoven), hair, and péper.
Texliles are exemplified by (1) natural fibers such as cotton, flax, wool and silk; (i)
synthetic fibers such as polyester, polyamide, polyacrylonitrile, polyethylene,
polypropylene and polyurethane; (iii} inorganic fibers such as gilass and carbon fiber; or
(iv) blends of any of the above-mentianed fibers.
Optionally, other additives typically employed in treating the textile or
other substrate can be included with the emulsion or applied separately to the
substrate. Such additives can include a durable press resin, curing catalyst,
preservatives and biocides, pigments or dyes, fragrances, fillers, pH buffers, antifoamer
and defoamers,
Textiles and other substrates treated with the aminopolysiloxane of the
present invention are dried either at room temperétu;e or by heatand cured at a

temperature less than the melting or decomposition temperature of the substrate.

Heating can be accomplished by any suitable method; but preferably is done by

..
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lesﬁ{ errf,:%y roxyl, or an al koxy of CJerr]-Clerr]. Preferably, the

-al koxy group is nmet hoxy or ethoxy. Most preferably Qis nethyl.
"x" can be zero or an integer; "y" is an integer greater than zero (wth

t he’ understanding that for an overall polysiloxane conposition, x and y
represent average nunbers), with x +y being less than 1,100. Preferably x
r arpEssing e Ubstrate fwouging hot aircavess Theoresulting temtedrsybstpates thusbhgs x ranges
from50 to 800 or 50 to 500 and y ranges from1l to 20. Detailed
Degropetiiesrsuch dshaminevkie had and whiteness.  Ami nopol ysi | oxanes of the
present invention are prepared, for exanple, Dby processes anal ogous to

those di scl 09@grdovel) compeditiitis iN@lﬁdir@ t@g%ﬁ%épo}?ysi@é@a&@of.tﬁ@gxés&ﬂl 292

(which are incorporated by reference ydrol yzing: tthe correspondi ng
invention may be used in personal care formulations, including lotions, creams, shaving
5 cream, hair sprays, conditioners, shampoos, deodorants, moisturizers, and sunblocks,

and in adhesive and sealant formulations. Additionally, said aminpolysiloxanes may be

used in car wax formulations.
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di aﬁRo%‘;’/ 12?'5m1?102-4 SFRgﬁdi %Lhyl butyl nodified silane (which can be prepared

.according to U S. Patent No. 5,354,880 to Pepe, which is incorporated
herein by reference) in excess water or water-solvent such as
tetrahydrofuran mxture, at 10 to 50[err]C, preferably, roomtenperature,

foggé!‘g@gg hours followed by vacuumstrip and equilibrating the resulting
e wth di(al kyl, aralkyl or aryl)cycl opol ysil oxane (source of

_@?A? groups),_and hexaret hyl di si | oxane, decanet hyltetrasil oxane, or

ot hehe fallowdng specifie examplesare $rs fewlufardliustration anly andare RGt tor b2 Si O gr oups
as defined by Formula 1) in the presence of a base catal yst, such as KOH,
wi tdoristraedras Emitingaofithd peesent Ir@intion] C for about 5 to 12 hours. A reactive
am nopol ysi | oxane havi ng hydroxy or al koxy

In the examples, the test fabric and test procedures used were as foliows:

5 Fabrics Identification (Test Fabrics Inc., Middlesex NJ) - Bleached Cotton Interlock

Knit, Style 460; Bleached Desized Cottan Print Cloth, Style 400.

Test Procedures

» Conditioning Textiles for Testing, ASTM Method D-1776-79

» Absorbency of Bleached Textiles, AATCC Method 79-1592

» Softness evaluation was done by the hand panel and the tested fabrics were rated
on the scale from 1 to 10, where 1 is very harsh 10 is very soft. Each hand panel
involved at least five panelists and reported results are average values.

= To evaluate discoloration of the treated textiles caused by the aminopolysiloxanes,
whiteness/reflectance data were generated-using Colorquest Colorimeter from

5 Hunter Labs.

* Reflectance of the fabrics scorched in the curing oven at 200°C for 100 seconds
was measured to determine resistance of the aminosilicone finishes to prolonged

heating.
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term nal’ groups can be prepared in a simlar and well known manner fromthe

.amne containing silane and cycl opol ysi | oxane. . The
protonated form of the pol ysil oxanes can be prepared by adding a protonic
acid in an anount cal culated to achieve the desired degree of protonation,
that 1is, conplete or less than conplete if the anmount of acid added is

| ess than stoichionetric. The quaternized form of the polysiloxane can be
prepared by reacting it wth a suitable quaternizing agent, such as nethyl

chl Example HenBrepaidtion sieamiNopbly8idxared| EMLRiondr diethyl sulfate. Preferred
quat ernary substituents include nmethyl, ethyl, and benzyl. The quaternary
forms of the pRéwRlihGE&YPSIo¥ahks 16t tditH iﬂnfa%f@?%ér@ preyat¥d i Lcordance

with the procedure disclosed in U.S. Patent No. 2,247,592, using 4-amino-3,3-

5 dimethyibutylmethyldimethoxysilane as a source of aminofunctionality, and formulated

into emulsions. To form an emulsion, 40 parts of the aminopolysiloxane was mixed ina

vessel with a surfactant blend of 3.6 pahs of TERGITOL® 15-S-3 surfactant, 2.4 parts

of TERGITOL® 15-S-15 surfactant and 12 parts water to form a premix. The premix

was homogenized with a laboratory mixer at 500 to 800 rpm. The remaining water (42

0 parts) was added slowly while mixing.

Table 1. 4-Amino-3,3-dimethylbutyl Modified Polysiloxanes

ZoARINE Content.: =

Designat L FouIETE, 3 [ ViseoRity (cps). [T e
R 3 R .. h el “ el . v - : "«(&SQV@:%NHaIZf
Aminopolysiloxane | MDD oM 105 0.82
Aminopolysiloxane i MD;1p0D"2M 216 Sl 0.42
Aminopolysiloxane Iit MD2gD*sM 1404 043
Aminopolysiloxane (V MD:250D*10M 1056 0.88
Aminopolysiloxane V MDz00D*sM 4632 0.15
Aminopolysiloxane Vi MDD "M 3690 0.29

' M = 045Si{(CHa)s ; D = OSi{CHa)z; D = OSICH,CH;C(CHa)2CH NH,
2 Amine content determined by titration

) These polysiloxanes were applied to 100% cotton, knit and woven, with and without
durable press resin at 1.0 weight percent of poiysiloxane. .The poiysiloxanes improved

the hand of the fabric with minimal yellowing after curing.
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sto anount "of an ani on such as chl or| de, nethylsulfate or

.ethylsulfate. Wi | e the am nopol ysi | oxanes of the present

i nvention can be used neat, for ease of the application, they are usually
applied dissolved, dispersed or enulsified in a suitable [iquid nedium
Pref.erably, the am nopol ysil oxanes of the present invention can be applied
froman aqueous solution, emulsion or dispersion. The am nopol ysil oxanes
may al so be applied as a solution in a nonaqueous solvent such as

| soExapaplel 2.a8dfthessard Discolovatiohio100% Cottbi Mhitt reaftd WRRILARINGBAIE i S
m scible, such as, toluene. Mst preferably, the am nopol ysi | oxane is

appHsrﬁetmath%emba'Feo:fano?aneequeous ‘emul sion. - The

preparat fon of aqueous ‘enul si ons of an1nopo|y3|loxanes is vell known to
those skilled in the art. One such preparation is described, for exanple,

I n

5 Aminopolysiloxanes I-VI as set forth in Table 1, and two coﬁtrol softeners
MAGNASOFT® Ultra and MAGNASOFT® PLUS { commercial premium amino
softeners modified with 3-(2-(aminoethyl)aminopropy! pendant groups, having amine
content of 0.8% and 0.25% as NH,, respectively) weré padded onto 100% cotton knit
in combination with a durable press resin (methylated

0 dimethyloidihydroxyethyleneurea, which is comme_r:ci:ally;avail'ab!e) and curing catalyst
{magnesium chloride) to simulate typical textile finishing procedure. ‘The softener
concentration in the finishing composition was such that the effective actives add-on
levels on the fabric were 1.0% (BOWF, i.e., based on ihe weight of the fabric); curing
conditions were 171°C for 1.5 minutes. Softness and reflectance data are provided in

5 Table2.
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U SePRPé?elr?tg7 15 2? d:éaSM?SgCUL\%lscCHTE S i ncorporat ed herein by reference. To
. prepare an aqueous emul si on, an am nopol ysil oxane is optionally conbi ned

with enulsifiers known in the art and diluted to the desired
polymer level with water. The polyner content of the am nopol ysil oxane
enul si on of the present invention ranges fromabout 10 to .80 percent,
preferably 20 to 40 percent. The enul sion of the
am nopol ysi | oxane of the present invention can be

Table 2. Softness and Reflectance of 100% Cotton Knit Treated

with 4-Amino-3,3-dimethylbutyl Modified Polysiloxanes

. -Designation/Amid ",j.;i Softnes,shﬁagmg 2 - Reflegtante: i
.Contentas NH; L [ 7 . AL s R
Magnasoft® Ultra 9 O 64.4

(0.8%)
Magnasoft® Plus 7.8 72.5
(0.25%)
Aminopolysiloxane | : 3.0 72.6
(0.82%)
Aminopolysiloxane il 6.5 ' 74.2
(0.42%})
Aminopolysiloxane il 73 75.3
(0.43%})
Aminopolysiloxane 1V 5.8 - T72.8
(0.88%) ' I
Aminopolysiloxane V 5.1 W - 80.17
(0.15%}
Aminopolysiloxane V} 6.6 - 79.6
{0.29%) :
Resin Only 1.0 1 '83.9

5 "rated on the scale 1-10, where 1 is harsh and 10 is very soft
2 higher numbers mean lower discoloration
All 4-amino-3,3-dimethyibuty! modified polysiloxanes improved the hand of 100%
cotton knit fabrics and, at the equivalent amine content, caused less discoloration of
0  the textile substrate than aminopolysiloxanes modiﬁe@i with

3-(2-aminoethyl)aminopropyl groups.

W

10
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appﬂr'Reé to '{he surface of any desired substrate such as by spraying,

. dipping, or kiss roll application. The polysiloxane should be applied so
that the anount of polysiloxane is 0.1 to 5.0, preferably 0.2 to 2.5,

wei ght percent of the textile. Substrates which can be
treated with the am nopol ysil oxanes of the present invention include
textiles (both woven and nonwoven), hair, and paper. Textiles are
exenplified by (1) natural fibers such as cotton, flax, wool and silk; (ii)
syrExamhple 3. Softhess andddjspaibsatiohet, 10004 Cattod aVopen Teeatptiovithi rit e,

pol yet hyl ene, pol ypropyl ene and pol yurethane; (iii) inorganic fibers such

as @hﬂﬁﬁo-@'@-dﬁﬂéﬁ@hﬁ#l%édtft@& Poﬁyéﬂbx ghds of any of the above-mentioned
fibers. I onal I'y, ot er additives typically enployed in

treating the textile or other substrate can be included with'the enul sion
or applied separately to the

Aminopolysiloxanes |-Vi, as' set fbrth -in Table 1,‘ and tvro control softeners
MAGNASOFT® Ultra and MAGNASOFT® PLUS ( commercial premium amino
softeners modified with 3-(2-aminoethyl)antinopropyl pendant groups, having antine
content of 0.8% and 0.25% as NHj, respectively) were pa&ded onto 100% cotton print
cloth in combination with a durable press resin (methylated
dimethyloldihydroxyethyleneurea, which is commercially. available) and curing catalyst
{magnesium chloride) to simulate typical textile finishir\g procedure. The softener
concentration in the finishing comppsition was such that the effective actives add-on
levels on the fabric were 1.0% (BOWF);_curi'_n;cj .cb_ﬁdittons,weré 171°C for 1.5 minutes.

Softness and reflectance data are given in Table 3.

11
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sub¥Taé > such c’i:tlves can include a durabl e press resin, curing
. cat al yst, preservat I ves and biocides, pignments or dyes, fragrances,
fillers, pH buffers, antifoaner and def oamer s. Textil es and

ot her substrates treated with the am nopol ysil oxane of the present
invention are dried either at roomtenperature or by heat and cured at a
tenperature less than the nelting or deconposition tenperature of the
substrate. Headng can be acconplished by any suitable nmethod, but

pr ef er afiaple 3. dSngnpgs and Reflectance of 100% Cotton Print Cloth Treated with - 6-

4-Amino-3,3-dimethylbutyl Modified Polysiloxanes

Magnasoft@ Ultra 6.6 53.0
{0.8%)
Magnasoft® Plus 8.0 58.4
(0.25%) -
Aminopolysiloxane | 8.2 56.4
(0.82%)
Aminopolysiloxane If 7.1 57.4
(0.42%) ’
Aminopolysiloxane i1l 5.3 60.0
(0.43%) -
Aminopolysiloxane IV 6.7 57.6
(0.88%) S
Aminopolysiloxane V 82 ... 832
(0.15%})
Aminopolysiloxane VI 64 .. LT ,..624
{0.29%) ' : '
Resin Only 1.0 o - 64.2

rated on the scale 1-10, where 1 is harsh and 10 is very soft

2 higher numbers mean lower discoloration
All 4-amino-3,3-dimethylbuty! modified polysiloxanes improved the hand of 100%
cotton knit fabrics and, at the equivalent amine conte%wt, caused less discoloration of
the textile substrate than aminopolysiloxanes modiﬁea with

3-(2-aminoethyljaminopropyl groups.

12
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pasesﬁRné the substrate through a hot air oven. The resulting treated

. substrate, thus, has properties such as am ne-like hand and whiteness.

Mor eover, conpositions i ncluding the am no pol ysil oxanes of the present
i nvention may be used in personal care fornulations, including |otions,

o8 < FefeBluR RS Jhseordiad TR rdlon S o T BRGGS Tisale at | ons.
Addi,ti onal Ig/ sai,d am npol an | oxanes may be wused in car wax fornulations.
with 4-Amino-3 S-dlmethylbuty! odified Polysiloxanes

Reflectance of the treated fabrics from Example 3, exposed to scorch conditions
at 200°C for 100 seconds, has been measured to determine yellowing tendency of the

inventive polysiloxanes under prolonged heat. Resuits are summarized in Table 4.

Table 4. Reflectance of the Scorched 100% Print Cloth Treated with

with 4-Amino-3,3-dimethyibuty Modified Polysiloxanes

. Des;gnatl,on/ Amine:.- |+ Reflectance after
Coptentias NH;,-:. g scerchmi
Magnasoft® Ultra 26.7
(0.8%) : _
Magnasoft® Plus - 357
{0.25%) L
" Aminopolysiloxane | 32.0
(0.82%) _
Aminopolysiloxane li 33.5
(0.42%)
Aminopolysiloxane il . 32.6
(0.43%) . S
Aminopolysiloxane {V 31.8
(0.88%)
Aminopolysiloxane V 38.1
(0.15%)
Aminopolysiloxane VI _ 374
{0.29%)
Resin Only 39.5

¥ higher numbers mean lower discoloration
At the equivalent amine content, 4-amino-3,3-dimethylbutyl modified polysiloxanes
caused less discoloration of the textiie substrate than aminopolysiloxanes modified with

3-{2-aminoethyl)aminopropy! groups.

13
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Exanpl es The fol lowi ng specific exanples are s&t forth TONETTPIEEr at Poif
only and are not to be construed as limting of the present invention. In

the exanples, the test fabri'c and test procedures used were as follows:
Fabrics | dent ification (Test Fabrics lLnc. M ddlesex NJ) - Bl eached Cotton

| Nt g4/ §?&ME§&6 460; Bl eached Desi zed Cotton Print Coth, Style 400.
Test roced nditioning Textikes for Testing, ASTM Met hod D 1776-79

Absor bency of Bl eached Textiles, AATCC Met hod '79-1992" Sof t ness
eval uati on was done by the hand panel and the tested fabrics were rated
on the scale from1 to 10, where 1 is very harsh 10 is very soft. Each hand
panel 1. A polysiloxane of the formula .
Q:RSi0- (SiR,0).~(SIRR'0),-SIRQ, (1)

S  wherein

each R group is the same or different and each is selected from the group

consisting of monovalent alky!, aryl and aralkyl hydrocarbon groups having 1 to

10 carbon atoms;

) _ o .

R"is CH,CH,C(CHq),CHaN(RY,, wherein each R?is the same or different and

each is hydrogen, a C,-C; alkyl group, a C,-Cs. alkyl amine group, or a C;-Cq

alkanofamine group, and each nitrogen atom in an R’ group is optionally

protonated or quaternized:; |

Qis R, R, hydroxyl, ora C,-C, alkoxy group;

X Is zero or an integer; y Is an integer greater than zero, and the sum of (x + y)

Wi

is less than 1,100.
2. A polysiloxane according to claim 1 wherein each R group is selected
from the group consisting of phenyl, benzyl, phenethyl and C1-Cs alkyl groups.
3. A polysiloxane accarding to claim _.1...w‘_her_em_,‘eaph. R group is methy!.
4. A polysiloxane according to claim 3 wherein B’_j._i_s.hyc_i_fo_gen.
) 5. A polysiloxane according to claim 1 wherein ﬁz fs hydrogen.

8. A polysiloxane according to cfaim 1 wherein each Q is methoxy or

ethoxy.

14

L



. - APR-14-1997 16:27 FROM SCULLY SCOTT 70 9811655354986  P.17
I nvol véd ‘at | east five panelists and reported results are average val ues.

. To eval uate discoloration of the treated textiles caused by the

am nopol ysi | oxanes, whi t eness/refl ectance data were generated using
Col orquest Colorinmeter from = Hunter Labs. * Reflectance of the fabrics
scorched in cyri.ng oven at ,200[err]C for 100.seconds was measured
to deterni neyp&?‘ijﬁ[ ngracereding 6§f+i1c‘6h%rem aaeh Esisimethybl onged

heat i ng.
8. A polysiloxane according to claim 3 wherein each Q is methyl.

9. A polysiloxane accarding to claim 1 wherein each Q is an R' group.

10. A polysiloxane according to claim 1 wherein x is 20 to 1,000.

(%)}

11. A polysiloxane according te claim 1 wherein y is 1 to 20.

12. A liquid composition i_n,w;\ich a polysiloxane according to claim 1 s
dissolved, dispersed or emulsified.

13. A liquid composition in which a polysiloxane according to claim 3 is
dissolved, dispersed or emulsified.
) 14. A liquid composition in which a po,lys,i'iox_ane according to claim 4 is
dissolved, dispersed or emulsified.

15. A liquid composition in which a polysiloxane according o claim 8 is
dissolved, dispersed or emulsified. | | -

16. A method of treating a substrate selectad {rom the group consisting of

woven and nonwoven textiles, hair and paper, comprising applying thereto a

W

polysiloxane according to clain_1 1.
17. A method according to claim 16 comprising applying an ageous
emulsion of satd polysiloxane. -
18. A method of treating a substrate selected from the group consisting of
)} woven and nonwoven textiles, hair _and'paper, c_omprig,in_g:applying thereto a

polysiloxane according to claim 3.

15 . . " s B I
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© APR-14-1997 16:28 FROM  SCULLY SCOTT TO 9p1 1655354906
- 8- Exanpl e 1. Preparation of Am nopol ysil oxanes Enul sions

P.18

- The am nopol ysi |l oxanes set forth in Table 1 were prepared in accordance

i

with the procedure disclosed in U S. Patent No. 2,247,592, using
4- am no- 3, 3- di met hyl but yl rret hyl di met hoxysi | ane as a source of

am nof uncti or]@l %y, F’l?g formylated . into enmul sions. To form an emnul sion,

parts of the
blend of 3.6 parts of TERG TOL 15-S-3 surfactant, 2.4 parts of

TER@WsbNefspaid polgsiaxang: f act ant and 12 parts water to form a prem x.

e ielalm 18 sompn ising,aeRiKING\AN AASOUSIr f act ant

The

prem x was honogeni zed wit-h a | aboratory m xer at 500 to 800 rpm The

remaini ng waer A fiethodiof ¥hatig aaibetratd salbotetitidng the ¥idip consisting of
woven and nonwoven textiles, hair and paﬁer, co.m'prisi'ng. appiying thereto a
polysiloxane according to claim 4.
21. A method according to déi:m 20 c_é)mp’r,i_sing abplying an ageous
emulsion of said polysiloxane. B
22. A method of treating a substrate selected from the group consisting of
woven and nonwoven textiles, hair and paper, comp__ri;ing applying thereto a
polysiloxane according to ciaim 8.
| 23. A method acco"rdin.g. to ciaim 22 corpp,rj?e_.ing applying an ageous
emulsion of said polysiloxane. | .
24. A method of treating.a substrate éelectéd from the group consisting of
woven and nanwoven textites, hair and paper, comprising applying thereto é
polysiloxane according to claim 9.
25. A method according to claim 24 comprising applying an ageous
emulsion of said polysiloxane.
26. A substraie selected from the group cohsiéting of woven and
nonwoven textiles, hair and paper, to at least.one sp{fa;g,pf:'which. a polysiloxane

according to claim 1 has been applied.

1 I
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APR-14-1997 163 28 FROM,. SCULLY SCOTT 5911655354986  P.19
Ta bI ﬁ 4- Am n §Od| met hyl butyl Modified PoI ysi | oxanes

- Am nopo[yloxane I M) err]D'[err]M ~ "~ 105 ; 0. 82
Anmi nopol ysi | oxane || M) err]D'[err]M 216 0. 42
Am nopol ysi | oxane 111 MY err]D'[err]M 1404 ' 0. 43

g

Am nopol ysi | gxane LV errlpD'lerr]M .1056 0. 88
A nopol ysi I@ ﬁesws"aR%%{PF%eﬁ ff%m#%’wspr consistingrof woven and 0. 15
Am nopol ysi | oxane Vi M) err]D'[err]M - 3690 0. 29
[ e'FQf]WQVQTMQ’@ eso haik AndRaps!. ntortdeast arier suifacerot whitke acpaiysilpxanexanes were
applied to 100% cotton, knit and woven, with and without durable press
I eggoordinglto@laim ahhsrbh'et?ﬁﬁplieﬂ, pol ysi | oxane. The pol ysil oxanes i nproved

28. A substrate seiected from the group éons;isting of woven and
nonwoven textiles, hair and paper, to at least one surface of which a polysiloxane
according to claim 4 has been applied.

28. A substrate selected from the group consisiing of woven and
nonwoven textiles, hair and paper, to at least one surface of which a polysiloxane
according to claim 8 has been applied.

30. A substrate selected from the grqup!cq_h_sjsting of woven and
nonwoven textiles, hair and paper, to at ieaét one surface of which a polysiloxane

according to claim 9 has been appiied.

17 - o

Hllllll Il IIIll lllll Il



FROM S LLY SCOTT TO 9911655354986  P.28
t he A 5P ¢ A& Fabric with mnimal yel l owi ng after curing.

-9- Exanpl e 2, Softness and Discol oration. of 100% Cotton Knit' Treated
with 4-'Ami no-3,3- dinethyl butyl Mdified Polysiloxanes
Am nopol ysi |l oxanes |-Vl as set forth in Table 1, and two control softeners

MAGNASCFT[ err] Utra and MAGNASOET PLUS ( commerci al prem um am no
ABSTR CcY

Aminopolysiloxanes of the following structure Q,RSiO- (SiR.0),(SIRR'0),-SiRQ,
wherein R is a monovalent hydrocarbon group having 1 to 10 carbon atoms including
alkyi, aryl and aralkyl groups; R' is CHz-CHz-C-(CHs)z-CH_z-NHRZ, R is hydrogen, an
alkyl of C4-Cs, an alkyl amine of Cy-Cs, or an alkanofamine of Ci-Ce; Qis R, R’,
hydroxyl, or an alkoxy of C,-C,. x' can be zero or intéger; y is an integer, with x +y

being less than 1,100, for use in various applications, includihg softening textiles.

-3
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. qtot2ib-9
softeners nodified with 3-(2-(am noethyl)am nopropyl pendant grodpsé {mg
am ne content of 0.8%and 0.25%as NH err], respectively) were padded to
100% cotton knit in conmbination with a durable press resin (nethyl ated

di met hyl ol di hydr oxyet hyl eneurea, which i's commercially avail able) and
curing catalyst (magnesium chloride).#p sinulate typical textile finishing

procedure. The softener n tration .in f.l0Lshi ng ,conposi ti on was
such that the effective ac@é)\'/eg?'gm&ﬂiysqo&g‘pg Whﬁﬁ'@fk?’ggri c were 1.0%
(BOWF, i.e.. based on the weight of the fabric): curing conditions were

171[err]C for 1.5 minutes. SHrARIRGIdimethyutylGEouRs a are provided in
Tabl e 2. _

This application claims priority from U.S. Provisional Application Serial
No. 60/015,991, filed April 15, 1996.

Background

Itis known to 'treat fibers and fabrics, both natural and synthetic, with
organopolysiloxanes to impart tactile properties such as flexibility, smoothness and
“hand”. Among organopolysiloxanes, aminofunctional organopolysiloxanes have been
recognized to provide the most desirable hand. Several examples of such
aminoarganopolysiloxane can be found in the pr;'or art.

U.S. Patent No. 4,247,592 to Kalinowski teaches treating synthetic
textiles with triorganosiloxy endblocked polydiorganosiloxanes having diamino groups
attached through a lower alkylene to a meno or difunctional siloxy units. U.S. Patent
No. 4,661,577 to Lane discioses aminopolysiloxanes with trialkylsiloxy terminal groups
having at least one amino, diamino or substituted gmino group linked to at least one
trifunctional siloxy unit through an alkylene bridge, which may also contain
heteroatoms. U.S. Patent No. 5,073,275 to Ona discloses a composition and method
for treating organic fibers with a different type of aminoorganasiioxane, ane modified

with the SiC bonded N-cyclohexylaminoalky! radicals.

REFLACEMENT SHEETS SG@
B Description : paged 1. to paged 2.
P4 Ciaini(s) :peged “f.to poged L.

ing d ...
[} Drawing(s) : paged ... to paged
G’sttrac? . paged .7 to paged 15..




-10- Tabl e 2. Softness and Refl ectance of 100% Cotton Knit Treated
W th 4- Am no- 3, 3-di net hyl butyl Mbdified Pol ysil oxanes Desi gnat i on/ Am ne

Soft ness Rati ng Ref | ect ane Content as NH err] Magnasof U tra
9.0 64. 4 (0.8% Magnasoft Pl us

7.8 72.5 (0-25%  Aminopol ysi | oxane |

3.0 72.6 (0.82% Am nopol ysi | oxane 11

6.5 Summary of the Invaatign (0.42% Ani nopol ysi | oxane |11

7.3 75.3

The present invention provides novel aminofunctional polysiloxanes particularly
useful in the treatment of textiles. These novel polysiloxanes contain hindered,
4-amino- 3,3-dimethylbutyl groups and can be reactive fluids with hydroxy, atkoxy or
4-amino- 3,3-dimethylbutyi terminal functionality or non-reactive, terminated with
trialkylsiloxy groups. The polysiloxanes of the present invention contain hindered
neohexylamina groups, which are less prone to oxidation and therefore cause less
discoloration of any treated texliles. The present invention also provides methods for

treating textiles with the aforesaid aminofunctional silicone compgsitions.

The present invention is directed. to polysiloxanes of general formuia (1)
Q:RSIO- (SiRO)-(SIRR'0),-SIRQ; ()
wherein |

R is selected from the group consisting of monovalent hydrocarbon groups
having 1 to 10 carbon atoms including alkyl, aryl and aralky! groups.. TheR

~ groups may be the same or different from one an_other and are illustrated by
methyl, ethyl, butyl, hexy!, phenyl, benzyl and phenethyl. Of these, lower alky!
groups {C:-C,) are preferred. Mast preferably R is methyl.
R’ is CHaCHZC(CHa)2CHN(R?:, wheré each R?is the same or different and
each is hydrogen, an alkyl of C:-Cs, an atky! amine of C;-C; (i.e. a C-Cg alkyl
group substituted with -NH,) or an alkanolamine of C,-C; (i.e. a C+-Cs alkyl group

substituted with -OH and with -NH,). Specific R? groups include propylamine,



(0.43% Am nopol ysi | oxane V- 5.8 72.8
(0.88% Am nopol ysi | oxane V 5.1 80.1
(0.15% Am nopol ysi | oxane Vi 6.6 79.6
(0.29% Resin Only 1.0 83.9 1)

rated on the scale 1-10, where 1 is hakrsh and 10 .is very soft 2) higher
nunbers nean | ower discol oration Al'l 4-am no-3. 3-di net hyl butyl nodified
pol ysi | oxanesproppnalaming, methyindnd mokOpesferably; bydiogen. Thb@miso gralip ert Af he
equi val ent am ne content, caused | ess discoloration of the textile
substrat e thanapbepepehited spquatsmired] fied with

3-(2-am noet hyl ) am nopr opyl groups.
' Qis R, R’, hydroxyl, or an alkoxy of C,-Ca. Preferably, the alkoxy group is
methoxy or ethoxy. Most preferably Q is methyl.

“X" can be zero ar an integer; “y” is an integer greater than zero (with the
understanding that for an overall polysiloxane composition, x and y represent average
numbers), with x + y being less than 1,100, Preferably x ranges from 20to 1000 and y
ranges from 1 to 50; most preferably x ranges from 50 to 800 or 5010 500 andy
ranges from 1 to 20.

Detailed Description of the Invention

Am_inopolysiloxanes of the present invention are prepared, for example,
by processes analogous to those c_lisélosed in U.S. Pgtent Nos. 3,033,815, 3,146,250
and 4,247,592 (which are incorporated by reference) by hydrolyzing the corresponding
dialkoxy 4-amino- 3,3-dimethylbutyl modified silane (which can be prepared according
to U.S. Patent No. 5,354,880 to Pepe, which is incorporated herein by reference) in
excess water or water-solvent such as tetrahydrofuran mixture, at 10 to 50° C,
preferably, room temperature, for 2 to 5 hours followed by vacuum strip and
equilibrating the resulting hydrolyzate with di(alkyl, aralky! or aryl)cyclopolysiloxane
{source of R.SiO groups) and hexamethyldi_silog&ane, decamethyitetrasiioxane, or other
reactants to serve as the source of the terminal RQ,SIO groups a;_defined by Formula
{} in the presence of a base catalyst, such as KOH, vyi,th, heati_ng at about 130 to 150°C

for about 5 to 12 hours. A reactive aminopolysiloxane having hydroxy or alkoxy



Exampl e 3, Softness and Discol oration of 100% Cotton Wven Treated with

4- Am no- 3, 3-di net hyl butyl Modified Pol ysi f oxanes

Am nopol ysi |l oxanes |-VI, as set forth in Table 1, and two control softeners
MAGNASOFT[ err] Utra and MAGNASOFT[err] PLUS (commerci al prem um am no
softeners nodified wth 3-(2-am noet hy*)am nopropyl pendant groups, having
am ne content of 0.8% and 0.25% as NH err], respectively) were padded onto
100% cot teominal graups can be prepared in a similar and well known manner from the amine

containing silane and cyclopolysiloxane. .

The protonated form of the polysiloxanes can be prepared by adding a
protonic acid in an amount calculated to achieve the' desired degree of protonation, that
is, complete or less than comgplete if the amount of acid added is less than
stoichiometric. The quaternized form of the polysiloxane can be prepared by reacting it
with a suitable quaternizing agent, such as methyl chloride, benzy! chioride, dimethyl
sulfate, or diethy! sulfate. Prelerred quaternary substituents include methyl, ethyl; and
benzyl. The quaternary forms of the polysiloxane will be in ionic neutrality with a
stoichoimetric amount of an anion such as chioride, methylsulfate or ethyisuifate.

While the aminopolysiloxanes of the presant invention can be used neat,
for ease of the application, they are usually applied dissolved, dispersed or emulsified
in a suitable liquid medium. Preferably, the aminopolysiloxanes of the present
inveation can be applied from an aqueous solution, emulsion or dispersion. The
aminopolysiloxanes may also be applied as a solution in a nonaqueous solvent such as
isopropanol and hexane, or in a liquid in which the ammopoiysi@q;cane is miscible, such

- as, loluene. Most preferably, the aminopolysiloxane is applied to the textile as an
aqueous emuision.

The preparation of aqueous emulsions of aminopalysiloxanes is well
known to those skilled in the art. One such prepératian is described, fér example, in
U.S. Patent No. 5,039,738, which is incorporated herein by reference. To prepare an

aqueous einuision, an aminopolysiloxane is optionally combined with emulsifiers known



cloth in conmbination with a durable press resin (nethyl ated

di net hyl ol di hydr oxyet hyl eneurea, which is comrercially avail able) and
curing catalyst (magnesiumchloride) to sinulate typical textile finishing
procedure. The softener concentration in the finishing conposition was
such that the effective actives add-am-levels on the fabric were 1.0%
(BOAF); curing conditions were 171 [err]C for 1.5 mnutes. Softness and

r if2l ect ainthe dat ehadiRitéd ¥ethel dbsir@l IpRiyener level with water. The polymer content of
the aminopolysiloxane emulsian of the present invention ranges from about 10 to 80
percent, preferably 20 to 40 percent.

The emulsion of the aminopolysiloxane of the 'present invention can be
applied to the surface of any desired substrate, such as by spraying, dipping, or kiss
roll application. The polysiloxane should be applied so that the amount of polysiloxane
is 0.1 to 5.0, preferably 0.2 to 2.5, weight percent of the textile.

Substrates which can be treated with the aminopolysiloxanes of the
present invention include textiles (both woven and nonwoven}, hair, and péper.

Textiles are exemplified by (l) natural fibers such as cotton, flax, wool and silk; (ii)
synthetic fibers such as polyester, polyamide, polyacrylonitrite, polyethylene,
polypropylene and polyurethane; (iii) inorganic fibers such as glass and carbon fiber; or
{iv) blends of any of the above-mentioned fibers.

Optionally, other additives typically emplayed in treating the textile or
other substrate can be included with the emuision or applied separately to the
substrate. Such additives can include a durable press resin, curing catalyst,
preservatives and biocides, pigments or dyes, fragrances, fillers, pH buffers, antifoamer
and defoamers.

Textiles and other substrates treated with the aminopolysiloxane of the
present invention are dried either at room temperature or by heat and cured at a

temperature less than the melting or decomposition temperature of the substrate.

Heating can be accompiished by any suitable method, but preferably is done by

.



Tabl e 3. Softness and Refl ectance of 100% Cotton Print Cloth Treated with
4- Am no- 3, 3-di net hyl butyl Modified Pol ysil oxanes Desi gnati on/ Am ne

Soft ness Rati ng Ref | ect ance Content as NH err] Magnasof t
Utra 6.6 53.0 (0.8% Magnasoft Pl us
8.0 58.4 (0.25%-. Am nopol ysi |l oxane | 8.2
56. 4 o (8‘ gé% b Am nopol ysi | oxane |1 7.1

57. 4 asp0g4ne5u Stratemlmhgﬁlalmmvbhl The resulti 60.0
(0.43% Am nopol ysi | oxane IV ¢$g teated sug§tr%te thus, has
(0.88%  peppertien bych Aoxamie- M<e hand and wﬁ 63. 2

(0.15%9 Am nopol ysi | oxane 6. Z{@ness. : SRR 62. 4

Moreover, compositions including the amino polysiloxanes of the present
invention may be used in personal care formulations, including Iotions, Creams, shaving
cream, hai.r Sprays, conditioners, shampoos, deodorants, moisturizers, and sunblocks,
and in adhesive and sealant formulations. Additionally,

said aminpolysiloxanes may be
used in car wax formulations.



(0.29% Resin Only 1.0 64.2 1) rated
on the scale 1-10, where 1 is harsh and 10 is very soft 2) higher nunbers
mean | ower di scol oraton Al'l 4-am no- 3, 3-di met hyl butyl nodified
pol ysi | oxanes inproved the hand of 100% cotton knit fabrics and, at the
equi val ent am ne content, caused | esscffi.scol oration of the textile
substrate_t han am nopol ysi | oxanes nodified with
3-(2-am am nopropyl groups. '
-13-

The following specific examples are set forth for illustration only and are not to be

construed as limiting of the present invention.
in the examples, the test fabric and test procedures used were as follows:

Fabrics Identification (Test Fabrics Inc.. Middlesex NJ) - Bleached Cotton Interlock

Knit, Style 460; Bleached Desized Cotton Print Cloth, Style 400.

Test Procedures

e Conditioning Textiles for Testing, ASTM Method D-1776-79

e Absorbency of Bleached Textiles, AATCC Method 73-1992

+ Softness evaluation was done by the hand panel and the tested fabrics were rated
on the scale from 1 to 10, where 1 is very harsh 10 is very soft. Each hand panel
involved at Ieést five panelists and reported results are average values.

» To evaluate discoloration of the treated textiles caused by the aminopolysiloxanes,
whiteness/reflectance data were generated using Colorquest Colorimeter from
Hunter Labs.

o Reflectance of the fabrics _scc(c_l'led in the curing aven at 200°C for 100 seconds

was measured to determine resistance of the aminosilicone finishes to prolonged

heating.



Exanpl e 4. Refl ectance of the Scorched 100% Cotton Print C oth Fabrics
Treated with 4-Anm no-3, 3-di met hyl butyl Mdified Polysil oxanes

Ref | ectance of the treated fabrics from Exanple 3, exposed to scorch
conditions at 200[err]C for 100 seconds, has been neasured to determ ne

yel |l owi ng tendency of the inventive ysi | oxanes under prol onged heat.
Results are summari zed in Table 4. Tabl e 4. Reflectance of the Scorched
100% Print Cloth Treated with wi t h 4- Am no- 3, 3-di net hyl but yl

Modi fi ed Pol ysi |l oxanes Desi gnat i on/ Am ne Refl ect ance after.
Cont ent Exampject.r | Preparatianoefomingpolysiloxungs &svslsions t r a 26.7
(0.8%

The aminopolysilaxanes set forth in Table 1 were prepared in accordance
with the procedure disclosed in U.S. Patent No. 2,247,592, using 4-amino-3,3-
dimethylbutyimethyldimethoxysilane as a source of amino_functior;ality, and formulated
into emulsions. To form an emulsion, 40 parts of the aminopolysiloxane was mixed ina
vessel with a surfactant blend of 3.6 parts of TERGITOL® 15-S-3 surfactant, 2.4 parts
of TERGITOL® 15-S-15 surfactant and 12 parts water to form a premix. The premix
was homogenized with a laboratory mixer at S00 to 800 rpm. The remaining water (42

parts) was added slowly while mixing.

Tabie 1. 4-Amino-3,3-dimethylbutyl Modified Polysiloxanes

Designat [ Viscosity:{cps). |- ABING Cantent: =
el e e WA T e T s (ag WESANHG Y
Aminopolysiloxane | MDD M 105 0.82
Aminopolysiloxane Il MDoD" M 216 : 0.42
Aminopolysiloxane Il MD2g0D"sM 1404 0.43
Aminopolysiloxane 1V MDD * oM 1056 0.88
Aminopolysiloxane V | MDsgeD*3M 4832 0.15
Aminopolysiloxane Vi |"  MDsgD M 36380 0.29

' M = 04zSi{CHy)s ; D = OSi(CHg)z; D* = OSICH,CH,C(CH,),CH:NH,

¢ Amine content determined by titration

These polysiloxanes were applied to' 100% éottcn, knit and woven, with and without
durable press resin at 1.0 weight percent of polysiloxane. . The polysilaxanes improved

the hand of the fabric with minimal yellowing after curing.



Magnasoft Pl us 35.7 (0. 25% Am nopol ysi | oxane |

32.0 (0.82% Am nopol ysi | oxane |1 33.5 (0.42%
Am nopol ysi | oxane 111 32.6 (0.43% Am nopol ysi | oxane |1V
31.8 (0.88% Am nopol ysi | oxane V 38.1 (0.1 5%
Ami nopol ysi | oxane VI 37.4 2= (0.29% Resin Only

39.5 hi-gher nunbers nean | ower di scoloration At the equival ent am ne
content, 4-am no-3, 3-di net hyl butyl nodified polysil oxanes caused | ess

discoloration of the textile substrate than am nopol ysiloxanes nodified
Wit h FxampifiZ 9NRsp andrRipcapration 06 1p8% Cotton Knit Treated with 4-Amino-3,3-

dimethylbutyl Modified Polysiloxanes

Aminopolysiloxanes i-VI as set forth in Table 1, and two control softeners
MAGNASOFT® Ultra and MAGNASOFT® PLUS { commercial premium amino
softeners modified with 3-(2-(aminoethyl)aminopropyt pendant groups, having amine
content of 0.8% and 0.25% as NH;, respectively) were padded onto 100% cotton knit
in combination with a durable press resin (methylated
dimethyloidihydroxyethyleneurea, which is commerciaily available) and curing catalyst
{magnesium chloride) to simulate typical textile finishing procedure. -The softener
concentratian in the finishing camposition was such that the effective actives add-on
{evels on the fabric were 1.0% (BOWF, i.e., based on the weight of the fabric); curing
conditions were 171°C for 1.5 minutes. Softness and reflectance data are provided in

Table 2.



-14- WHAT IS CLAIMED I S: 1. A polysiloxane of the fornula

(1) [err] wherein each R group is the
sanme or different and each is selected fromthe group
-10-

Table 2. Softness and Reflectance of 100% Cotion Knit Treated
with 4-Amino-3,3-dimethylbutyl Modified Polysiloxanes

Designationf:Amine. . *:-|2"% Softness. Rating™ + - .:].227 - Reflectant
Content as NHzR |97 %% 7 SR LT R s T e
Magnasoft® Ultra 9.0 64.4

{0.8%)
Magnasoft® Plus 7.8 725
(0.25%)
Aminopolysiloxane | 3.0 72.6
{0.82%)
Aminopolysiloxane I 8.5 74.2
(0.42%)
Aminopolysiloxane il 7.3 75.3
{0.43%)

Aminopolysiloxane IV 5.8 72.8
(0.88%) I .
Aminopalysiloxane V 5.1 ) - .80.7

(0.15%)
Aminopolysiloxane Vi 6.6 79.6
(0.29%)
Resin Oniy 1.0 ' 83.9

rated on the scale 1-10, where 1 is harsh and 10 is very soft
# higher numbers mean lower discoloration
All 4-amino-3,3-dimethylbuty! modified pelysiloxanes improved the hand of 100%
cotton knit fabrics and, at the equivaient amine content, caused less discoloration of
the textile substrate than aminopolysiloxanes modified with

3-(2-aminoethyl)aminopropyl groups.



consi sting of nonoval ent al kyl, aryl and aral kyl hydrocarbon groups havi ng

1to 10 carbon atons; Rerr] is
CHerr]CH err]C(CH err])[err]CH err]N(R[err])[err], wherein each R2 is the
same or different and each is hydrogen, a (Jerr]-Clerr] alkyl

group, a Cerr]-(err] alkyl anmine grolp; or a (Jerr]-Cerr]

al kanol am ne group, and each nitrogen atomin an R err] group is optionally
prot onated or quaternized; Qis R Rerr], hydroxyl, or a
Cerr]-Cerr] al koxy group; X 1S zero or an integerty is an integer

greater tlExanpled, SofthdshandlDisodlofation of ) 00%SChItss WdveR TredR4. with
2. A polysiloxane according to claim1 wherein each R group is selected

from the QLamho9sdiffetijdbt)i MBGRSY PoljRildadnesPhienet hyl . and Jlerr]-Qerr]
al kyl groups.
Aminopolysiloxanes I-VI, as set forth ‘in Tabie 1,' and two control softeners

MAGNASOFT® Ultra and MAGNASOFT@ PLUS { commercial premium amino
softeners modified with 3-(2-aminoethyl)aminopropy! pendant groups, hév'ing arﬁine
content of 0.8% and 0.25% as NH;, respectively) were padded onto 100% cotton brint
cloth in combination with a durable press resin (methylated
dimethyloldihydroxyethyleneurea, which is commercially. available) and curing catalyst
(magnesium chloride) to simulate typical textile tinishing procedure. The softener
concentration in the finishing composition was such that the effective actives add-on
levels on the fabric were 1.0% (BOWF); curing conditions were 171°C for 1.5 minutes.

Soitness and reflectance data are given in Table 3.



3. A polysiloxane according to
4. A polysil oxane according to
5. A polysil oxane according to
6. A polysiloxane according to
et hoxy.

wherein each Qis nethyl

claim1l wherein each R group is nethyl.

claim3 wherein R err] is hydrogen.

claim1 wherein R err] is hydrogen.

claiml1l wherein each Qis nethoxy or

7. A pol%ssil oxane according to claim1
8. A polysiloxane according to

claim3 wherein each Qis nethyl.

Table 3. Softness and Reflactance ot 100% Cotton Print Cioth Treated with
4-Amino-3,3-dimethylbutyl Modified Polysiloxanes

Content asNH T M ARt S
Magnaso&@ Ultra 6.6 53.0
(0.8%)
Magnasoft® Plus 8.0 58.4
{0.25%)
Aminopolysiloxane | 8.2 56.4
{0.82%)
Aminopolysiloxane | 7.1 574
(0.42%) )
Aminopolysiloxane Il 53 60.0
(0.43%})
Aminopolysiloxane IV 8.7 57.8
(0.88%) _ T T
Aminopolysiloxane V 82.. -]~ .83
{0.15%)
Aminopolysiloxane Vi 6.4 T ., 824
{0.29%) : '
Resin Only 1.0 o 64.2

rated on the scale 1-10, where 1 is harsh and 10 is very soft
2 higher numbers mean lower dlscoioratsor

All 4-amino-3,3-dimethylbutyl modified polysiloxanes improved the hand of 100%

cotton knit fabrics and, at the equivaient amine content, caused less discoloration of

the textile substrate than aminopolysiloxanes modified with

3-(2-aminoethyl)aminopropyl groups.



9. A polysiloxane according to claim1 wherein each Qis an R err] group.
10. A polysiloxane according to claim1l wherein x is 20 to 1, 000.

11. A polysiloxane according to claim1l whereiny is 1 to 20.

12. A liquid composition in which a polg/3| | oxane according to claim1 is
di ssol ved, dispersed or enulsified. 13. A liquid conposition

éﬂuY’Qld? " Erabia el R ‘ﬂﬁ:aﬁ]:? @%%@Pﬁ'ﬂ%?\aﬁajﬂﬂpe@% oxane
ig.co'ra\ : Pgﬂ o Ws?? ﬁ@weﬂw?*%ﬁwvﬁo@ﬂs%f’@&sa@@% gg‘cjofldi Ing toclaim8is

di ssol ved, dispersed or enulsified.

Reflectance of the treated fabrics from Example 3, exposed to scorch conditions
at 200°C for 100 seconds, has been measured to determine yellowing tendency of the

“inventive polysiloxanes under proionged heat. Results are summarized in Table 4.

Table 4. Reflectance ot the Scorched 100% Print Cloth Treated with

with 4-Amino-3,3-dimethylbutyl Modified Polysiloxanes

.. Desxgnanonl Aming:.. ;;-._ Reflectance after
- “Contentas NHE s . - scorching™ .
Magnasoit® Uitra 26.7

{0.8%) : .
Magnasoft® Plus 357
(0.25%) ‘ :
- Aminopolysiloxane | 32.0
(0.82%)
Aminopolysiloxane I 335
(0.42%)
Aminopolysiloxane i _ 326
(0.43%) S
Aminopolysiloxane V 318
(0.88%)
Aminopolysiloxane V 38.1
(0.15%})
Aminopolysiloxane VI , 374
{0.29%)
Resin Only 39.5

" higher numbers mean lower discoloration
At the equivalent amine content, 4-amino-3,3-dimethylbutyl modified polysiioxanes
caused less discoloration of the textile substrate than aminopolysiloxanes modified with

3-{2-aminocethyl)aminopropy! groups.



16. A method of treating a substrate selected fromthe group consisting of

woven and nonwoven textiles, hair and paper, conprising applying thereto a
pol ysi | oxane according to claim1. 17. A method according to
claim 16 conprising applying an ageous_ enul sion of said polysil oxane.

18. A method of treating a substrate saftect ed fromthe. group consisting of

woven and no en textiles, hair and paper, conprising applying thereto a
pol ysi | ox%@ﬂﬁé(ﬁtﬁ' RéSclaim 3. ‘ . 3

1. A polysiloxane of the formula (1) .
Q,RSiO- (SiR;0)-(SIRR'0),-SiIRQ; ()
wherein
each R group is the same or différent and each is selected from the group
consisting of monovalent alkyl, aryl and aralkyl hydrocarbon groups having 1 to
10 carbon atoms; _ _
R’ is CH2CH.C{CHa),CHaN(R?%),, wherein each R?is the same or different and
each is hydrogen, a C,-C; alky! group, a C:-Cg aikyl amiﬁe group, of a C4+-Cg
atkanolamine group, and each nitrogen atom in an R group is optionally
protonated or quaternized;
Qis R, R', hydroxyl, or a C:-Csalkoxy group;
x is zero or an integer; y is an integer greater than zero, and the sum of (x + y)
is less than 1,100,
2. A polysiloxane according to claim 1 wherein each R group is selected
from the group consisting of phenyl, benzyl, phenethyl, and C;-Cq al.kyl groups.
3. A polysiloxane accarding to claim 1 .wp.ej.rein_.e.agh R group is methyl,
4. A polysiloxane according to claim 3 wherein B? is hydrogen.
5. A polysiloxane according to claim 1 wherein R is hydrogen.
6. A polysiloxane according to claim 1 wherein each Q is methoxy or

ethoxy.

L



- 16- 19. A method according to claim 18 conpri sing applying
an ageous enul sion of said polysil oxane. 20. A nethod of
treating a substrate selected fromthe group consisting of woven and
nonwoven textiles, hair and paper, conRrising applying thereto a

pol ysi | oxane according to claim4. -15- 21. A nethod according to
claim 20 conprising applying an ageous enulsion of said pol ysil oxane.

22. A nethod of tredt Amplysiloxdrs acdoeding teclaim 1fwidénéirheady Qipmetndi sting of
woven and nonwoven textiles, hair and paper, conprising applying thereto a

8. A polysiloxane according to claim 3 wherein each Q is methyl.

8. A polysiloxane according to claim 1 wherein each Qis an R’ group.

10. A polysiloxane according to claim 1 wherein x is 20 to 1,000.

11. A polysiloxane according tc claim 1 wherein y is 1 to 20.

12. A liquid composition in which a polysiioxane according to claim 1 is
dissolved, dispersed or emulsified.

13. A liquid composition in which a polysiloxane according to claim 3 is
dissolved, dispersed or emulsified.

14. A liquid composition in which a polysiioxane according to claim 4 is
dissolved, dispersed or emulsified.

15. A liquid composition in wﬁich a.pglysiiaxane according to claim 8 is
dissolved, dispersed or emuisified.

16. A method of treating a substrate selectad from the group consisting of
woven and nonwoven textiles, hair and paper, comprising applying thereto a
polysiloxane according to clairp 1.

17. A method according to claim 16 compﬁsing applying an aqeous
emuision of said polysiloxane.

18. A method of lreating a substrate selected from the group consisting of
woven and nonwoven textiles, hair and.paper, comprising applying thereto a

polysiloxane according to claim 3.

T



pol ysi | oxane according to claim8. 23. A nethod according to
claim 22 conprising applying an ageous enulsion of said pol ysil oxane.

24. A nmethod of treating a substrate selected fromthe group consisting of
woven and nonwoven textiles, hair and ?aper, conprising applying thereto a
pol ysi | oxane according to claim?9. z16- 25. A nethod according to
claim 24 conprisin pp! i an ageous enul sion qof said polysil oxane.

26. A substrate sel tgdx?tp’g?naf:ﬁ%' HiIaGFAEh S COMRESIBY aRBlYNg amagequsnwoven

textiles, hair and paper, to at |east one surface of which a polysiloxane
accor di ngefysianLphsaid palysile@neappl i ed.

20. A method of treating a substrate selected from the group consisting of
woven and nonwoven textiles, hair and paper, comprising applying thereto a
polysiloxane according to claim 4.
' 21. A method according to ciéifm 20 c_;:mprising aéplying an ageous
emuision of said polysiloxane.
22. A method of treating a substrate selected from the group consisting of
woven and nonwoven textiles, hair and paper, comprising applying thereto a
polysiloxane according to claim 8.
| 23. A method accofding. to claim 22 comp_r_i;ing applying an ageous
emuilsion of said polysiloxane.
24. A method of treating a substrate éelected from the group consisting of
woven and nonwoven textiles, hair and paper, comprising applying thereto 2
polysiloxane according to claim 9.
25. A method according to claim 24 comprising applying an ageous
emulision of said polysiloxane.
26. A substrate selected from the group consisting of woven and
nonwoven textiles, hair and paper, to at least.one surface of which a polysiloxane

according to claim 1 has been applied.

Lo



-17- 27. A substrate selected fromthe group consisting of
woven and nonwoven textiles, hair and paper, to at |east one surface of
whi ch a pol ysil oxane according to claim3 has been applied.

28. A substrate selected fromthe group_consisting of woven and nonwoven

textiles, hair and paper, to at |east.c surface of which a polysiloxane
according to claimp4 W§ul?§%e§@@cte?ﬁrom the groug consisﬁaaofﬁo%'ﬁ%aat €
sel ected fromthe group consisting of woven~an

nonwoven textiles, hair and paper, to at Iegst one surface of which a polysiloxane
according to claim 3 has been applied.

28. A substrate selected fram the group éons;isﬂng of waven and
nonwoven textiles, hair and paper, to at least one surface of which a polysiloxane
according to claim 4 has been applied.

29. A substrate sefected from the group consisting of woven and
nonwoven textiles, hair and paper, to at least one surface of which a polysiloxane....
according to claim 8 has been applied.

30. A substrate selected from the group consisting of woven and
nonwoven textiles, hair and paper, to at least one surface of which a polysiloxane

according to claim 9 has been applied.

| H||\||\ \\!l\l lll\\ I \lll



nonwoven textiles, hair and paper, to at |east one surface of which a

pol ysil oxane according to claim8 has been appli ed. 30. A
substrate selected fromthe group consisting of woven and nonwoven
textiles, hair and paper, to at |east one surface of which a polysil oxane
according to claim9 has been appli eq-18-

‘Novel Aminopolysiloxanes with Hindered
4-Amino-3,3-dimethylbutyl Groups

ABSTRACT

Aminopalysiloxanes of the following structure Q,RSIO- (SiRzO),-(SiRR'O),-SiROz
wherein R is a monovalent hydrocarben group having 1 to 10 carbon atoms including
afkyf, ary! and aratkyl groups; R’ is CHzCH;-C~(CHa)»CHo-NHR?, R*is hydragen, an
alkyt of C+-Cs, an alkyl amine of Cy-Cs, or an alkanclamine of C,-Cs; Qis R, R,
hydroxyl, or an alkoxy of C,-C.. x. can be zero or integer; v is an integer, with x + y

being less than 1,100, for use in various applications, inctudihg softening textiles.



