1 TI TLE BETA- AM NO ESTER COVPOUNDS AND USES THEREOF BACKGROUND OF THE

| NVENTI ON Field of the Invention [0001] The invention is directed to
conposi t iwox0emd33met hods for treating hair, and in partPCultseomo21@t hods
and conpositions for inparting thickness, volunme, texture and definition,
which permt inproved styling. DESCRI PTI ON OF RELATED ART [0002] Hair
treatnent products on the narket typically use commercial polyners to

i mpart volunme, texture, definition and thickness. People with fine or thin
hair regularly use "vol um zing" products in the form of shanpoos,
conditioners, styling sprays, creans, gels, or nousses in an effort to

i ncrease the volune and body of their hair. Many of these nmaterials are

pol yvi nyl pyrrol i done/ polyvinyl acetate (PVP/VA) conbinations. These
materials create volune in hair by binding multiple hair fibers together in
spot -wel ds, such that a droplet of the product |ands on a section of the
hair thereby linking a hair fiber back on itself and/or linking two or nore
fibers, creating stiffer hair, nore resistant to, for exanple, falling flat
on the head. This technol ogy suffers from several drawbacks, as the visual
benefits obtained do not last and the hair is left feeling 2 stiff or
crunchy. Thus, it is desired to identify and devel op conpositions that
achieve these results with greater ease of use, |ess heaviness and | ess
feeling of sticky residue, that do not inpart a crunchy or stiff feeling to
the hair, and which inpart shine and softness to the hair as well as volune
and thi ckness. [0003] Preparation of poly([3-am no esters) from conjugate
addi ti on of bis(secondary am nes) or p&&@&gy amnes to a bis(acrylate
ester) is described in U S. Patent Nos. 6,998,115 and 7, 427, 394, and

rel ated applications, the disclosures of which are incorporated herein by

reference in their i[gﬂ% (%ﬁﬁ%k Qgﬁgp RSyt ﬂ§Fscope of the
di scl osure are sai dﬁtﬁgAbe l|\Io egralggbqﬂgpgn |§conp%}%§| }gpgﬁan said to be

useful in a variety of drug delivery systens. However, use in cosnetics is

not contenplated in these paaRSGROSNMGRYHPANVHETIONENTI ON [ 0004] Wher eas
advances in the art typically involve new formul ati ons of known conpounds,

the inventors herein have brought real innovation to the field of hair
treatment at t hieldgmjpdunehtipevel , devel opi ng new nol ecul ar entities for use
in styling hai ular..in est ar.e hair sitions that

artic. 1 nt Styli CO.
wvor o r el ance AT RO TSR bR S eRl For Ak i B ST B ounde, 1 e
provi de a |i ghtugrin pamiceanatniwtialds hreRdompakiiide feitindphrtipp didkaessgvdliithe kness,
texture, volune andlgef¥nLti8@% [OOOShnln éneraspect, t he i nvention
i nvol ves the uf$&WS AHEIRE R, AP LHE HRIeve4rR g8 scl osed in US Patent Nos.
7,427,394 and 6,998, 115; US Patent Application Publication Nos. US
2004/ 0071654 and US 2005/ 0265961; and International Application Nos. WO
02/ 31025; WD 04/ 106411 and WDHSI/RIEBEBOOWRHL.AATdb8REt i cal | y acceptabl e
carrier in a conposition for treatnent of hair. The disclosure of each of

the aforesaid Fatents,and publ i shed applications is incorporated by
ref erence her e[4902F Hapspatmspirodusts OR gheBketyPigay upeRPEMRSIGH HOYEThai r

treat ment ConNPESiiph@NolGRARRELSHNG:fdifoR TRPBAANAS CPEMNG it fnd RilIHhar (1) or
(I)in a cosnetically acceptable carrier: 3
regularly use “volumizing” products in the form of shampoos, conditioners,

styling sprays, creams, gels, or mousses in an effort to increase the volume and
body of their hair. Many of these materials are polyvinylpyrrolidone/ polyvinyl
acetate (PVP/VA) combinations. These materials create volume in hair by
binding multiple hair fibers together in spot-welds, such that a droplet of the
product lands on a section of the hair thereby linking a hair fiber back on itself
and/or linking two or more fibers, creating stiffer hair, more resistant to, for
example, falling flat on the head. This technology suffers from several

drawbacks, as the visual benefits obtained do not last and the hair is left feeling



R2 A/N'"trtr O R2 [0007] In formula (1) and (f), n is an integer
between 1 and 10,000; and Z and Z', together with the atons to which they
are attacheapiwmspi’esent acryl ate, nethacryl ate or am noPEmAISgr10OpE47 [ 0008]
The substituent R2 is the residue of a primary am ne starting material,

whi ch may be reacted with a diacrylate or dinethacrylate starting material,
to formthe conpound according to formula (1) or (I'), as described in
greater detail below For exanple, R2 nmay_be selected fromthe group

consi sting of alkyl, alkenyl, alkynyl, acyl, alkoxy, alkoxyal kyl, am no,
am noal kyl, aryl, heteroaryl, am do, alkylthioether, carbanoyl,

car bonyl di oxyl stif€ardmmchy. iém ,efris desjaedl tod dadtifpéraitdeeclog sahpositinet thatoal i phat i c,

aromatic, hetergaromatic rei ch .of which roups may be
Subeti tut ed v P et GGl ey krdirufts PRLERHEGERE

consi sting of alckykemdaé Iﬂﬁmylb notahllpyﬂﬂybl;una@ydr,suﬂlféeﬁxgto thd Kox yhawkiyh , am no,
am noal kyl , aryl, tero%ryl am galré clic aliphatic heterocycl iC

ali phatic, hal shipg apGSAness &gt \ i) A ec"é’fl%%@ef aci d,

car bonyl di oxyl [ooe?,]kWebJﬁamtdf@my@adlmwétersm@inkmjﬂéw@udaﬁwh ogroups. [0009] A
is a carbon chain or a heteroatom containi ng carbon chain, optionally
HS

substituted wi PROSONIERINIGHET SHBAT; ATRGHO & BISEEDEE §5kohs figneribrddnp

consi sting of @ldyhen@idenyds, 1 3ldynyby, 3@4“aﬁ@rela@éd“a}5bﬁ’dﬂ18& @i al kyl am no,
trial kyl am no, am noal kyi ‘aryl, ureido, heterocyc aromatic

heterocyclic, @jyepjuges Oéwéawhtarecmwmrated h%ﬁﬂ@gé@fefern Sl,@ylentlfaWkaW’ cyano,
am do, car bam)}ﬁl the 9&{1{%%?’4 Withi RHedeorR SF Bl 1d1s€1%51§9 D¥%lsaiad G PRBYdeHaRgy !

al kyl t hi oet her, gr oups; erein sald substituents nay join to
f orm one or m)ﬁledbl@qwgs)atlbldanq&a@lltgpeMeﬁ@nmavc’mﬁeﬂ@fdf% delis¢rasmystals. i s used as a

starting mat erh%ke\?e?qls fh dof ﬁ&t&ﬁ%%%&té at (%%C[Eé/sliglltg Q" dimethacrylate

starting materia alr treatnent conpos i on conprises a
conmpound according to formula (11) or (IT).

SUMMARY OF THE INVENTION

[0004] Whereas advances in the art typically involve new formulations of known
compounds, the inventors herein have brought real innovation to the field of hair
treatment at the compound level, developing new molecular entities for use in
styling hair. Of particular interest are hair styling compositions that avoid
reliance on conventional high-molecular weight PVP/VA compounds, that
provide a lighter, more natural feel, while still providing thickness, texture,
volume and definition.

[0005] In one aspect, the invention involves the use of the compounds such as
are disclosed in US Patent Nos. 7,427,394 and 6,998,115; US Patent Application
Publication Nos. US 2004/0071654 and US 2005/0265961; and International
Application Nos. WO 02/31025; WO 04/106411 and WO 07/143659 with a
cosmetically acceptable carrier in a composition for treatment of hair. The
disclosure of each of the aforesaid patents and published applications is
incorporated by reference herein.

[0006] Thus, in one aspect, the invention is a hair treatment composition
comprising a compound according to formula (I) or (I')in a cosmetically

acceptable carrier:



[0011] In formula (I1) and (If), A n, Z and Z are as defined for formula
(I'); R3 and R4 are defined as for R2 in Fornula (I); and B and A are,

i ndependemOIl2910/@337ar bon chai n or a het eroat om cont ai ni ng@CtArska/ozh1ai n,
optionally substituted with at | east one substituent selected fromthe
group consisting of alkyl, alkenyl, alkynyl, am no, alkylam no,

di al kyl am no, trial kyl am no, am noal kyl, aryl, ureido, heterocyclic,
aromatic heterocyclic, cyclic, aromatic_gyclic, halogen, hydroxyl, alkoxy,
cyano, am do, carbanoyl, carboxylic acid, ester, carbonyl, carbonyldi oxyl,
al kyl t hi oether, and thiol groups. [0012] In another aspect of the
invention, oligoners are/ provided which have 3-am ng ester nononer units
bonded to bl ocks of repeating i
In particular, it ha und g hat¢o ds
noi ety and a rubber [ i ™ novelovamd™ use halN" /t r eat ment conposi ti ons
avoi d the drawbacks of the volum zing products kno in the prior art.
[0013] Wthout w shing to be bound by any particulfer theory, it is believed
that the 3-am no ester gonpounds, di sclos her ei n nd to the hair fibers
to increase inter-fiber friction and produce benefit\s not delivered through
conventional techno} [ i se fipiction in
hair while allow ng hai\r fi ve, allowing for a nore
natural feel. In additivon, the inventive co 05|tq S afford | onger lasting
and re-shapeabl e hair styles Fibers are frele to sgparate and re-attach at
different points ow ng f a nore 5 natural feel and novenent. These

effects are aCHWQWbH”QE@HPHPWﬁi@br@ﬁ@JWﬁ%@HFPﬁWn&§P%épPﬁéa@b%ﬁ%%Zt|ons and

net hods descri Rganbialie] Be ads @ méylﬂeyafefa&ad@l@@%@ﬁ&sehtrh\égmtéve conposi tions
and methods are believed to avoid naking the hair feel “stiff or crunchy.

0014] Thus, i methpgrglaepreménc cadgEPs- the invention is a hair treatment

[ ] 2

conposi tion COtﬂbb%]sﬁﬂ@su%stﬁ&éﬁPR%%&%ﬁ@ﬁé’df@%nhﬂr} é}ﬁlﬂyhtém(l!g Inafkiaf, Ormula (11)
wherein A is a rubber noiet such as limtation, a noiety nmade up
of one or norewbishtwybe ret@meédaltéméhacrﬁaj@@@@,ethe@yl@ﬁedptmenawnal to

st yr ene- but adi rlati . 5] In
preferred enbogpﬁetn%%o)ﬁp%ﬁ%f%&? { g?% fonﬁFla\é@r?%)gg’l ag:?%snchg%{:lg%dg ik 8%)[}@'[ he

i nvention corrpbeplsxes Far examplouRdnayf bef seleptiadl &ofnl the grOilmC(msismgrétaﬂ@hl |y
acceptable carr 016 n.the aboye formila (I11), n
is an |nteger gk? éﬁQTM mapfgngﬁi%xzgk}é%“?ﬁfngMﬁ% nge T)th 10, 000;
and R2 is sel eangld, ﬂhﬂMuEHErgmﬂmpmybmahs@kmgybkm@bkgbamatymnyl al kynyl ,

acyl, al koxy, oxyal kyl , am.no,. am noa aryl , oar m do,

2 Kyl ¢ oet her B QrbiteicBEb g ABRG! "lessardpiand Seble e g

al i phatic, CbeI @hibleglen@ah&ymmhbmmtarmlaauleast (b'tﬁts&ﬂisﬁafeﬂtr@kbt@d aofl the ei do
groups, each of whi ch. grou may be s bs ted W t ast one
substituent seP@EREYSH ‘i‘ﬁﬁfpai}%’ dﬁi’iﬂﬂ ‘tlgﬂg’ nadk‘B“ﬁ’ %{F‘P‘Q’Fa Ky IR | | al kynyl ,
acyl, al koxy, ahkexyiahky heter@fiyn@midNERaakkyhaic, dbittocyditgpipaty! , ani do,
cycllc al i phatic, heterocyclic allphatlc hal ogen, hydroxyl, cyano,

car banoyl , car@ﬂ%?PﬂéﬂgﬁW cYRgr SEmnoyl 6%?@Wh8?%9V¥HPB@?Wéﬂ» si |l oxyl, and

thlohydroxyl gmgwgﬁmmkggﬁghdthgﬁaghhﬁ§igﬂmg hair treatnent conposition
according to the invention nay conprisé a conpound according to formula
(1V) in a cosnHl0Papiya sibernadhiaim o ghefematonyprapaaipg garbap chain, gptiongly R3 and R4

?Ir Iel 33" ! gef' Ned %R withQf fehst BROMBstHidD s &RREIm I of b WHR%ing by » (1) and

rng a (B-ami no ester

alkyl, alkenyl, alkynyl, amino, alkylamino, dialkylamino, trialkylamino,
aminoalkyl aryl, ureido, heterocyclic, aromatic heterocyclic, cyclic, aromatic
cyclic, halogen, hydroxyl, alkoxy, cyano, amido, carbamoyl, carboxylic acid,
ester, carbonyl, carbonyldioxyl, alkylthioether, and thiol groups; wherein said

substituents may join to form one or more rings.



y ¢c3,)Nl 1y rn 1l R3 R4(IV) [0018] Methods according to the invention
conprise the step of contacting scalp hair with the conposition containing
a conpourmioaewasai’ng to any of fornulas (1) through (1 VpCrausaoioosimetically
acceptable carrier, as described in greater detail in the detailed
description that foll ows. DETAI LED DESCRI PTI ON OF THE PREFERRED

EVMBODI MENTS [ 0019] The advantages of the conpositions and fornmul ati ons
according to the invention are brought alpout by incorporating specific
3-am no ester noieties and specific |inking noieties according to the
invention. In sone cases (not to be construed as |imting), the

formul ati ons hﬁmeﬂbeﬁanaﬂ&pteﬂm&mﬂmﬂhapb@guhﬂhﬁngmmmha$n@eeaw&ﬂund t hat
sonme of these co fo t he user t it ot only to shape
The hai r but PABARg P bl EberyBR HEF helGT S b e BEF Sl
significantly adrh@fsmdn(:@hp@es acdﬂh@ﬁhd sccsldafo f@muexanpt @)). The net hods and
specific exanples of reacting diacrylates and am nes, and the conpounds and
functional results achi eved thereby, are)described in\greater detail in the
fol l ow ng detailed descyiptionfof the invention. Definjtions [0020]
Definitions of sp al gro and~chengcal anhe descri bed
in nore detail below For posesvofo’t hi s nventNieonN"f he chem cal el enents
are identified in accordance with the Periodic Tdble| M the El ements, CAS
versi on, Handbook of Chem stry and Physics, 75thREd.Rsand specific
functional groups are generally defined S descri bed therein. Additionally,
general principles of i henlstry as well as sp CIfIC functi ona

noi eti es and reactj yi are dgscribed ijn C}ganlc em ?Qonas
Sorrell, University Sciien o } ( e enti contents of
whi ch are incorporated Yereiln by reference| [002]] dﬁléSs expressly stated
ot herwi se, the conpounds and groups descri bed heielanay be substituted

wi th any nunber of substituents or functional noi eties permitted by the

val ences of t ht00dbkpeeruwie Danpdlind. or Z gabdlpre aslefesidpaformplné); Rs 7 - term
substi tut ed m hh‘?é fng(? ?sdl%gRle Pgoblﬁultdﬁf rgnd%%n'd%ﬁje 1¥de ?ﬁdeﬂ@} and

substituents contalne ormu I's 1 nventlon, er to the

repl acement of cahlyco:lrcmgmmr aihgtmpaiom fabngmmwcasbqnmamr®tmeﬂh sabsipeai Witke d

Subst it uent O SR TSRt PR AR Rt IR AR Lo L1 20

froma specifi eldilyrgﬂ cupno, h}kglamuhstlnaﬂ@mnnndmmllt)ﬂaamnd) henndan:@l ssie or di fferent

at every position, us her ei the term subst u ) contenplated
fo Tl udo_al | ubrpdabhe dibB P rorud S TRIGIRRRE BBt o br oag
aspect, the pehﬁhﬁgﬂhhemﬁub&kihmﬁhtanmmﬁbUdﬁbaqﬁﬁhhﬁcﬁﬁdc@&@hﬂC, br anched
and unbranched, carbocycljc._and heterocyclic, aromatic and non-aromatic
substituents oﬁngﬁagwpéﬁé' gethe: mﬁ%?m%%Pﬂﬁses of this invention,

het er oat ons Sumblﬁjslﬂ’ﬂnbﬂl@ﬂﬁﬁect OxHg eiveRlonSllgothers a@yrotigedOREIRHEave@- hydr ogen
atons or be substituted wth any perm ssible substituents of organic

conpounds descPeESHERSIMhHRIETPoadid;te Plockyd P ERIPQIOMSE URiESYSBL er 0at ons.

[0022] Where a,CanfRmdRhOBlobit). AnGRRICHIalBYhab ok BRINAEGHE tmtfc&ngodﬁag er oat om
this is also sonetines referred to as a "substitution. The term
acyl as used hbBydign f-ap@ossepmeaictyradap rHRe fﬁgletyh@n@\@h@?dd#seﬁubh%l a - 0) R,
where R is al kM&atm@ﬁti&gﬁ%\(l)satld'ﬂg lc(tydq& he dﬁ{v%la@ks%@ﬁg%}ﬁlrﬂlﬁng ﬁ%gl@crtsol&%fvln

aromatic heterocyclic n exanp of an acyl group i1s acetyl 024] As
used herein, amthepydratte radlcal and/or end group has the structure o O .

A et hacr yl at erggas Galnoanilithe B tBERHR H3$akDOSHEHSLHE Geifbved Bat

the B-amino ester compounds disclosed herein bind to the hair fibers to increase

inter-fiber friction and produce benefits not delivered through conventional
technology. The inventive composition increase friction in hair while allowing
hair fibers to remain free to move, allowing for a more natural feel. In addition,
the inventive compositions afford longer lasting and re-shapeable hair styles.

Fibers are free to separate and re-attach at different points, allowing for a more



[0025] The termaliphatic, as used herein, includes both saturated and
unsaturated, straight chain (i.e., unbranched), branched, acyclic, cyclic,
or pol ycywDi2eteisdyyhat i ¢ hydr ocar bons, which are opti onalPC¥/Gsedsoptiwt ed wit h
one or nore functional groups. As will be appreciated by one of ordinary
skill in the art, "aliphatic" is intended herein to include, but is not
limted to, alkyl, alkenyl, alkynyl, cycloal kyl, cycloal kenyl, and
cycl oal kynyl noieties. [0026] The term atkyl as used herein refers to a
saturated, straight- or branched-chain hydrocarbon radicals derived froma
hydr ocar bon cont ai ni ng between one 8 and twenty carbon atons by renoval of
a si ngl e hydr ogsuarabfeelnnd htovemnene. €hdse difeverdrs achidved adckdinggo depneatidrai ns 1- 10
carbon atonms. |n another enbodlne t he tains 1-8 carbon
crome Tn st 1 P Bero Bhns TS g Ry e Bl S ReRTR R Car bon
atons. In yet almaitherco@p&minmmethdsre add teYibved @ i Makiag s hiir deetar bons.
Exanpl es of aIkyI radlﬁals i nclude, but are not limted to, nmethyl, ethyl,
n-propyl, isopt8pYiciKM%utyl, isobutyl, sec-butyl, sec-pentyl, iso-pentyl,
tert-but yl N- WO IrhusNRARIe ﬂlr}ﬂer aspedi QKé/inwerﬁl@ﬁ 1&'@%\.‘{1‘ treaﬂﬁejﬂﬁ&im/ﬂosmﬂn octyl,
n-decyl, n-undecyl, dodecyl, and the |iKke, may bear one or nore
substituents. SRIRISHY atfé?FD@PWd %Pfgd@éfcrﬁmaqﬂkw or ﬁOHevla@é%W@e‘r%eghﬁ br anched
and cyclic al kwbberre&a§ suﬁpasa%h&ﬂgﬁﬁtaﬁ&pyﬁ{&étiﬁam dr@fe bomOkhalis generic
terms such as "al keny kynyl ", and Furt hernore, as used
herein, the t e@h@tadaqnwﬁ@reﬂeaﬂhﬂée@ﬁwﬂe styighgcgfgdicne, midurEhiBeeplcer enconpass
bot h substltute aﬁ&%tﬁag&bstltuted groups. In certain enbodi nents, as used
herein, "lower alkyl"™ Is used to indicate those al kyl groups (cyclic,
acyclic, subst [00&$kth prefagedbenbadinends, a brianedadntspmperiaarctrading katbe ng 1- 6

car bon atons. 7 sat ur at ed
(i.e., alkyl- 1&8§m$6§§§1 ?g?%ﬂﬂ%Bé%fﬁﬁmﬁégﬂbq§%8kﬁmg&ﬁﬁféﬁé%P%-) group
attached to thearparent nol ecul ar noi ety through an oxygen atom |In certain
enbodi nents, the al kyl, al kenyl or alkynyl group contains 1-20 aliphatic
carbon atons. In certaif otdher enbodi nents, the @l kyl,\al kenyl, and al kynyl
groups enployed int koky lgr s _of {he jpventian gain 1-8 aliphatic
carbon atons. In still \otherOgnbodi frenTs, 8l k ghNgup contains 1-6

al i phatic carbon atons. In yet other engodi medts, the' al kyl group contains
1-4 aliphatic carbon atoms. Exanpl es incl ude, but are ot I t ed to,

met hoxy, et hoxp01er Dp;ﬁé(ybovb S@PIURATRY istmbatt X Yetwead T arbultoo:)oxb, y isaBut oxy,
sec- but oxy, neopent oxy, 028] The term al kenyl

d the lik
denotes a nnnoWﬁ&ﬁﬁ“ﬁ?ﬂdﬁmﬂggéée&%EPeﬁﬁ%ﬁ %H&@@&FH%W“HEP%FV%H’Vlng at

| east one car bamyicAKERN 09I @yb@mdxybmuaﬁlmrmﬂﬁd afdinodlk§l, Bgl.e hydrogen
atom |In certain enbodi nents, the al kenyl npl oyed in the invention

contains 1-20 baiemenl angiesalkylducedive emfwﬁéﬁbgnﬂqlwl &rPeRY e oup enpl oyed
in the inventignyeaRiialideydicHictAliPRRc 3rdiRic, hilerBROLRE an@ROg ment, the

al kenyl group enpl oyed contalns 1-8 carbon atons. In still other

enbodi ment s, t BEURs. Rahpl WHicB gppuepmeaphibytitated aith ghleast engssubstiuapet 9 anot her
enbodi nents, t kenyi groups

i ncl ude, f or eggﬁﬁhe heg Pgoﬁgﬁggbp?kﬁﬁﬁ?%gfF$9%@ﬁ€¥%§§¥éebuten-I-yI,
and the |ike. @@@@gﬂhﬂhmnmemnmamwyhybdé@wuﬁcd M@d@kmﬂKQHBM@CIO a nonoval ent
group derived havi e rbon triple
bond by the reﬂ&ggk%hpxg&gﬁﬁéﬁggﬁyg%% g?k)gﬁ$MQ§$ %ﬁﬁng§d|nents t he
al kynyl group ennhwye&yimmwhmoﬁhmenbkﬁnmcbhmbyh@qig@@p$arbon atonms. In some
enbodi nents, t I e in the in contains 1-10

car bon atons. - 02 AR @08 IR Rah B g P B s B PSR S ot ai ns
1-8 carbon at onmy cd)mplfsblakbmp(bdhﬁrac@jﬁdl@gitorfﬁﬂlﬁlﬂa (IVhin aedokma}dallgslﬁublecont ai ns
1-6 carbon atons.. Re resent I inclu ut are not

i od o, et R TS Bsobyni - 5 oMoy 1T S e REsy i Piatihe T ce.

[ 0030] The t er raspdckiyl fammiuns,(dilBlaky (1A no, and trlalkylanlno as used herein
refers to one, two, or three, respectively, alkyl groups, as previously
defined, attached to the parent nol ecular noiety through a nitrogen atom
The termal kylam no refers to a group having the structure -NHR wherein R
is an al kyl group, as previously defined; and the termdial kylam no refers
to a group having the structure -NR R', wherein R and R' are each

i ndependently sel ected fromthe group consisting of al kyl groups. The term
trialkylamno refers to a group having the structure -NR R'R-, wherein R,
R', and R- are each independently selected fromthe group consisting of

al kyl groups. In certain enbodi ments, the al kyl group contain 1-20

al i phatic carbon atonms. In certain other enbodi nents, the al kyl group
contalns 1-10 allphatlc carbon atons In yet other enbodlnents t he aIkyI

T ] oy _,J__.,;__,_‘._



[ 0035] The term carboxylic acid as used herein refers to a group of formula
- CO2H. [0036] The terns hal o and hal ogen as used herein refer to an atom
sel ect ed wpamofdsssypi ne, chl orine, brom ne, and iodi ne. [POOARROIPIZIIHEr M

het eroal i phatic, as used herein, refers to aliphatic noieties that contain
one or nore oxygen, sulfur, nitrogen, phosphorus, or silicon atons, e.g.,
in place of carbon atons. Heteroaliphatic noieties may be branched,
unbranched, cyclic or acyclic and includg.saturated and unsaturated

het er ocycl es such as norpholino, pyrrolidinyl, etc. In certain enbodinents,
het eroal i phatic noieties are substituted by independent replacenent of one
or nore of the hydroggn atons thereon with onecDr m)re i eties including,
but not limted tozakdphatlc; ; get ryl; aryl al kyl ;
het er oaryl al kyl ; aI koxy; ar§l|oxXy; et GTW ony, al kyl t hi o;
aryl thio; heter oal kyl t hi o; heteroaryl &i o; -lt; OH - NQ2;

-CN;, -CF3; -CH2CF3; -CHC12; - CH2OH, - 2CH2CH CHZNHZ CH%%bZCH3

-C(0) R, -0O2( ROO18}H I\/Iécm@sl%)czprdh@(ﬁé ﬂl)eﬁa;venmmﬁxpnse [GIS[SINTY Wc)omact-ul\g( slé)lz -S(0) 2R,

- NRx(CO Rx, whereln h%acgrblpgct?lfllrc%reltg%len oy ou Oergde?(;[ell ofrt]CI yges, but is
not linmted to &) PR EPOHEPS A SHET] é) hetet Byl al kyl, or

het er oaryl al kylI) thwhghe]\/h uamyosnfeutem@ aadepphmcamer taeﬂ@cmldnm@mhmlcdetealr yl al kyI
or heteroaryl al k ]‘ﬂots descri bed above and herein may be

substituted or an %ﬁ%@fﬁtdﬁiceaﬂ Lb?:f%% &8 or unbranched, cyclic or acyclic,

and wherei n any of the aryl or heteroaryl substituents described above and

herein may be sub i L1 of

general ly applicab e su stﬁ'?S uen ﬁ@ﬁe ﬁﬁ%gﬁﬁgﬁgghﬁﬁﬁ§b§\g§§?§| c

enbodi nent s sh{0@m9] fihd drthzaﬁx@srpfascmhmsu@mardﬁsnmmms hr&bﬂﬁngtoEMOBB] The
term heterocyclic thed F reLn r ef ers to g @romat S, or. E gromatlc
partially unsa{q}’?lgiogﬁreo Oyl fRPUGRY NF AP EAIneSPeGC AT ST B CHT g system
whi ch i ncl udessgtifiglli@kin Agsetiof acdotdthg8o aie @ikenti¢h. Ih Z@naddedihot tabel tri-cyclic
ring systens which By include aromatic five- si.x- nenbered aryl or
aromat i ¢ het er BV G QRS hit e BlaEh Lo MRS Hede

het erocyclic rhfigeed RGhdIGE JohRDE ttfé?e\/doﬂ@)oilfl&{ﬁaﬂ@ﬁi th@ugehﬂ@thlghﬁﬁ oat ons

i ndependent|y sel ected from ox % sul fur, and nitrogen, in which the
nitrogen and sB’l‘f’EﬂShﬁ%‘ft@?B”éf(?Hé %R}IIWFS?F%IP?QFIWWE?@%W A% and t he nitrogen
het er oat om nmay siQptit ARG alreParEUAL szsféép fdr%xﬁﬁﬁl&ﬁ'ﬂe%m% MRNpSeifid he term
heterocylic refers to a non-aromatic 5-, 6-, 7-menbered ring or a

pol ycyclic gr o&Fmffsréraactir diasadttesomd apiingg, aaﬂ&rﬁqoglpaunﬁiéﬁ%%laftwlsel ected
from0, S, and N (WWafeRldtbds. REUEQARD Atk Rillnt iR RIBRHEMELRY e
optionally oxidized), 1ncludi'ng, but not limted to, or tri-cyclic
group, conpri sdwgﬂﬁtwg@(ﬂthﬂlw@nmmmr ed rings havi ng bet Ween one and three
het er oat ons inﬁg&@gg&ntly sel ected fromthe oxygen, sulfur, and nitrogen,
wherein (i) eac menbered ring has 0 to 2 doubl e bonds, each 6- nenbered
ring has 0 to M020lubkénibonds speaifid fwm@:ihnalgrmpbmd@ﬂemicmlgemgr@ to 3 double
bonds, (11) the.0idd008n, And sl nEhaLoat AR TRy Ge coBhLangl | v oxi di zed,
(i) the nltrogeneh eroat om may trPorH” e qua er’nlzedm and(lv) any
of the above helbmemeyreIldemuﬁed1g$ccrm4anbsewftm&1ed’eﬁ@ﬂuamataergﬂth@Eleimente,r oaryl ring.

0039] The t t t | d fors t |
aromal i ¢ 1 adh ChlRAT G HRERT Tt B aRT PRG abore- b HREDh one 1 ng. at om

is selected fr aficsdtal goupsaxyGaallpndingd by @gaibed ARfGn. AdEtorally,t wo ri ng at ons
are addi tional heteroat ms i ndepe dently se| ected _from sul fur, oxygen, and

nitrogen; and SHE"™ BRRGIMTSRY OFS2RI CATBIEY-3F &¢ 4t Berific fHstionahmewticy, i ng j oi ned

to the rest of aﬁdl@adfﬁ@itﬁ@tkﬁ @sdtibRd angr. hzctduz@mrshglgrmmgrsmau@hiu@ﬁltyf or
exanpl e, pyrldg ¥3a2|nyl pyrim pyrr ol é pyrazol yl, 1 mdazolyl,
t hi azol yl, oxa 6?%? 0P§b§%§%%P§¥”9)ﬂmf@“”‘?ﬂ@%ﬂp Y%¥@PWI%V§H¥%%nyI

t hi ophenyl, fupa@@ylby (GiichQl i nyl, isoquinolinyl, and the like. Aromat i ¢
heterocycllc rouPs can be unsubstltuted or substltuted Wi th substituents
sel ected from t0R1lgFsleps woresily sthtadobervhteathe eEpads akerame Hesgribgdcy | |

al kenyl, al kynleiniyah @8 Ll 5y nbHbQ K@ HpcATL e Rhiikh A1 20
dlalkylanlno trial kyl am no, acyl am no, cyano, hydroxy, halo, nercapto,
nitro, carboxypéroépdde thet:‘auleb\gﬁéwf t@lrmgtryam@wm,d ongigue alnipeReinl te . [ 0040]
The term carbonyl di oxyl, as used herein, refers to a carbonate group of the
formula -0-CO OR [0041] The term carbanoyl, as used herein, refers to an
am de group of the formula -CONH2. [0042] The term hydrocarbon, as used
herein, refers to any chem cal group conprising hydrogen and carbon. The
hydr ocarbon may be substituted or unsubstitued. The hydrocarbon nay be
unsat urated, saturated, branched, unbranched, cyclic, polycyclic, or
heterocyclic. Illustrative hydrocarbons include, for exanple, nethyl,



- 14 - [0048] As used herein, a "nononer" is a repeating structural unit
appearing in a polynmer or an oligonmer. Thus, for exanple, the polyner

pol ybut acdwerre10/es33onpri sed of repeating units derived fPORIUSAIQAHREAT.

[ 0049] The term "oligoner,"” as used herein, refers to a chem cal conpound
with less than 10 repeating structural units. In particular, a conmpound
according to the invention containing |less than 10 3-am no ester groups is
consi dered an oligoner, notw thstanding.the size of the bl ock connecting
the am no ester groups. [0050] The term "polyner," as used herein, refers
to a chem cal conmpound of repeating structural units (nonomers) connected
by coval ent bomrds.“svhstroley’nehethe pregpdeddlylthye tofm fripghnaiipl” ecndtaamdwei ght

| Cs 10 1 00 d
o TR er GRS sefuied 10 ryay v Bis TR TR g0 i FORTTOHRE e m

"rubber," as u5ﬁﬂog@ﬁraejnrs in ARABS sttucEREFAh Adpce DRl dutititgntl €RRAE stmgd uni t s of
butadlene i sopr ene, rene, yr ene- but adi ene, or varlatlons t her eof ,

|
and al so i ncl ug® éstehvp‘élﬁég‘glﬁﬂﬁ?lonél%‘ésﬂ%ﬁnén IRy ey SYEHreARayRs P ¢ he

tradename El vaxiih hore MiebkanBstiineab®lected iflohCopBeiliebasip, @e ssbdtneane
el astonmer. These units incorporated in a nolecule constitute the "rubber

noi ety" of theMpPeeiheathe samg pratifferaptipf xenirastionefepsed hewos g e synbol
rv-trul. in a eRefusal” iStoddGhpiasd BANSIE alin%nﬁg&ﬁl@gﬁﬂama&@a@orgﬁw or bonds
may be found at that position. Thus, in formula (1), Ais designated with
synbol 'I-11' mrmé@a@ﬁsénabmaﬁﬁmectoﬂleémm@%e %ﬂ@stgﬂemsanclvqlﬁea%@mam@ur ation of
A I connect i an il drihch o @AMUR SurthQcliP bl FArAGEL, Aot offet hacr yl at e
end group, for ‘exanple | -n-rtn means e car on to which it
is attached fonen- @rommitzsllb@trtmnm omantcwema@mﬂis aka@ porpospstoh Hiey ipvetien.end gr oup.
Al ternatively, esent a bond
with the next %%%8%§§S§gggépgk ﬂ%ﬁg %@#Pgbg%%ﬁ%&kd%ﬁédﬁ%§g3] Hai r

t r eat ment corrp@tsms bohssuhgtaedivity am)opdrmsmbh\selmunmmts obonganis eonapcddadsni No est er

Corrpound whi Ch e%%ereu{ \%911 béXleTry?g allefng ef opt,'hgﬁetgrogtoms or dl rrEt hacr yl ate

with an am ne accor general reaction schenes:

- 15 - RlRl[([om)]Sm]hefem daftea atohoinmuhaia nkl Ue$e[ﬂach(§/d1[tbgaatematol’mtﬁilyl whi ch
defines the star naterﬁg S a qgﬁ l.at,e or a dinmethacrylate. R2, RS,
and R4 are sel & S8d YRS “&‘f&?&ﬁa §ﬁ“ i9%g of alkyl, alkenyl, alkynyl,

acyl, al koxy, HIOR®XYR dyth acynad ﬁb@d hamnmaalls kyh groap lewmghﬁé el ydrmuam do,
alkylthloether car bapoyl, carbonyl di oxyl , carboxyl ester, cyclic

al i phatic, cycr?@»ﬁeWgﬁﬁgP?ﬂﬁgtﬁ@myéﬁgﬁﬁﬂ'%VIH%P%WB%P9ﬁ§FY%NaﬂH urei do

groups, each OBmMah@ﬁet&a@Jéﬁ@ myxahmes(sftaﬁtab}tugmg iMdkhlat | east one
substituent selected fromthe rogpgcon5|st|ng of alkyl, al kenyl, alkynyl,
a

acyl, al koxy, HIORHks sieyprrein gl dey ﬁﬁ%%la@%re%gjwphﬁéﬁwaame ani do,

cyclic aliphatic, kheterocyclic aliphatic, hal ogen, hydroxyl, cyano,
car banoyl , carRoxylji c acid, carbonyl di oxyl, alkylthioether, siloxyl, and

t hi ohydroxyl gr s. oréometh&cryzb@rﬁl@naﬁmeﬁag@npﬁﬁs thSstauchhirdTet hacr yl ate,
t he above reactions form conpounds represented by the correspondi ng

formulas (1') and {{IT), wherein A, B, Z, Z and n are as defined above for
formulas (1) a P4

[0025] The term aliphatic, as used herein, includes both saturated and
unsaturated, straight chain (i.e., unbranched), branched, acyclic, cyclic, or
polycyclic aliphatic hydrocarbons, which are optionally substituted with one or
more functional groups. As will be appreciated by one of ordinary skill in the art,
“aliphatic” is intended herein to include, but is not limited to, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, and cycloalkynyl moieties.

[0026] The term alky! as used herein refers to a saturated, straight- or branched-

chain hydrocarbon radicals derived from a hydrocarbon containing between one



[ 0056] Where the starting material is a diacrylate, the above reactions
form conpounds represented by the corresponding fornulas (1) and (I1): -
16- ABI JW@ 201000833 1- Ar N Il R3R4 [0057] Such conpounds PChmAlSa@e/02141 hout
limtation, the conpounds disclosed in the aforenentioned patents and
publ i shed applications incorporated by reference. [0058] In an enbodi nent
of the present invention, nis in the range of 1 to 10,000. In certain

ot her enbodi nents of the present inventign, nis in the range of 1 to
1,000, 1 to 100 or 3 to 10. [0059] In preferred enbodi nents, the acrylate
or nmethacrylate noieties in the conpounds are |inked by a relatively high
nol ecul ar meighkhnamgmmbénammmbhﬁmﬁﬂﬂ&ﬂmmhgkﬂnﬂﬁgmrﬁdmembﬁmknents Ais a
rubber noiety, C ud|n Wi, t hout er onpr|5|ng nononer s
sel ect ed fron1ﬁﬂ&§ %ﬁ@ﬁéﬁ@PBﬂgé Lh@6$%ﬂ1%q8%ﬁéﬁg)‘gnd i soprene
MDNOITEr S. [006%b<ﬂmbm,rth@ﬁmylagm5upngnmtser&caﬂﬁ)ntalmts m@ytilbghdreact ed to forma
pol ymer accordlng to the |nv?nt|on InClﬁgéﬁPmﬁthOUt limtation,

pol ybut adi ene &PBRPLt-&he AR &Ipup Sopt ayaBYs-+ Beyet YIOMST a - or its
correspondi ng ghpRhiMaa! e Ak gré@%ﬂﬂammwdaﬁ@m enenPlaaer Mkatedicmy al so be

used, represented by the fallow ng fornula,
include, but are not limited to, methyl ethyl, n-propyl, isopropyl, n-butyl, iso-
butyl, sec-butyl, sec-pentyl, iso-pentyl, tert-butyl, n-pentyl, neopentyl, n-hexyl,
sec-hexyl, n-heptyl, n-octyl, n-decyl, n-undecyl, dodecyl, and the like, which may
bear one or more substituents. As used herein, the term “alkyl” includes straight,
branched and cyclic alkyl groups. An analogous convention applies to other
generic terms such as “alkenyl”, “alkynyl”, and the like. Furthermore, as used
herein, the terms “alkyl”, “alkenyl”, “alkynyl,” and the like, encompass both
substituted and unsubstituted groups. In certain embodiments, as used herein,
“lower alkyl” is used to indicate those alkyl groups (cyclic, acyclic, substituted,
unsubstituted, branched or unbranched) having 1-6 carbon atoms.
[0027] The term alkoxy as used herein refers to a saturated (i.e., alkyl-O-) or
unsaturated (i.e., alkenyl-O- and alkynyl-O-) group attached to the parent
molecular moiety through an oxygen atom. In certain embodiments, the alkyl,
alkenyl or alkynyl group contains 1-20 aliphatic carbon atoms. In certain other
embodiments, the alkyl, alkenyl, and alkynyl groups employed in the alkoxy
groups of the invention contain 1-8 aliphatic carbon atoms. In still other
embodiments, the alkyl group contains 1-6 aliphatic carbon atoms. In yet other
embodiments, the alkyl group contains 1-4 aliphatic carbon atoms. Examples
include, but are not limited to, methoxy, ethoxy, propoxy, iSOpropoxy, n-butoxy,
tert-butoxy, i-butoxy, sec-butoxy, neopentoxy, n-hexoxy, and the like.
[0028] The term alkenyl denotes a monovalent group derived from a
hydrocarbon moiety having at least one carbon-carbon double bond by the
removal of a single hydrogen atom. In certain embodiments, the alkenyl group
employed in the invention contains 1-20 carbon atoms. In some embodiments,
the alkenyl group employed in the invention contains 1-10 carbon atoms. In
another embodiment, the alkenyl group employed contains 1-8 carbon atoms. In

still other embodiments, the alkenyl group contains 1-6 carbon atoms. In yet



0

0O The correspondi ng di met hacryl ate may al so be used.

[0062] In these

starting materials mmay be 1 to 60, and in certain enbodinents 1 to 40, 1

to 30 or WO 20w/@BB379[ 0063] Al ternatively,

pol ychl or opr en®@C®rUS2010/021147

styrene-but adi ene rubbers may be nodified into diacrylates or

di met hacryl at es,

whi ch can then be reacted according to the general

reaction schenmes | and Il above. Styrene/butadi ene rubbers have the
foll owi ng general structure: RCH2-CH=CH&H2 C -CH21, [0064]

Pol y-

chl oroprene has the general structure -ECH2 /CH2fm\

=CH Cl /C [0065]

In presently preferred enbodi nents pol ybut adi ene di acryl ates (PBDs) are
enpl oyed as a sicglier bimnbodimt@s, itlad alkedlyt drowpgdontadts 1H4 earbdngAtkeeylignognt | on,

d acry1 ates ang et .ol g5, Ieuiog, g uber gustage, ol ceular velant 1

el aborated bel gvs. two different starting materi al

wer e used, having a

nunber aver age ecul ar i ght of 1400 nmol and 3000 g/ nol, respectively.
[0066] In othepﬁgﬁbgﬂfﬁﬂﬁpgynﬂﬁﬁﬁw%.mﬁ%?g%ﬁ&???“@ﬁﬁ Y@gwggﬂﬁﬁﬁbon chain or
het er oat om contginni Hygroe @bSORavETIAK Rag ORE drfbnGirbbnttpld BoRf 1 Ee feholvile chai n.
in sone instances, 1,4-butanediol diacrylate, 1,4-butanedi ol

di met hacr y| at e0f asiggle bydiegtaaion) 1aicaénypabodimaits hiekamadranr Anderd| at e,
2, 5- hexanedi ol jdhamk¥li@h  ont@AS1-20 carbon atoms. In some embodiments, the alkynyl

group employed in the invention contains 1-10 carbon atoms. In another

Thus,

embodiment, the alkynyl group employed contains 1-8 carbon atoms.

In still

other embodiments, the alkynyl group contains 1-6 carbon atoms. Representative

alkynyl groups include, but are not limited to, ethynyl, 2-propynyl (propargyl), 1-

propynyl, and the like.

[0030] The term alkylamino, dialkylamino, and trialkylamino as used herein

refers to one, two, or three, respectively, alkyl groups, as previously defined,

attached to the parent molecular moiety through a nitrogen atom. The term

alkylamino refers to a group having the structure -NHR " wherein R” is an alkyl

group, as previously defined; and the term dialkylamino refers to a group having

the structure -NR"R”’, wherein R” and R”” are each independently selected from

the group consisting of alkyl groups. The term trialkylamino refers to a group

having the structure -NR'R"“R""", wherein R", R, and R""" are each

independently selected from the group consisting of alkyl groups. In certain

embodiments, the alkyl group contain 1-20 aliphatic carbon atoms. In certain

other embodiments, the alkyl group contains 1-10 aliphatic carbon atoms. In yet

other embodiments, the alkyl group contains 1-8 aliphatic carbon atoms. In still

other embodiments, the alkyl group contain 1-6 aliphatic carbon atoms. In yet

other embodiments, the alkyl group contain 1-4 aliphatic carbon atoms.

Additionally, R", R, and/or R”" taken together may optionally be —(CHy),—

where k is an integer from 2 to 6, to form a ring. Examples include, but are not

limited to, methylamino, dimethylamino, ethylamino, diethylamino,

diethylaminocarbonyl, methylethylamino, iso-propylamino, piperidino,

trimethylamino, and propylamino.



- 18 - 1, 3-propanediol diacrylate nmay be used as a diacrylate starting
material, such that A conprises a carbon chain having | ess than 30 atons.

[ 0067] Thwol2o1kss37A bet ween the acryl ate or nethacryl at @CEaiseao®s11et t he
conpound may conprise a substituted carbon chain wherein the substituents
join to formone or nore rings. For exanple, such nmulticyclic noiety A may
be represented by the fornula The correspondi ng conpound useful in a hair
treatment conposition according to the dijgvention has the follow ng formula,
wherein Z, Z and R2 are as described above.: Z'"""7~kj /- \ J(/N1 )”™n" 1
00 R2 [0068] Alternatively, linker A may conprise a carbon chain or

het er oat ontont H081 ngneaddsqowh ad wsed hareingenom@pases aikyanan datkytangnbdst | t uent s

on the chain, resul i n_conmpounds cord o the. follow formul a,

o [0066] The HraERb AR GG R RAR AL ol St Al e i HRE be T eact ed
wi t h ani nes hamm}gz,vamngNmtananaNmz@upm @tfedad yhmgimaid os. For
exanpl e, acceptabl e PBD. a rati os may range fron1aqw%t 1. 2 to about 2:

1. In the exar’rfﬁCBgl”Egltﬁﬁt?rlﬁ‘feélﬂmbélsb%“t“@éﬂn%‘? 1 govR-S¥Nisrde varied between

1:1.8 and 1: 1. giethhR48ho d&bpylgwﬁpqu&@Iﬁu@@é@@hdﬁd}ﬁu@genbh@lelsmmm és@, resulting
fromthe above-descrijbed reacti on, sonetines have snall anpunts of

unr eact ed an1n@quP&W%ﬁ%m%%ﬂienbodlnents t he conpound used in the
conposi tion acq@isi M defn LMSuasic, as used herein, refers to a moiety having delocalized

electrons due to conjugated double bonds, which may form a ring (as in an aryl
moiety); heteroaromatic means an aromatic compound in which a carbon is
replaced with one or more nitrogen, oxygen, phosphorus, silicon or sulfur atoms.
[0033] In general, the terms aryl and heteroaryl, as used herein, refer to mono-
or polycyclic, heterocyclic, polycyclic, and polyheterocyclic unsaturated moieties
having preferably 3-14 carbon atoms, each of which may be substituted or
unsubstituted. Substituents include, but are not limited to, any of the previously
mentioned substituents, i.e., the substituents recited for aliphatic moieties, or for
other moieties as disclosed herein, resulting in the formation of a stable
compound. In certain embodiments of the present invention, ary! refers to a
mono- or bicyclic carbocyclic ring system having one or two aromatic rings
including, but not limited to, phenyl, naphthyl, tetrahydronaphthyl, indanyl,
indenyl, and the like. In certain embodiments of the present invention, the term
heteroaryl, as used herein, refers to a cyclic aromatic radical having from five to
ten ring atoms of which one ring atom is selected from S, O, and N; zero, one, or
two ring atoms are additional heteroatoms independently selected from S, O, and
N; and the remaining ring atoms are carbon, the radical being joined to the rest of
the molecule via any of the ring atoms, such as, for example, pyridyl, pyrazinyl,
pyrimidinyl, pyrrolyl, pyrazolyl, imidazolyl, thiazolyl, oxazolyl, isooxazolyl,
thiadiazolyl, oxadiazolyl, thiophenyl, furanyl, quinolinyl, isoquinolinyl, and the
like.

[0034] It will be appreciated that aryl and heteroaryl groups can be unsubstituted
or substituted, wherein substitution includes replacement of one, two, three, or
more of the hydrogen atoms thereon independently with any one or more of the

following moieties including, but not limited to: aliphatic; heteroaliphatic; aryl;



- 19 - invention contains less than 1 wt% preferably less than 0.1 w %
percent, and nore preferably less than 0.01 w % unreacted am ne. [0071] A
sui t abl e Wpaerwdsai7e or di net hacryl ate nmay be reacted w POTAISReOMMRIIY7 ani ne
having a fornmula NH2R (where R2 is as defined above) by M chael Addition.
The R2 group on the primary am ne may be selected to inpart desired
properties to the conposition. Thus, the am ne may be selected to nodify
the properties inparted to the conpositijn by the rubber noiety, to reduce
a greasy, heavy feel while nmaintaining the frictional attributes obtained
with the rubber, for exanple. Alternatively, hydrophilic groups may be

i ncor por at ed i héterotpk ar;ﬂnﬂg@&mtbmdrﬁalkﬂealh«sﬁynaylomyjhmlrmﬂe)x\yat er solubility.

andi or 1 nt of ac TGRACER TP FIBS: RRF e Ruraen yoag f pRLM At en

fS_t yr eﬂeacont ai HHSJLH liDIIO%Um_Igr(]EEEy Jaﬂzasgdcﬁ@u nGHg(aHe—(tHb@}EF]DHfiness of élhte
i ni she corrpo nds e ow s have heen used to

formul ate conp Hﬁlﬁgz % 5(%’]4 ‘g(ot)?te pﬁ\?@? gﬁl\%ﬁ&)pgﬁéﬁ%e O(Eﬁ%%r} am ne;
pentyl am ne; he@@b@@ﬂ?y—Ng@})zng(m)m; —blR@@Dmdaﬁ@aﬂ,eaémaﬁmyé S ne;

sec- butyl am ne; isobutylam ne; tert-butylam ne; 2-am nopentane;

i sopentyl ani nein QPeéﬂ‘?% Inglydes, F?})‘i 1ﬁé€ftha{ﬁé‘?d 3 ah(’l?ﬁtlﬁéiemaéiﬁ]il%)arll propyl am ne;
2-di et hyl am nos&&x&&m&mﬁ orﬁ%m&mg@w@%l@mﬁm&ﬁ QR _

3- (di et hyl am no) propyl am ne; N, Ndi net h hyl enedi am ne ; et hanol am ne; 3
-am no-1-prop bﬁ@ipahphatﬁﬁ ﬁ@la;k%roesbetamlw alkyltsmltﬁ@ltq; dgseribgd @bove and

5-ami no- | - pent goglh; gb@@hﬂ’sﬂfukedfbﬁﬁﬂéﬁ% wPd, bRinc A S ARG A glchanol am ne;
2- (2- am noet hoxy) et oxyet yl'am ne; 3-net hoxypropyl am ne;

3- et hoxypr opy| asvche andwherioxypplopy kaxhdnistereyl el aeah d@shlyb@l alipyret hyl

acetal; 3-Isop 1.ne, 1 | de

4- am nobut yr al %@cﬂ%ﬁg@%%%&@ﬁgg gﬁ&g@%ﬁ%&lﬁg})@%{g@i 1'% Irxigﬁél{ﬁéox %g%r%r?)

2- met hoxybenzy hianiicates substinadnirony Bleszapddemi thespedific pimbobryes Fhyovwann rhe;

3, 4- di net hoxyphenet.h t hoxyphenet hyl am ne;

2- met hoxyphene ﬁyl?ple%hg aretcgscrﬂ)egg rellI)lenzyI am ne; 4-nmethyl benzyl am ne;
phenet hyl am ne[00§5]am’hmmheamyab)@m ne&{ aduded héretdutfptshe nzyupnt foemnuld —

phenyl benzyl am 6‘3%1 4-i odobenzyl am ne; 4-(am nomet hyl) pyri di ne; 3-

pi col yl am ne; uor obenzyl am ne; 4-fl uorobenzyl am ne; 4-

f 1 uor ophenet hy [(mm';]na?he Brnd l(cﬂ(f hddl neggomed Wy d hdaein zotbaBian @onr seRBted from
2,2,3,3,4,4,5,5,6,6,7,7,8,8,9, 9- heptadecafluorononylamne

cycI opr opyl ami ﬂ‘é"m’@y‘éﬂ%ﬁ‘érﬁr? 1045 4061900 3- ami nopr opy1) - 2- pyrrol i di none;

cycl ohexyl am ngio3zy ThOREX ANSARLMGYAT 08 hérelnl raG¥s tkonpranhdietdyaan ne;

1- (2- am noet hyl) pi peridi ne; 3-norpholinopr opyI am ne,

()-3-anino-1, ZCW%%QWIWW oggaws%urlnlgommm} or silicon atoms, e.g.,

2- Am no- 2- met hy 51dee 31 PLORARGHL. qhetergalmmn&e@éshﬂdyioe%rd@maganedI ol ;

N, N- bi s( 2- hydr oxyet hyl ) et hyl enedi am ne; oxam c ACi d; 2-

am no- 2- (hydr oxshigichsd. Fqﬁﬁlé@aﬁéfﬂlc ddnghide SP@@W@]MSHP&&W@ katirprysleg ont ai ni ng
Sl oxyl substi LR fiofh Jébe @; el 3 it Moﬁfﬂl&%sshetéﬂagl Mg, wi t hout
limtation, 3-am nopr rrethy si [ ane; 2- am noet hyl ani no)
propyl di met hoxywitibsdre sqb@_tmgtedﬂqy 1nd3pe[nger(t2eplacement of one or more of the

am noet hyl am n tri
(trimethoxysil &?%p%sgg%ggn é{) o g@ﬁ%ﬁég ugég'l?dénsgagl nc éﬁ%dg Al ani ne,
Leuci ne, Ser i neljph@ys thetervaliphhyic; casylrt&;er@rgdt aMaﬂ(yAdlBtdroaﬁla]ﬂt}&mlktexy Lysi ne, and

Arginine are als abl e t orm.co u ds, o, t.he invention.
[0075] Al ternat?Vi éy;ilegeﬁo%kogy?’agﬁma@jlo ngﬁ?'ﬂﬁa r@rg( B8 ysed. The

am ne groups i Retsualldibs-H; adi; nB}; -$:1-aH; HNg)antIe,rJrC&Ig&(aﬂz@FL iHakEd,;by a noi ety
B, as shown in ti bo is a carbon
chain or a het gh% mgﬁ]sﬁhé%ﬁboﬁﬁé%éﬁw n(gps%mapbff(%%ﬁstl tuted with
at | east one subsiRhyeOiC(ORLOET,K,f MTORNER G ONR,GONKIO5RNg of al kyl,

al kenyl , alkyn&l am no, al kyl am no, dial kyl am no, trlalk%lanlno

anlnoalkyl ary @¥Eﬁddﬂwﬁ@¥%?%€?EFﬁ€e05?0Hﬂﬂﬁ8*ﬁ§ﬁé?3&?%lPEsn@yclic
aromatic cycli ﬁmlt&ﬁﬂooﬂ@ﬁau&"Méiélgiﬂlﬂhatlcala&@ﬂber&ﬁ@-rh@ylal {/;[' StheresHAARPLY | _
carboxylic acid, ester, carbon car bonyl di ox thloether and t hi ol
groups. [0076] W 1§@§@E8&@5ﬁ9ﬂﬁa?ﬁ@ “ﬁbﬂ@ﬁ%ﬁ%ﬂﬂﬁﬁtmﬁﬁ@“ﬁ§éﬂb¥ in the present
invention include, but are not limted to, N, N -dinethylethyl enedi am ne,

pi perazine, 2- nethyl pi perazine, 1,2-bis(N-ethylam no)ethylene, and 4, 4-
trimet hyl enedi pi peridine. [0077] End groups Z and Z', together with the
atons to which they are attached, represent acrylate, nethacrylate or am no
end group. In enbodinments, Z and Z° forman am no group or unsaturated
acrylate or nethacrylate group on both -21 -



termni of the polyner. Thus, for exanple, in the case where Z and Z' form
an amno noiety, Z' is hydrogen and Z is -NR2-H Were the end group is
acryl at e, W 2010/0833791- 11 nmeans that Z and the carbon to RATAl$20m/0pH4Att ached
forma CH2= terminus of the acrylate or nethacrylate end group while Z
forns a [0078] Non-limting exanples of polymers with am ne term nated end
groups and acrylate term nated end groups are: [0079] In enbodi nents, n in
formulas (1) to (IV) nmay range from 1l tqgp10,000. However, presently
preferred conpounds of the invention are oligoners, having 3 to 10 am no
ester units. A conposition according to the invention may contain a
plurality of ohwgmnansmﬂ&ﬂﬁﬁh&ﬁmendh&emgmhtm@ﬂﬁﬁ@&ﬁImen@bﬁﬁmnded

t d th t d t tab
carrior sach ¢ Rt s’ WBHIBERT HsAC obRSUE” S REar Tl Gl ¥ urt nout

irritation to hheogybEsbaludtaleferibddgboyeaRDSdih QR béra;bstbtateu@rt he form of an

oi | -inwat er enul sjon ter- n, i spersion, a suspension,

a cream a foaHs" St‘@‘@?da ‘%\? Xa@p{%ﬂ%Peraﬁy Hpgﬁﬁ %Ssua‘iueﬁ‘ffrf‘ﬁ%le [0081] The
p-am no ester QRERAS th@s;ﬁ@lﬁ@'éﬁlbbdim@ﬁtgmn ih et H@mpRIMABAL U&Rribdd a range
of about 0.01 Eercent by wei ght to about 20 percent by weight of the

conposi tion. C'éfbodi nents, the p-amino ester is present in a range of
about 0.1 perCﬁmBS]thé’\@hﬂmteitoi?yc‘?zp%hseh%%lrp%f%maIpMoM@dcgJ?tnon the
conposition; and in still other enbodinents in a range of about 1.0 percent
by weight to abr@u@tlgpgrtlp%y@@ﬁwab@;d il rreturfiah 82 Lrecnghsrdasietsywed. accor di ng
that they cont o e ARt C e 3T o AR a g O D e e o
Pref erabl y wat ejsteims whichgant inglnda dremefonipesdt sromsmbetedandl ergurematiche i nventi on
in a range of o £ In the
presently pref g&?%%’%%ﬁ%gésrr@%dstgx ng\?hl%ﬁlatlgLn%sen eolﬁgrqquéyﬁcéﬁﬁn “of about 80 to
about 95 per cenmcludy thasi Igahtng(ffontW@tcdnmlﬂdr@mS @m@emjenﬂhmmm cally
3;;3'0} ﬁbLgl cah :ayernfsu urtebnrecrlp g rggzr?l{rqgvh?c%:he i D5eeh cp g sguﬁrﬁleﬂét?m%t‘Br%"e”%' gga' Ly
included in a ogivgellyobe @itz add ﬂhetrmmgbmhetterﬂ)ﬁloﬁ perapantallypewei ght, in
preferred enbodi nents S; (L& range of ahout 0.5 %ﬁ{i.cee% by wei ght to about
3.0 percent by 4SHAtd TeGraibsROGIgPeRt Bt hefrstis "y e Wet er ni ned by
those of ordi naoyasks, b-, bn7-ifegbaicd ring bﬂ*topﬁlydym@h@o@«pﬁdrelﬁamb@t b@n, depending
on how the conpositigon |s intended to be delivered. Suitable enulsifiers

may be sel ect ef$ #Epht hBLEORABTRAICRL trova Oy Sy andi N 6y im eVt aseuend i i t at i on,
Pol ysor bat e 20suifdehtaehshdhfly b3 optRahiy @Q&Mcsnﬁelu&gﬂ)hr&e@hma&ﬂmt he like.
[0084] A fatty alcohol, or a mxture Brow in an anount of 0.1
to about 5.0 pBreewreysje w@mgﬁ?mam%@sm@gm IBhIIRgS %Y’@%P%fé’e?l}ﬁlt?kem ng
and/or enol |'i epty Bf-LREELLS@fs lddap@ﬂaibw s@fé&%@froﬁ tﬁea(t)@yge@klgﬁmndconponent such
as cetearyl alcohol (a mxture of fatty al cohols), na provided in a
range of about nirogen, yharem (heachenmemfer Ilﬁlﬂas@ftotzlﬁ‘éu'd@) §|eta¢fb<?r [ 0085] One
or nore fatty cent by

nei ght o 5. b B R e B e B AR bl 0BG E OTcl He

wi t hout | i m t atiguble bopdd. itthenireged,and swWhar heteratohs nlayholopiianalici d, nyristic
acid, and ot he royi enol | i ent
properties in é’aﬂlg?c?m glgt r%e%?ﬁ(q:%%%%%@tlﬁ?a Ogﬁ(f%@g%g%ong%gpgécg{]s) accordi ng
to the inventi myqulyeaapbsa)haterodyuhlrerimgs nhaefa:@tfus@dea :&tkiyltqrhetexcmy\]/ﬂngl onal Iy used
in hair treat n@ﬁ??‘: 0S| 19 &xam fes of s |tabl e additives
i ncl ude enol | i ﬁlgé)ggﬁgrsqmﬁ’ fcycéff/ ag s r%‘eﬁeﬁn ARt s, cationic

surfactants, nedinaté adgulrtasiag anohsﬁveadmzlmmg fatoensS\ ihabitoao tisg atbmag rances,

Screeni ng agent reser n en rOt e| ns, V| tam ns, S| | | cones,
v 09 g SRR B B i Rl T pres o R4S evnt het | o

oi I's and any otdigfionatbidréN@nLiadepRMdna adldcyedusdsdlfur, @Qﬁg}:@saxﬂlnaﬂfgeﬁ or the
care and/ or treat ment of keratinous fjbers. -23 - General Synthetic

Procedure | 0089"] W@Wgrfé‘é%’i alorgs arg fErbe, FH%%%P% bejag {ineHéthB&iSbN was
performed in 3(RthddARvidSDS tHednS a‘t’Mrﬁshsd@H@sn%r‘e@iarﬁ%’l@%yhﬂﬂeﬁi}/rwlﬁ)}]

pol yet hyl ene core liners, and stirred with 15 mm Tef |l on@ coat ed spin
bar. For each PWHBEInghpymeylpy iy lvigudaelybditzehbasazayldroosaiald. was added by
pi pette for liquids or by mass for solids at desired ratios. Vials were
stirred at 90C for 48 hours. The spin bar was renoved while the reaction
material was still hot. Polymers were allowed to cool to roomtenperature
bef ore observing for color and viscosity as a rough nonitor of reaction
conpl eteness. As the reactions went to conpletion, the viscosity
dramatically increased and the m xtures turned nore yell ow anber in color.
Products were stored at 4C [0088] Pr| mary am nes were obt ai ned from

P YARZ a2



Exanple 1-1 HO [0089] The above pol ymer was synthesized follow ng the
procedure outlined above using 5.0 grans of pol ybutadi ene diacrylate (99%
havi ng a wol2emwisas7owei ght of 3000Da (1 equival ent) and BEFP/UB20mg/00f147

N- (3- am nopropyl ) diethanolam ne (1.2 equivalents). The resulting materi al
was characterized via 1H NVR. [0090] HNMR (CDC13): 6 (ppm 1.0-1.3 (m,
1.3-2.5(m, 1.6-1.7 (m, 1.8-2.2 (m, 2.4-2.5 (m, 2.5-2.7 (m, 2.7-2.8
(m, 3.6-3.7 (m, 4.8-5.1 (m, 5.2-5.4 (1n)., 5.4-5.7 (m. [0091] Al NWR
spectra were recorded on a Varian Mercury 300MHz spectroneter and taken in
CDC13. - 24 - [0092] In |like manner, Exanples 1-2 through 1-11 bel ow were
formed from pothydlikzaig, erelicbBt, ltlgiblateﬂylpmkamthm@mmwquaimﬁm ghd tht400Da or

200000) and Lo SRRSO RS LTRSS FRTERYAE? . ! ol

Exanpl e 1-2 Hbkxao letted fromx@eploap dondistifk d)branched and unbranched
alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, thioalkoxy, amino, alkylamino,
dialkylamino, trialkylamino, acylamino, cyano, hydroxy, halo, mercapto, nitro,
carboxyaldehyde, carboxy, alkoxycarbonyl, and carboxamide.
[0040] The term carbonyldioxyl, as used herein, refers to a carbonate group of
the formula —-O-CO-OR.
[0041] The term carbamoyl, as used herein, refers to an amide group of the
formula -CONH,.
[0042] The term hydrocarbon, as used herein, refers to any chemical group
comprising hydrogen and carbon. The hydrocarbon may be substituted or
unsubstitued. The hydrocarbon may be unsaturated, saturated, branched,
unbranched, cyclic, polycyclic, or heterocyclic. Ilustrative hydrocarbons
include, for example, methyl, ethyl, n-propyl, iso-propyl, cyclopropyl, allyl,
vinyl, n-butyl, tert-butyl, ethynyl, cyclohexyl, methoxy, diethylamino, and the
like. As would be known to one skilled in this art, all valencies must be satisfied
in making any substitutions.
[0043] The term thiohydroxyl or thiol, as used herein, refers to a group of the
formula —SH.
[0044] The term ureido, as used herein, refers to a group of the formula -NH—
CO-NH;
[0045] The following are more general terms used throughout the present
application:

(13 ” (13

[0046] As used herein, the singular forms “a”, “an”, and “the” include the plural
reference unless the context clearly indicates otherwise. Thus, for example, a
reference to “a monomer” includes a plurality of such monomers.

[0047] The term “keratin” as used herein refers any one of a class of fibrous
structural proteins found in hair, wool, and nails. Keratin proteins contains a
large quantity of cysteine residues. Human hair is a keratin that has

approximately 15% cysteine residues cross-linked by disulfide bridges.



Exanple 1-5 Exanple 1-7 Exanpl e 1-8 Exanple 1-9 Exanple 1-11 - 26
- Exanple 2-1 Feel Test [0094] The feel properties of preferred polyners on
hai r wer ewassw#sesy9 | Og of a 1% (wWw in THF sol uti on waR€TASe@aned47
Solutions were applied to dry Ig x 2.5cmw de x 22cm |long hair tresses of
virgin straight mediumbrown hair (International Hair Inporters). Tresses
were curled with a 1/2 in. dianeter curling iron (Hot Tools Mdel 1101) on
t he hi ghest heat setting (approximtely 3Q0C) for 30 seconds. Each tress
was evaluated with clean hands for the followi ng attributes: tack, grease,
friction, and the presence of a coating. Each attribute was rated agai nst
the foll ow ng H0d48leAs Oseddnein, 3 <sbhghir; is2Tnmdetgdtectuddenicgpsaritg.in R0095] The

A Ak G T A

exenpl ary of peahgisted epapasitiisdssveddasesutaiedche feel properties obtai ned.

TABLE 1 [0049] The term “oligomer,” as used herein, refers to a chemical compound with
less than 10 repeating structural units. In particular, a compound according to the
invention containing less than 10 B-amino ester groups is considered an oligomer,
notwithstanding the size of the block connecting the amino ester groups.
[0050] The term “polymer,” as used herein, refers to a chemical compound of
repeating structural units (monomers) connected by covalent bonds. A polymer
is typically of high molecular weight comprising 10s to 100s to 1000s or even
more monomers. However, as used herein, the term “polymer” also includes
“oligomers.”
[0051] The term “rubber,” as used herein, means a compound containing
repeating units of butadiene, isoprene, chloroprene, styrene-butadiene, or
variations thereof, and also includes ethylene vinyl acetate (EVA) (such as sold
under the tradename Elvax®), urethane rubber, silicone rubber or silicone
elastomer. These units incorporated in a molecule constitute the “rubber moiety”
of the molecule, as that term is used herein.
[0052] The symbol YV in a chemical structure means that different atoms
and/or bonds may be found at that position. Thus, in formula (I), A is designated
with symbol ™Y because a number of options exist for the configuration of
A. In connection with the end groups, to form an acrylate or methacrylate end
group, for example, Z ¥ means that Z and the carbon to which it is
attached form a ©H2= terminus of the acrylate or methacrylate end group.
Alternatively, in the same formula, the ¥ symbol may represent a bond

with the next monomer repeat group.

Preferred embodiments

[0053] Hair treatment compositions according to the invention comprise a f3-
amino ester compound which may be formed by reacting a diacrylate or
dimethacrylate with an amine according to one of the following general reaction

schemes:



Compound Tack Grease Coating Friction PBD:.amne 1:1.2 14PBD: oct yl am ne
0 01 0 14PBD: am no 2-propanol 0 O
WO 2010/083379 PCT/US2010/021147

-15-
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| A . HN—R, —»
Oo*~0
R4 Ri
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I S A i ——
o+ 0
Rs Ry
Ry R,

[0054] In these formulas R; is a hydrogen or methyl, which defines the starting
material as a diacrylate or a dimethacrylate. R, R3, and Ry are selected from the
group consisting of alkyl, alkenyl, alkynyl, acyl, alkoxy, alkoxyalkyl, amino,
aminoalkyl, aryl, heteroaryl, amido, alkylthioether, carbamoyl, carbonyldioxyl,
carboxyl ester, cyclic aliphatic, cyclic heteroaliphatic, aromatic, heteroaromatic
and ureido groups, each of which groups may be substituted with at least one
substituent selected from the group consisting of alkyl, alkenyl, alkynyl, acyl,
alkoxy, alkoxylalkyl, amino, aminoalkyl, aryl, heteroaryl, amido, cyclic aliphatic,
heterocyclic aliphatic, halogen, hydroxyl, cyano, carbamoyl, carboxylic acid,
carbonyldioxyl, alkylthioether, siloxyl, and thiohydroxyl groups.

[0055] If the starting material is a dimethacrylate, the above reactions form
compounds represented by the corresponding formulas (I') and (II'), wherein A,

B, Z, 7! and n are as defined above for formulas (I) and (II):

@) @)
Z A J\(\ Z, (ll)
Ovw (O N
n
Ro
O O
7 A B zZ (N
(012°2%210) ||\|’W\f||\| n
Rs R,

[0056] Where the starting material is a diacrylate, the above reactions form

compounds represented by the corresponding formulas (I) and (II):



1 0 14PBD: n- (3-am nopropyl) diethanolamne 0 0 0 2
14PBD: 4- met hoxybenzylamne 0 O 1 0 14PBD: 4- (Am nonet hyl )pyridine 0 0 1 O
30PBD: 3- awDrr0t0108p370 panol PCT/US2010/021147

16 -

O O
Z A )J\/\ VA (1)
o0 I|\I n
R
O O
7 A )k/\ B z I
o0 Nvwwv N
|| /n

R3 R4
[0057] Such compounds include, without limitation, the compounds disclosed in
the aforementioned patents and published applications incorporated by reference.
[0058] In an embodiment of the present invention, n is in the range of 1 to
10,000. In certain other embodiments of the present invention, n is in the range
of 1 to 1,000, 1 to 100 or 3 to 10.
[0059] In preferred embodiments, the acrylate or methacrylate moieties in the
compounds are linked by a relatively high molecular weight moiety A. In the
presently preferred embodiments, A is a rubber moiety, including without
limitation, a material comprising monomers selected from butadiene, styrene-
butadiene, chloroprene, and isoprene monomers.
[0060] Rubber-containing materials that may be reacted to form a polymer
according to the invention include, without limitation, polybutadiene diacrylate,

which is represented by the formula

\)J\o 7 _OW(\

\ 0]

m

or its corresponding dimethacrylate.
[0061] Polyisoprene diacrylate may also be used, represented by the following

formula,



0 0 1 O 30PBD: 4-am no-1-butanol 1 0 0 0 30PBD: 2- ( 2- Am noet hoxy) ethanol 1 0O
O O PBD:amne 1:1.8
WO 2010/083379 PCT/US2010/021147
17 -

~ebys

The corresponding dimethacrylate may also be used.

[0062] In these starting materials m may be 1 to 60, and in certain embodiments
1 to 40, 1 to 30 or 20 to 30.

[0063] Alternatively, polychloroprene or styrene-butadiene rubbers may be
modified into diacrylates or dimethacrylates, which can then be reacted according
to the general reaction schemes I and II above. Styrene/butadiene rubbers have

the following general structure:

[(CHZ—CH=CH—CH2>m—CH—CH2]n

[0064] Poly-chloroprene has the general structure

—fc% /CHz]—m
c==CcH
o’

[0065] In presently preferred embodiments polybutadiene diacrylates (PBDs) are
employed as a starting material. Although not limiting the invention, diacrylates
and dimethacrylates having a number average molecular weight in the range of
1000 g/mol to 5,000 g/mol may be used. In the examples elaborated below, two
different starting material were used, having a number average molecular weight
of 1400 g/mol and 3000 g/mol, respectively.

[0066] In other embodiments, A is an optionally substituted carbon chain or
heteroatom containing carbon chain containing 1 to 30 atoms in the chain. Thus,
in some instances, 1,4-butanediol diacrylate, 1,4-butanediol dimethacrylate, 1,2-

ethanediol diacrylate, 1,6-hexanediol diacrylate, 2,5-hexanediol diacrylate, and



14PBD: 3- am nopropyl tri et hoxysilane O 0 2 O 14PBD: 4- Met hoxybenzylamne 1 0 1
0 14PBD: 4- (Am nonet hyl )pyridine 0 0 1 O 30PBD: et hanol am ne 1
WO 2010/083379 PCT/US2010/021147

- 18-

1,3-propanediol diacrylate may be used as a diacrylate starting material, such that
A comprises a carbon chain having less than 30 atoms.

[0067] The linker A between the acrylate or methacrylate moieties of the
compound may comprise a substituted carbon chain wherein the substituents join

to form one or more rings. For example, such multicyclic moiety A may be

>

The corresponding compound useful in a hair treatment composition according to

represented by the formula

the invention has the following formula, wherein 7, Z' and R are as described

above.:

S VSN )

[0068] Alternatively, linker A may comprise a carbon chain or heteroatom-
containing carbon chain having one or more aromatic substituents on the chain,

resulting in compounds according to the following formula,

o 0
Z .
O/\E\O/U\/\’\Il i Z
R
o 2
O

[0069] The diacrylate or dimethacrylate starting material may be reacted with
amines having varying functional groups at varying ratios. For example,
acceptable PBD:amine ratios may range from about 1: 2 to about 2: 1. In the
examples elaborated below, PBD:amine ratios were varied between 1:1.8 and
1:1.2.

[0070] The compounds according to the invention, resulting from the above-
described reaction, sometimes have small amounts of unreacted amine. In

preferred embodiments, the compound used in the composition according to the



0 O O 30PBD: n-(3-am nopropyl) diethanolamine 0 0 O 1 14PBD neans

pol ybut adi ene di acryl ate havi ng a nol ecul ar wei ght of 1400Da. 30PBD neans
pol ybut adwerrelodisaizpy| at e havi ng a nol ecul ar wei ght of 3P00MDs201E02 P € 3- 1
Snap and Movenent Test [0096] The novenent of hair treated with each
polymer in Table 1 was assessed. A 1% (ww) solution of 1Oy of each pol yner
in THF was prepared. Solutions -27 - were applied to dry Ig x 2.5cmw de X
22cm |l ong hair tresses of virgin straight_nediumbrown hair (lInternationa
Hair Inporters). Tresses were curled with a 1/2 inch diameter curling iron
(Hot Tools Mbdel 1101) on the highest heat setting (approxinmtely 200C) for
30 seconds. CnmemﬁmmkpmhMEkﬁmM$nDﬁw%h@e%nbssamﬂﬂm(Emwemﬂﬁ&mtmndulI | ength

and rel eased. Sna t n|t recoil of the tress, while
novement is deFPﬁﬁ%e§§£§H?S%3H§%H q%‘?Wﬁﬁ g??&? the initial recoil that the
tress was in nEO7TONA s&ﬁabl@dhhcrﬁl&tetoh ﬂlmeIMae{ySitd Mayhbe 1¥RdtedWith Bplﬁrhar@t tributes
were rated agai nst the follown ood =great, 4=

poo 1=0k, 2
excel | ent. ScofBCFpvIng # Brmyiy 2§ﬁg mﬁﬁ%lﬂﬁﬁ%ﬁ&%kmﬂﬁ?BYB§§¥W%d [0097] The
results for snapdiadd TRME B dnQfe pithil @RheGRITNRUBLSd RSP adsGedi VEN 1N

Tabl e 2. TABLE 2
properties to the composition. Thus, the amine may be selected to modify the
properties imparted to the composition by the rubber moiety, to reduce a greasy,
heavy feel while maintaining the frictional attributes obtained with the rubber, for
example. Alternatively, hydrophilic groups may be incorporated into the
compound via the amine to improve water solubility. Likewise, hydrophobic
groups may be used to improve oil phase formulation and/or interaction with hair
lipids. Aromatic moieties and styrene-containing moieties may be used to
increase the stiffness of the finished compounds.
[0072] The following primary amines have been used to formulate compounds
according to the invention: propylamine; butylamine; pentylamine; hexylamine;
octylamine; 1-aminodecane; isopropylamine; sec-butylamine; isobutylamine;
tert-butylamine; 2-aminopentane; isopentylamine; 2-amino-6-methylheptane; 3-
(dimethylamino)-1-propylamine; 2-diethylaminoethylamine; 2-
(diisopropylamino)ethylamine; 3-(diethylamino)propylamine; N,N-
dimethylethylenediamine; ethanolamine; 3-amino-1-propanol; amino-2-propanol;
4-amino-1-butanol; 5-amino- 1-pentanol; 6-amino-1-hexanol; n-(3-
aminopropyl)diethanolamine; 2-(2-aminoethoxy)ethanol; 2-methoxyethylamine;
3-methoxypropylamine; 3-ethoxypropylamine; 3-butoxypropylamine;
aminoacetaldehyde dimethyl acetal; 3-Isopropoxypropylamine;
aminoacetaldehyde diethyl acetal; 4-aminobutyraldehyde diethyl acetal; 3-
aminopropyltriethoxysilane; 2-methoxybenzylamine; 4-methoxybenzylamine; 2-
phenoxyethylamine; 3,4-dimethoxyphenethylamine; 4-methoxyphenethylamine;
2-methoxyphenethylamine; tyramine; benzylamine; 4-methylbenzylamine;
phenethylamine; 4-aminobenzylamine; 4-tert-butylbenzylamine; 4-
phenylbenzylamine; 4-iodobenzylamine; 4-(aminomethyl)pyridine; 3-
picolylamine; 2-fluorobenzylamine; 4-fluorobenzylamine; 4-

fluorophenethylamine; 3-3-(trifluoromethyl)benzylamine;



Compound Snap Movenent PBD: am ne (1:1.2) 14PBD: octyl am ne 3 3 14PBD: am no
2-propanol 2 2 14PBD: n-(3-am nopropyl) diethanolamne 3 3
14PBD: 4- me0louydIsa3Tayl am ne 3 3 PCT/US2010/021147

220 -

2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9-heptadecafluorononylamine; cyclopropylamine;
cyclopentylamine; N-(3-aminopropyl)-2-pyrrolidinone; cyclohexylamine;
cyclohexanemethylamine; 2-(1-cyclohexenyl)ethylamine; 1-(2-
aminoethyl)piperidine; 3-morpholinopropylamine; (+)-3-amino-1,2-propanediol;
2-amino-1,3-propanediol; 2-Amino-2-methyl-1,3-propanediol; 2-amino-2-ethyl-
1,3-propanediol; N,N-bis(2-hydroxyethyl)ethylenediamine; oxamic Acid; and 2-
amino-2-(hydroxymethyl)propane-1,3-diol.

[0073] Suitable amines containing siloxyl substituents may be used as starting
materials, including, without limitation, 3-aminopropyl(diethoxy)methylsilane; 3-
(2-aminoethylamino) propyldimethoxymethylsilane; N-[3-
(trimethoxysilyl)propyl]ethylenediamine; 3-[2-(2-

aminoethylamino)ethylamino Jpropyl-trimethoxysilane; and 1-[3-
(trimethoxysilyl)propyl]urea.

[0074] The amino acids, including Alanine, Leucine, Serine, Cysteine, Tyrosine,
Glutamic Acid, Glutamine, Lysine, and Arginine are also suitable to form
compounds according to the invention.

[0075] Alternatively, a bis (amine) starting material may be used. The amine
groups in such bis (amine) starting materials are linked by a moiety B, as shown
in reaction scheme II above. In general B is a is a carbon chain or a heteroatom-
containing carbon chain, optionally substituted with at least one substituent
selected from the group consisting of alkyl, alkenyl, alkynyl, amino, alkylamino,
dialkylamino, trialkylamino, aminoalkyl aryl, ureido, heterocyclic, aromatic
heterocyclic, cyclic, aromatic cyclic, halogen, hydroxyl, alkoxy, cyano, amido,
carbamoyl, carboxylic acid, ester, carbonyl, carbonyldioxyl, alkylthioether, and
thiol groups.

[0076] Bis(secondary amine) monomers that are useful in the present invention
include, but are not limited to, N,N'-dimethylethylenediamine, piperazine, 2-
methylpiperazine, 1,2-bis(N-ethylamino)ethylene, and 4,4'-
trimethylenedipiperidine.

[0077] End groups Z and 7', together with the atoms to which they are attached,
represent acrylate, methacrylate or amino end group. In embodiments, Z and 7/

form an amino group or unsaturated acrylate or methacrylate group on both
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termini of the polymer. Thus, for example, in the case where Z and 7’ form an
amino moiety, 7' is hydrogen and Z is -NR,-H. Where the end group is acrylate,
7YV means that Z and the carbon to which it is attached form a CHz=
terminus of the acrylate or methacrylate end group while 7’ forms a

[0078] Non-limiting examples of polymers with amine terminated end groups

and acrylate terminated end groups are:

é v N

HO/\/N\/\OH HO/\/N\/\OH HO/\/N\/\OH
0] o] o] 0 0 0
Vj\o‘{“ S — YOJ\/\N/\)J\OWOJK/\N,\)LO Y _ \OJ\/
y y
HO/\/N\/\OH HO/\/N\/\OH

wherein y is 1 to 100.

[0079] In embodiments, n in formulas (I) to (IV) may range from 1 to 10,000.
However, presently preferred compounds of the invention are oligomers, having
3 to 10 amino ester units. A composition according to the invention may contain
a plurality of oligomers of different length.

[0080] The preferred compositions used in the invention include a cosmetically
acceptable carrier such that the composition can be applied to the hair without
irritation to the eyes or scalp. The compositions may be in the form of an oil-in-
water emulsion, a water-in-oil emulsion, a dispersion, a suspension, a cream, a
foam, a gel, a spray, a powder, a liquid or a pomade.

[0081] The B-amino ester compound is generally present in the composition in a
range of about 0.01 percent by weight to about 20 percent by weight of the
composition. In embodiments, the B-amino ester is present in a range of about
0.1 percent by weight to about 10.0 percent by weight of the composition; and in
still other embodiments in a range of about 1.0 percent by weight to about 5.0
percent by weight.

[0082] The compositions according to the invention are preferably water or

water-alcohol based, meaning that that they contain greater than 50 percent by
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weight water. Preferably water is present in the compositions according to the
invention in a range of 60 to 99 percent by weight of the composition. In the
presently preferred embodiments, water is present in a range of about 80 to about
95 percent by weight of the composition.

[0083] The cosmetically acceptable carrier for the compound contains
ingredients conventionally used in hair treatment compositions. One or more
emulsifiers may be included in a range of about 0.1 to about 10.0 percent by
weight, in preferred embodiments, in a range of about (.5 percent by weight to
about 3.0 percent by weight. Suitable formulation amounts may be determined
by those of ordinary skill in the art without undue experimentation, depending on
how the composition is intended to be delivered . Suitable emulsifiers may be
selected from those known in the art, including without limitation, Polysorbate
20, Polyacrylate-13, Polyisobutene, Oleth-10, and the like.

[0084] A fatty alcohol, or a mixture, may be provided in an amount of 0.1 to
about 5.0 percent by weight of the composition to provide thickening and/or
emollient properties. In embodiments, a fatty alcohol component such as cetearyl
alcohol (a mixture of fatty alcohols), may be provided in a range of about 0.1 to
1.0 percent by weight of the composition.

[0085] One or more fatty acids may be provided in a range of about 0.1 percent
by weight to 5.0 percent by weight of the composition. Fatty acids, include
without limitation, palmitic acid, stearic acid, linoleic acid, myristic acid, and
others known in the art to provide thickening and/or emollient properties in a hair
treatment composition.

[0086] Compositions according to the invention may also include at least one
additive conventionally used in hair treatment compositions. Non-limiting
examples of suitable additives include emollients, processing aids, dyes, anionic
surfactants, cationic surfactants, nonionic surfactants, amphoteric surfactants,
fragrances, screening agents, preserving agents, proteins, vitamins, silicones,
polymers such as thickening polymers, plant oils, mineral oils, synthetic oils and
any other additive conventionally used in compositions for the care and/or

treatment of keratinous fibers.

scores were given nore weight than snap/ novenent scores as fee

TABLE
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General Synthetic Procedure

[0087] The synthesis of the compounds described below was performed in 30ml
clear glass jars with phenolic caps lined with polyethylene core liners, and stirred
with 15.9x9.5mm Teflon® coated spin bar. For each reaction, 5g of PBD was
added to each vial. Amine was added by pipette for liquids or by mass for solids
at desired ratios. Vials were stirred at 90°C for 48 hours. The spin bar was
removed while the reaction material was still hot. Polymers were allowed to cool
to room temperature before observing for color and viscosity as a rough monitor
of reaction completeness. As the reactions went to completion, the viscosity
dramatically increased and the mixtures turned more yellow/amber in color.
Products were stored at 4°C.

[0088] Primary amines were obtained from Sigma-Aldrich, Inc. (St. Louis, Mo.)
and VWR International, LCC (West Chester, Pa.). PBDs were obtained from
Sartomer Company, Inc. (Exton, Pa.) (Sartomer product #CN307) and San Esters
(New York, NY) (product # BAC-15 and BAC-45).

Example 1-1
0 0
z OWO)J\/\N z
y n
5

HO
[0089] The above polymer was synthesized following the procedure outlined

above using 5.0 grams of polybutadiene diacrylate (99%) having a molecular
weight of 3000Da (1 equivalent) and 325.11mg of N-(3-aminopropyl)
diethanolamine (1.2 equivalents). The resulting material was characterized via 'H
NMR.

[0090] HNMR (CDCls): ¢ (ppm) 1.0-1.3 (m), 1.3-1.5 (m), 1.6-1.7 (m), 1.8-2.2
(m), 2.4-2.5 (m), 2.5-2.7 (m), 2.7-2.8 (m), 3.6-3.7 (m), 4.8-5.1 (), 5.2-5.4 (m),
5.4-5.7 (m).

[0091] All NMR spectra were recorded on a Varian Mercury 300MHz

spectrometer and taken in CDCI3.
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[0092] In like manner, Examples 1-2 through 1-11 below were formed from
polybutadiene diacrylate polymer (molecular weight 1400Da or 3000Da) and
suitable amines to form the B-amino ester compounds listed below.
Compositions were formulated and tested as set forth below.

[0093] Example 1-2
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Example 2-1 Feel Test

[0094] The feel properties of preferred polymers on hair were assessed. 10g of a
1% (w/w) in THF solution was prepared. Solutions were applied to dry 1g x
2.5cm wide x 22cm long hair tresses of virgin straight medium brown hair
(International Hair Importers). Tresses were curled with a %2 in. diameter curling
iron (Hot Tools Model 1101) on the highest heat setting (approximately 200°C)
for 30 seconds. Each tress was evaluated with clean hands for the following
attributes: tack, grease, friction, and the presence of a coating. Each attribute was
rated against the following scale: O=none, 1=slight, 2=moderate, 3=excessive.
[0095] The desired feel properties are no grease, no tackiness, very little coating
or none at all, and slight friction. The results obtained in Table 1were exemplary

of preferred compositions, based on the feel properties obtained.

TABLE 1

Compound Tack Grease | Coating | Priction
PBD:amine 1:1.2

14PBD:octylamine 0 0 1 0
14PBD:amino 2-propanol 0 0 1 0
14PBD:n-(3-aminopropyl)

diethanolamine 0 0 0 2
14PBD:4-methoxybenzylamine 0 0 1 0
14PBD:4-(Aminomethyl)pyridine 0 0 1 0
30PBD:3-amino-1-propanol 0 0 1 0
30PBD:4-amino-1-butanol 1 0 0 0
30PBD:2-(2- Aminoethoxy)ethanol 1 0 0 0
PBD:amine 1:1.8

14PBD:3-aminopropyltriethoxysilane | 0 0 2 0
14PBD:4-Methoxybenzylamine 1 0 1 0
14PBD:4-(Aminomethyl)pyridine 0 0 1 0
30PBD:ethanolamine 1 0 0 0
30PBD:n-(3-aminopropyl)

diethanolamine 0 0 0 1

14PBD means polybutadiene diacrylate having a molecular weight of 1400Da.
30PBD means polybutadiene diacrylate having a molecular weight of 3000Da.

Example 3-1 Snap and Movement Test
[0096] The movement of hair treated with each polymer in Table 1 was assessed.

A 1% (w/w) solution of 10g of each polymer in THF was prepared. Solutions
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were applied to dry 1g x 2.5cm wide x 22cm long hair tresses of virgin straight
medium brown hair (International Hair Importers). Tresses were curled with a 12
inch diameter curling iron (Hot Tools Model 1101) on the highest heat setting
(approximately 200°C) for 30 seconds. Once cool, the ends of the tress were
extended to full length and released. Snap is defined as the initial recoil of the
tress, while movement is defined as the length of time after the initial recoil that
the tress was in motion, as well as the intensity of motion. Both attributes were
rated against the following scale: O=poor, 1=0k, 2=good, 3=great, 4= excellent.
Scores of 4 for both snap and movement were desired.

[0097] The results for snap and movement for thirteen compounds tested are

given in Table 2.

TABLE 2
Compound Snap Movement
PBD:amine (1:1.2)
14PBD:octylamine 3 3
14PBD:amino 2-propanol 2 2
14PBD:n-(3-aminopropyl)
diethanolamine 3 3
14PBD:4-methoxybenzylamine 3 3
14PBD:4-methoxybenzylamine 3 3
30PBD:4-(Aminomethyl)pyridine 2 2
30PBD:3-amino- 1-propanol 0 0
30PBD:4-amino- 1-butanol 2 2
PBD:amine 1:1.8
14PBD:3-aminopropyltriethoxysilane | 3 3
14PBD:4-Methoxybenzylamine 3 3
14PBD:4-(Aminomethyl)pyridine 3 3
30PBD:Ethanolamine 3 3
30PBD:n-(3-aminopropyl)
diethanolamine 2 2

[0098] The polymers on Table 3 were chosen as exhibiting better properties
based on the overall results obtained in the feel and the snap/movement tests.
Feel scores were given more weight than snap/movement scores as feel is a more

desirable property.
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TABLE 3
Compound Tack | Grease | Coating | Priction | Snap | Movement
PBD:aminel:1.2
14PBD:octylamine 0 0 1 0 3 3
14PBD:amino 2-
propanol 0 0 1 0 2 2
14PBD:n-(3-
aminopropyl)
diethanolamine 0 0 0 2 3 3
14PBD:4-
methoxybenzylamine 0 0 1 0 3 3
14PBD:4-
methoxybenzylamine 0 0 1 0 3 3

Example 4-1 Consumer Use Test

[0099] B-amino ester compound according to Example 1-1 was formulated into a
cream according to Formulation Example 5-1 below and a cream according to
Formulation Example 5-2. These two formulations were given to 20 women.
The women in the study were blinded to the ingredients and the potential
performance benefits of the formulations. The women were asked to use each
product for one week. Typically, the formulations were applied to wet hair and
blown dry to a desired style. After using the two formulations, the women were
interviewed and asked to fill out a product performance survey. The needs of the
20 women compared to how the two formulations delivered against those needs

are shown in Table 4.

TABLE 4

Desired Benefit Priority | Benefit Benefit
Delivered Delivered
From Cream From Spray

Volume and body High High Med

Thickening High High Med

Weightlessness High High Med

Lasting Effect High High Low

Ease of Achieving High Med Low

Effect

Lack of Residue Med Med Low

Softness Low Med Low

Shine/Conditioning Med Med Low




Forrmul ati on Exanple 5-1 [00100] A styling cream containing 3-am no ester
conpound according to the invention may include the follow ng:

| ngr edi erveZ910/0833Mt erq. s. 3-am no ester conpound0. 50- @COWSRabysarbat e 20
(and) Polyacryl ate-13 (and) Pol yi sobutene (Emul sifier)0.50-4.00
Fragrance0. 20- 3. 00 Phenoxyet hanol (and) Methyli sothi azolinone
(Preservative)0.50-1.50 PPG 2 Myristyl Ether Propionate

(Emol l'ient)0.10-5.00 A eth- 10 (Enul sif.ix»r)0.10-2.00 Forrmrul ati on Exanpl e
5-2 [00101] A styling cream containing 3-amno ester conpound was prepared
with the follow ng ingredients: |Ingredients%vw Water93.00 3-am no ester

conpound3. 00 Po| tsenihete 20 (and) Meal yacmddat e- 13 (andpwPol yi sobuflenel. 45
Hold/Control/Texture Med Med Low
Ease of Use Med Med High
Pleasant Smell Med Low Low

Formulation Example 5-1
[00100] A styling cream containing B-amino ester compound according to the

invention may include the following:

Ingredients Jowl/w
Water q.s.
B-amino ester compound 0.50-6.00
Polysorbate 20 (and) Polyacrylate-13 (and) Polyisobutene

(Emulsifier) 0.50-4.00
Fragrance 0.20-3.00
Phenoxyethanol (and) Methylisothiazolinone (Preservative) 0.50-1.50
PPG-2 Myristyl Ether Propionate (Emollient) 0.10-5.00
Oleth-10 (Emulsifier) 0.10-2.00

Formulation Example 5-2
[00101] A styling cream containing B-amino ester compound was prepared with

the following ingredients:

Ingredients Jow/w
Water 93.00
B-amino ester compound 3.00
Polysorbate 20 (and) Polyacrylate-13 (and) Polyisobutene 1.45
Fragrance 1.00
Phenoxyethanol (and) Methylisothiazolinone 0.50
PPG-2 Myristyl Ether Propionate 0.50
Oleth-10 0.50

[00102] The above composition was manufactured using the process described
below.

[00103] A vessel was charged with water (Phase A) and heated to 75 °C. Phase
B consisting of polysorbate 20, polyacrylate-13, and polyisobutene was added to
Phase A using high agitation and allowed to mix for 30 minutes or until
homogeneous. The B-amino ester compound, oleth-10, and PPG-2 myristyl ether
propionate were mixed in a separate vessel at 75 °C until homogeneous to form
Phase C. Phase C was added to the above mixture of Phase A and Phase B and

the contents were mixed until homogeneous. The mixture was cooled to 40 °C.
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[00104] A styling spray containing B-amino ester compound according to the

invention may include the following:

Ingredients Jow/w
Water q.s.
B-amino ester compound 0.50-6.00
Oleth-10 (Emulsifier) 0.10-10.00
Ethoxydiglycol Oleate (Emollient) 0.10-5.00
Fragrance 0.20-3.00
Phenoxyethanol (and) Methylisothiazolinone (Preservative) 0.50-1.50
Sodium Chloride 0.10-1.50
Xanthan Gum (Rheology modifier) 0.10-1.50

Formulation Example 5-4
[00105] A styling spray containing B-amino ester compound was prepared with

the following ingredients:

Ingredients Jow/w
Water 92.70
B-amino ester compound 3.00
Oleth-10 1.10
Ethoxydiglycol Oleate 1.00
Fragrance 1.00
Phenoxyethanol (and) Methylisothiazolinone 0.50
Sodium Chloride 0.40
Xanthan Gum 0.30

[00106] The above composition may be manufactured using the process
described below.

[00107] A vessel was charged with water and xanthan gum was added to form
Phase A. Xanthan gum was allowed to hydrate for 20 minutes. Phase A was
then heated to 75°C. In a separate vessel, the B-amino ester compound, oleth-10

and ethoxydiglycol oleate were heated to 75°C and mixed to form a
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homogeneous Phase B. Phase B was added to Phase A and mixed until
homogeneous. The mixture was cooled to 40 °C. Thereafter, Phase C, consisting
of phenoxyethanol and methylisothiazolinone, was added to the above mixture
and the contents mixed until homogeneous. The mixture was cooled to 30 °C.
Then, Phase D consisting of sodium chloride and fragrance was added to the
above mixture and the contents were mixed until homogeneous. Water (q.s.) was

added to the mixture and homogenized to obtain the above composition.

Formulation Example 5-5
[00108] A styling non-aerosol mousse containing f-amino ester compound

according to the invention may include the following:

Ingredients Jow/w
Water q.s.
B-amino ester compound 0.50-6.00
Cocamidopropylamine Oxide (Surfactant) 0.10-10.00
Oleth-10 (Emulsifier) 0.10-10.00
Ethoxydiglycol Oleate (Emollient) 0.10-5.00
Fragrance 0.20-3.00
Phenoxyethanol (and) Methylisothiazolinone (Preservative) 0.50-1.50
Sodium Chloride 0.10-1.50
Xanthan Gum (Rheology modifier) 0.10-1.50

Formulation Example 5-6
[00109] A styling non-aerosol mousse containing f-amino ester compound was

prepared with the following ingredients:

Ingredients Jow/w
Water 89.70
B-amino ester compound 3.00
Cocamidopropylamine Oxide 3.00
Oleth-10 1.10
Ethoxydiglycol Oleate 1.00
Fragrance 1.00
Phenoxyethanol (and) Methylisothiazolinone 0.50
Sodium Chloride 0.40
Xanthan Gum 0.30

[00110] The above composition was manufactured using the process described

below.
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[00111] To form Phase A, a vessel was charged with water and xanthan gum.
Xanthan gum was allowed to hydrate for 20 minutes. Phase A was then heated to
75°C. To obtain Phase B, f-amino ester compound, oleth-10 and ethoxydiglycol
oleate were heated to 75°C in a separate vessel. The contents were mixed until
homogeneous. Phase B was added to Phase A and mixed until homogeneous.
The mixture was cooled to 40 °C. Thereafter, Phase C, consisting of
phenoxyethanol and methylisothiazolinone, was added to the above mixture and
the contents were mixed until homogeneous. The mixture was cooled to 30°C.
Thereafter, Phase D, consisting of Cocamidopropylamine oxide, sodium chloride
and fragrance was added to the above mixture of Phases A, B, and C until a
homogeneous composition above was obtained. Water (q.s.) was added to the
mixture and mixed until homogeneous.

[00112] Notwithstanding anything herein to the contrary, the foregoing
embodiments are exemplary only and not to be considered as limiting the

invention, which is defined by the appended claims.
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(I) in a cosmetically acceptable carrier:
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wherein n is an integer between 1 and 10,000; and Z and 7/, together with
the atoms to which they are attached, represent acrylate, methacrylate or amino end
groups;

R; is selected from the group consisting of alkyl, alkenyl, alkynyl, acyl,
alkoxy, alkoxyalkyl, amino, aminoalkyl, aryl, heteroaryl, amido, alkylthioether,
carbamoyl, carbonyldioxyl, carboxyl ester, cyclic aliphatic, cyclic heteroaliphatic,
aromatic, heteroaromatic and ureido groups, each of which groups may be
substituted with at least one substituent selected from the group consisting of alkyl,
alkenyl, alkynyl, acyl, alkoxy, alkoxylalkyl, amino, aminoalkyl, aryl, heteroaryl,
amido, cyclic aliphatic, heterocyclic aliphatic, halogen, hydroxyl, cyano,
carbamoyl, carboxylic acid, carbonyldioxyl, alkylthioether, siloxyl, and
thiohydroxyl groups; and

A comprises a rubber moiety.

2. A hair treatment composition according to claim 1, wherein A comprises 1-
100 monomer units selected from the group consisting of butadiene, chloroprene,

isoprene, and styrene-butadiene units.

3. A hair treatment composition according to claim 1, wherein A has a

molecular weight in a range of about 1000 g/mol to about 10,000 g/mol.

4. A hair treatment composition according to claim 1, wherein A consists of

polybutadiene monomer units.



0. 20- 3. 00 Phenoxyet hanol (and) Methyli sothi azolinone (Preservative)
0.50-1.50 Sodium Chl oride 0.10-1.50 Xant han Gum ( Rheol ogy nodifier)

0. 10- 1. 50wOoRorosB3®i on Exanpl e 5-6 [00109] A styling nomCaarses0l02rmusse
cont ai ning 3-am no ester conpound was prepared with the foll ow ng

i ngredients: Ingredients %W w Water 89.70 3-am no ester conpound 3. 00
Cocam dopr opyl am ne Oxi de 3.00
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5. The hair treatment composition according to claim 1, wherein nis 1 to 100.
6. The hair treatment composition according to claim 1, wherein the

composition is a hair styling product, shampoo or conditioner.

7. A hair treatment composition comprising a compound according to

formula (I) in a cosmetically acceptable carrier:

0O @)

z A M : z

| /o
Rs Ry

wherein n is an integer between 1 and 10,000;

7. and 7/, together with the atoms to which they are attached, represent
acrylate methacrylate or an amino end groups;

R; is selected from the group consisting of alkyl, alkenyl, alkynyl, acyl,
alkoxy, alkoxyalkyl, amino, aminoalkyl, aryl, heteroaryl, amido, alkylthioether,
carbamoyl, carbonyldioxyl, carboxyl ester, cyclic aliphatic, cyclic heteroaliphatic,
aromatic, heteroaromatic and ureido groups, each of which groups may be
substituted with at least one substituent selected from the group consisting of alkyl,
alkenyl, alkynyl, acyl, alkoxy, alkoxylalkyl, amino, aminoalkyl, aryl, heteroaryl,
amido, cyclic aliphatic, heterocyclic aliphatic, halogen, hydroxyl, cyano,
carbamoyl, carboxylic acid, carbonyldioxyl, alkylthioether, siloxyl, and
thiohydroxyl groups;

B is a chain of 1 to 30 carbon atoms or heteroatoms which atoms or
heteroatoms are unsaturated, saturated with hydrogen, or are substituted with at
least one substituent selected from the group consisting of alkyl, alkenyl, alkynyl,
aryl, heteroaryl, alkoxy, alkoxyalkyl carbamoyl, carboxyl ester, carbonyldioxyl,
amido, thiohydroxyl, alkylthioether, cyano, ureido, cyclic aliphatic, aromatic, and
heteroaromatic groups, which substituents may be substituted or unsubstituted, or
alternatively may bond with each other or with an atom on the chain to form a ring;

and

A comprises a rubber moiety.



O eth-10 1.10 Ethoxydiglycol Oeate 1.00 Fragrance 1.00 Phenoxyet hanol

(and) Methylisothiazolinone 0.50 Sodi um Chl oride 0.40 Xanthan Gum 0. 30

[ 00110] TWe 2atwnses7@onposi ti on was manuf act ured usi ng t heCpruseass2descri bed
below. - 32 - [00111] To form Phase A, a vessel was charged with water and
xant han gum Xanthan gum was allowed to hydrate for 20 m nutes. Phase A was
then heated to 75C. To obtain Phase B, 3-am no ester conpound, oleth-10 and
et hoxydi gl ycol ol eate were heated to 75Gsi.n a separate vessel. The contents
were m xed until honobgeneous. Phase B was added to Phase A and m xed until
honbgeneous. The m xture was cooled to 40 C. Thereafter, Phase C

consi sting of PhenoXYieir hwmbnt&nﬁhpmdeCbcﬁchihQicaﬂﬁhi hmheneim\/az;orapi@emto t he
above m xture %8(% t he contentls tﬁé rrtlﬁxed unt i.| Eﬁo(gs. The m xture
was cool ed to MAHOBICE HpiESSHICCt lrag Uy erayp onal;t nﬁé) Eafi°dopr opyl ani ne
oxi de, sodi um efibopicae 1s'ﬂ)ﬁﬂ:né,raﬁ@l§t§.ﬁﬁ€rbwa@1e@dﬁ1ﬁ§1 to the above mixture of
Phases A, B, and C until a honbgeneous conposition above was obt ai ned.
Water (g.s.) was added to the mi xture and m xed until honbgeneous. [00112]
Not wi t hst andi ng. anyAhhmgemmemicnmpwiﬁdmacwdﬁhgarqlainthevhémhaghhsmg enbodi ment s

oL SR ARG LR 5 S LU g s, T nventon

10. A hair treatment composition according to claim 7, wherein A consists of

polybutadiene monomer units.
11. The hair treatment composition according to claim 7, wherein n is 1 to 100.

12. The hair treatment composition according to claim 7, wherein the

composition is a hair styling product, shampoo or conditioner.

13. A hair treatment composition comprising a compound of formula (III) in a

0
o)k/\ ,l\l>n/" z

Ro (IID)

cosmetically acceptable carrier:

wherein n is an integer between 1 and 10,000;

y is an integer between 1 and 1,000;

R; is selected from the group consisting of alkyl, alkenyl, alkynyl, acyl,
alkoxy, alkoxyalkyl, amino, aminoalkyl, aryl, heteroaryl, amido, alkylthioether,
carbamoyl, carbonyldioxyl, carboxyl ester, cyclic aliphatic, cyclic heteroaliphatic,
aromatic, heteroaromatic and ureido groups, each of which groups may be
substituted with at least one substituent selected from the group consisting of alkyl,
alkenyl, alkynyl, acyl, alkoxy, alkoxylalkyl, amino, aminoalkyl, aryl, heteroaryl,
amido, cyclic aliphatic, heterocyclic aliphatic, halogen, hydroxyl, cyano,
carbamoyl, carboxylic acid, carbonyldioxyl, alkylthioether, siloxyl, and

thiohydroxyl groups; and



-33 - WHAT IS CLAIMED I'S: 1. A hair treatnment conposition conprising a
conpound according to formula (1) in a cosnetically acceptable carrier:
wher ei n rWO08M883™eger between 1 and 10, 000; and Z andPZT/USt@geeiieT with
the atons to which they are attached, represent acrylate, nethacrylate or
am no end groups; R2 is selected fromthe group consisting of

al kyl, al kenyl, al kynyl, acyl, al koxy, al koxyal kyl, am no, am noal kyl
aryl, heteroaryl, am do, alkylthioether_scarbanmoyl, carbonyl di oxyl,
carboxyl ester, cyclic aliphatic, cyclic heteroaliphatic, aromatic,

het er oaromati ¢ and urei do groups, each of which groups nmay be substituted
with at | east one subst7t weaherseliett edmk rowhithehegnoupachohsemtseng of al kyl
al kenyl , al kynyl, acyl , al kox al koxyl al kyl , am no, am noal kyl, aryl,
heteroaryl, a ‘H@?mdégP?ﬁﬂgFPéﬂﬁ??f?gﬁ@P%?ocyclic al i phatic, hal ogen,

hydr oxyl , cyano, carbanoyl, carboxylic acid, carbonyldioxyl,

al kyl t hi oet her, ,sil i : | " i;ses a rubber
noiety. 2. A %ir regy&%%gwégﬁﬁgégP@%%mggégﬁg?%63?5“E %ﬁﬁ? }'mherein A
conprises 1- 1@0l0donomer units selected fromthe group consisting of

but adi ene, chl oroprene, isoprene, and styrene-butadiene units. 3. A hair
treatnent conposition according to claiml, wherein A has a nol ecul ar

wei ght in a rah@ye ofhedhgircath@oCcogipesiiion ercaidogtto €RINDOD vderwl yis 14, A hair
treat ment conpgsjgyi on according to claim1l, wherein A consists of

pol ybut adi ene nononer units. - 34 - 5. The hair treatnent conposition
according to claiml1l, wherein nis 1 to 100. 6. The hair treatnent
conposi tion ac¢qr difig taf teh@leM bmpiigsLiodd} & CIRP S, WHeRid e @ hair styling

product, shanpoo or conditioner. N
composition is a hair styling product, shampoo or conditioner.

17. The hair treatment composition according to claim 16, wherein the

composition is a spray, cream, mousse or pomade.

18. The hair treatment composition according to claim 13, wherein R, isa Cy.q9

straight-chain hydroxylalkyl radical.

19. The hair treatment composition according to claim 13, wherein R, is

diethanolaminopropyl radical.

20. The hair treatment composition according to claim 13, wherein y is in a

range of 1 to 25.

21. A hair treatment composition comprising a compound of formula (IV) in a

cosmetically acceptable carrier:

wherein n is an integer between 1 and 10,000;

y is an integer between 1 and 1,000;
R3and R4 are independently selected from the group consisting of alkyl,

alkenyl, alkynyl, acyl, alkoxy, alkoxyalkyl, amino, aminoalkyl, aryl, heteroaryl,



7. A hair treatnment conposition conprising a conpound according to formula
(I') in a cosnetically acceptable carrier: wherein nis an integer between
1 and 10,W0Q910/083379Z and Z', together with the atons toPamiuskowieemsar e
attached, represent acrylate nmethacrylate or an am no end groups;

R2 is selected fromthe group consisting of alkyl, alkenyl, alkynyl, acyl,
al koxy, al koxyal kyl, am no, am noal kyl, aryl, heteroaryl, am do,

al kyl t hi oet her, carbanoyl, carbonyl di oxyl;,. carboxyl ester, cyclic
aliphatic, cyclic heteroaliphatic, aromatic, heteroaromatic and ureido
groups, each of which groups may be substituted with at | east one

substi t uent sehmmibeujk}flmmmﬁehe:agmﬁmpl, cxﬂniykhcbxyg cmdbopaﬂ keytbr, cﬁlhke]ﬁphlauc al kynyl ,
acyl, al koxy, al kyl .. am na, .am noa heter am do,
cyol | o al | phat Feeie e eyt AR SRR ot bt B orsptPesEgrt Syt

car bamoyl , car ho¥yd mey @cubstinged bmunyﬂ 1@hsoa@el subsaitdeyl selecee rbarthe gotpxyl , and

t hi ohydroxyl gr oups; n of 1 tq 30 carbon atons or

het er oat oms  whf ERsHiEHElk ﬁ@f‘@r% C%{’raékq}%s%{]fq}ﬁ’ﬁlﬁ(& A% urated with
hydrogen, or ap@inssRsit irfyLh&erotyt, Iamaio &ﬁﬁ@bhpﬂaﬁc w@ﬁﬂ(dhuanphaﬁel ected from
t he group consjisting of al kyl, al kenyl, al ki‘ het eroaryl al koxy,
al koxyal kyl caPHagaytydresal L%%P?IC b’l cyhy ﬁ?‘FlﬂF@WPy ig¥ldo, thi ohydroxyl
al kyl t hi oet her alk?lﬂ%%er%il@kﬂ%nd%@ﬂ}ﬂdﬁbx?i Bt dfy, aromatic, and

het er oaromat i c grog whi ch substi'tuents may be substltut ed or

unsubsti tuted, or ﬁ@llatt)g@ﬂéqfwlfrhﬁbe Homgtoihieh et attacbed. sipregprtdnan at om on
t he chalntofgcr R hbfLry1dRd: AnG8TRI bis rubber nmoiety. - 35 - 8. A
hai r treatnment crgihpos%"ttig%)r/l ac{:orgl % Sﬁ a(ljm 7, wherein A conprises 2 to
60 monomer units selBeScﬂ@dlnqudrﬁ@ﬁ%@ar@Tmﬁpnwﬁlsiematqw vdficlpudyppent adi ene,
o b ene  AABLRNR, A SIS AT RSO P ure AR, 4 eat et
conposi tion accordin chal h a nolecular weight in a
range of about leaQ©0e gibm'lhem scladoifroni e @EGpgomsiting ofl kylAalkeaniyt, alkyedt nent
conposition acco bn A.CO StS of di ene
noNONer units. &%ete%ﬁg?ﬁgﬁoxy’ﬂkgg anvl\gyntcarco c%*sclarb n ACESHGY r?X(P?cﬁcl aim?7,
wherein n is lahlol@®hydrdl, afyéhivaiher, tysmatureids, c@drmﬂn@hatticonom@mam ng to
claim7, wherejn the co ositionis a hair | i n roduct 00 or
Condi 1 oner - ierRomERy Bpisat sk ey bt SRl S BB na o
formula (111) heréatieas melibead With aetefeabl WitlCal 4td18 bh theWALIH &b form airbigan

i nteger between 1 and 10,000; y is an integer between 1 and 1, 000;

22. The hair treatment composition according to claim 21, wherein n is 1

to 100.

23. The hair treatment composition according to claim 21, wherein y is 1

to 100.

24. The hair treatment composition according to claim 21, wherein the

composition is a hair styling product, shampoo, or conditioner.

25. The hair treatment composition according to claim 24, wherein the

composition is a spray, cream, mousse or pomade.

26. The hair treatment composition according to claim 21, wherein y is in a

range of 1 to 25.



R2 is selected fromthe group consisting of alkyl, alkenyl, alkynyl, acyl,
al koxy, al koxyal kyl, am no, am noal kyl, aryl, heteroaryl, am do,

al kyl t hi o¥0hero/ossEpbanoyl , carbonyl di oxyl, carboxyl estecCT/usgeioioe1147
aliphatic, cyclic heteroaliphatic, aromatic, heteroaromatic and ureido
groups, each of which groups may be substituted with at | east one
substituent selected fromthe group consisting of alkyl, alkenyl, alkynyl,
acyl, al koxy, al koxyl al kyl, am no, am nogl.kyl, aryl, heteroaryl, am do,
cyclic aliphatic, heterocyclic aliphatic, hal ogen, hydroxyl, cyano,

car banoyl , carboxylic acid, carbonyldioxyl, alkylthioether, siloxyl, and

t hi ohydr oxyl g2BupsA haindeatme@@omposition compéasidg Zcompangé tdietedirdnnthieche at ons to
which they are attached, represent acrylate, nethacrylate or am no end
groups. 14. TREURSTPIP%Yt nent conposition according to claim 13, wherein
nis 1to 100. 15. The haié treatment conposition according to claim13,

whereiny is 1 to 100. [16.)(The hair treatnent nposi ti on according to

claim 13, wherein thé"¢ ' ' ' ¥ Uct, ;shanpoo or

conditioner. 17. The hair treatnent c@npositdon accdgging to claiml16,
p

wherein the conposition is a spray, cre nousse or made. 18. The hair
treatnment conposition according to claim 13, wherein IR is a straight-chain
hydr oxyl al kyl radical. 19. The hair treatnent conposition according to
claim 13, wherein R2 is diethanol am nopropyl radical. 20. The hair

treat ment conposition cor@ing to claim13, .whe&rein isin arange of 1
to 25. 21. A hair tr P22 Noe] ij{gg\@ ound of fornula
(1V) in a cosnetically &ccepfable carrier: Brein ¥,s an i nteger between
1 and 10,000; y is an integer between Xand 1, 000; R3 and R4 are

i ndependently selected fromthe group consisting of al kyl, alkenyl,

al kynyl, acyl, alkoxy, al koxyal kyl, amino, ami noal kyl, &I, heteroaryl,

-37 -




am do, al kylthioether, carbanoyl, carbonyl dioxyl, carboxyl ester, cyclic
aliphatic, cyclic heteroaliphatic, aromatic, heteroaromati c and ureido
groups, exoRlonfossdtoch groups nmay be substituted w th at PCEASRO10/M021147
substituent selected fromthe group consisting of alkyl, alkenyl, alkynyl,
acyl, al koxy, al koxyl al kyl, am no, am noal kyl, aryl, heteroaryl, am do,
cyclic aliphatic, heterocyclic aliphatic, halogen, hydroxyl, cyano,

car banoyl, carboxylic acid, carbonyldi axgl., alkylthioether, siloxyl, and

t hi ohydr oxyl groups; and Z and Z', together with the atons to which
they are attached, represent an acrylate, nethacrylate or am no end group;

and B is a chain /of tp 30 carbon atpnmsoor heteroatons which atons
or heteroatons are w ureat thﬂbyd(o ' or. are substituted
with at |east one subst\itueft!sel ecte yhe “grofp consi'sting of alkyl,

al kenyl , al kynyl, aryl, heteroaryl, aRkoxy, al koxy kyI car banoyl , carboxyl
ester, carbonyl di oxyl, am do, thiohydroxyl, alkylth oether, cyano, ureido,
cyclic aliphatic, aromatic, and heteroaromati c groyps, which substituents
may be substituted or unsubstituted, or alternatively may bond with each
other or with an atomon the chain to forma ring. { 22. The hair treatnent
conposition according to claim?2l, wherein nis 1 to 100. 23. The hair
treatment conposition according to claim?21l, whereiny is 1 to 100. 24.
The hair treatnment conposition according to claim?21l, wherein the
conposition is a hair styling product, shanmpoo, or conditioner. 25. The
hai r treatnment conpositfongaccording to clain12ﬂ, whey ei n the conposition
is a spray, cream e. _The ir tr tzment conposition
according to claim 21, erePn y is i e o 25. - 38 - 27.A
hair treatnment conposition conprising conp und se%%JLed fromthe group
HO

consisting of: Z-- 0

OH

O_SI\(;O\
/
ZWMO 7 — Oj\/\N>/‘Z ; and
y n
A
@)
\
b I S e
O O N
y n
x
\



- 39 - - 40 - in a cosnetically acceptable carrier, whereiny is
an integer between 1 and 100; n is an integer between 1 and 100; and Z and
Z', togetwerow/asBs®he atons to which they are attached, PCofuse@a/0208y| at e,
nmet hacryl ate, or am no end group. 28. A hair treatnent conposition
conprising a conpound according to fornmula (V) in a cosnetically acceptable
carrier whereiny is in arange of 1 to 100, and nis in arange of 1 to
100. 29. A nethod of treating scalp haig_conprising applying to the hair a

in a cosmetically acceptable carrier, wherein y is an integer between 1 and 100; n
is an integer between 1 and 100; and 7 and 7/, together with the atoms to which

they are attached, form an acrylate, methacrylate, or amino end group.

28. A hair treatment composition comprising a compound according to formula

(V) in a cosmetically acceptable carrier

5
HO (V)

wherein y is in a range of 1 to 100, and n is in a range of 1 to 100.

29. A method of treating scalp hair comprising applying to the hair a
composition comprising a compound of formula (I) in a cosmetically acceptable

carrier:

0O 0O
z A )J\/\ z 0
o0 Il\l n
Ro

wherein n is an integer between 1 and 10,000;

7 and 7/, together with the atoms to which they are attached, represent
acrylate, methacrylate or amino end group;

R; is selected from the group consisting of alkyl, alkenyl, alkynyl, acyl,
alkoxy, alkoxyalkyl, amino, aminoalkyl, aryl, heteroaryl, amido, alkylthioether,
carbamoyl, carbonyldioxyl, carboxyl ester, cyclic aliphatic, cyclic heteroaliphatic,
aromatic, heteroaromatic and ureido groups, each of which groups may be
substituted with at least one substituent selected from the group consisting of alkyl,
alkenyl, alkynyl, acyl, alkoxy, alkoxylalkyl, amino, aminoalkyl, aryl, heteroaryl,

amido, cyclic aliphatic, heterocyclic aliphatic, halogen, hydroxyl, cyano,



conposition conprising a conpound of formula (1) in a cosnetically

acceptable carrier: wherein nis an integer between 1 and 10, 000; Z
and Z', twgebtvens3swwth the atons to which they are attacked/USe@pneaent
acrylate, nethacrylate or am no end group; R2 is selected fromthe

group consisting of alkyl, alkenyl, alkynyl, acyl, alkoxy, alkoxyal kyl,
am no, am noal kyl, aryl, heteroaryl, am do, alkylthioether, carbanoyl,
car bonyl di oxyl, carboxyl ester, cyclic ajji_.phatic, cyclic heteroaliphatic,
aromatic, heteroaromatic and ureido groups, each of which groups may be
substituted with at | east one substituent selected fromthe group

consi sting of adrkanhqyl, ahﬂbemglic acid| daytonlyldicaely hikyikobey, silak W oradl al kyl , am no,
am noal kyl , roaryl ., am do, cyclic aliphatic, heterocyclic

al i phatic, halgﬁgﬁgoﬁ &Wﬁ?%l dcyano -41 - carbanoyl, carboxylic acid,

car bonyl di oxyl , al kzyhsiehctaﬁﬁinhbﬁﬁln oBh hamhtomad@dtatnMgCHAMh@xa{h aptionyls; and
A is a carbon chaln 8 lg heteroa%gn}contalnl car bon chain, g gnal |y
& f&i&l

substituted wi tYpsite L AR ORYBOFH HRG ek Bt g SFB PRFEng P
consi sting of alkkyt, ,an@hiﬂewﬂno A KIS, di A1 8 ino, &k Ky 1&ind CamiglbakH Wy no,

trial kylam no, am noal kyl aryl, ureido, heterocyclic, aromatic
heterocyclic, Biio; laeter%yah%@w@aeyé?tprécyql}a,l VEEn aromfa? Y- halgegibxy . cyano,

am do, car bamowdm rah&&?"c‘ygn@%gio &8ha@loyl, CABOYMY heid GRIBRABbAIOXY!
al kyl t hi oet her, roups; wherein said substituents may join to

form one or nnﬂﬁ“ﬁwh@§ylaﬁwhmmﬁ@ﬂmﬁﬂﬁbﬂlg@@@rHh%gnﬁ@démﬁpﬁﬁwgﬂwmhere|n nis

1 to 100. 31.;.[0@ o8] bRdr3Gsofifisng to claim 29, wherein Ais a substituted
carbon chain fornlng 2 to 60 repeating nononer units of at |east five

carbon atons. 32. The nethod according to claim?29, wherein said

optional Iy subsg.it uhRdn&GRIPRBoEMASkNCIAM L LAERRILORY ¢ONGRI ni ng carbon chain
contains 1 to 30 atons in the chain. 33. The nmethod according to claim 29,

wherein the conposition is a hair styling product, shanpoo or conditioner.
34. A nmethod of1.t r eRtd @h&Cab@didgicd clgianyyr, Wdeidd ApR syibdtiguitdeaitvd chainr  a

ition risin nd of for icall
g_g gle)gts at)l Ce) C;?E}pr@%.nsg 2/tg 68 j’_e%oegg‘lg:iﬁ%o%er un?ts 0 ataiea(st 11136 car 0?1' aﬁ)cr)lissrmt cally

32. The method according to claim 29, wherein said optionally substituted
carbon chain or heteroatom-containing carbon chain contains 1 to 30 atoms in the

chain.

33. The method according to claim 29, wherein the composition is a hair

styling product, shampoo or conditioner.

34. A method of treating scalp hair comprising applying to the hair a
composition comprising a compound of formula (I) in a cosmetically acceptable

carrier:

0O o)

z A )K/\ B z
oM 0 NN
n

R Ry
wherein n is an integer between 1 and 10,000;
7., together with the atoms to which it is attached, forms an acrylate group,

a methacrylate group or an amino group;



wherein n is an integer between 1 and 10, 000; Z, together with the
atons to which it is attached, forns an acryl ate group, a nethacryl ate
group or WO 28me8e37gr oup; - 42 - R3 and R4 are i rdgspaentiiy?
selected fromthe group consisting of alkyl, alkenyl, alkynyl, acyl,
al koxy, al koxyal kyl, am no, am noal kyl, aryl, heteroaryl, am do,
al kyl t hi oet her, carbanoyl, carbonyl di oxyl, carboxyl ester, cyclic
aliphatic, cyclic heteroaliphatic, aromapi.c, heteroaromatic and ureido
groups, each of which groups may be substituted with at | east one
substituent selected fromthe group consisting of alkyl, alkenyl, alkynyl,
acyl, al koxy, aIkox&hmﬁmyhm1mMpmuknaﬁkmmahKyhnhagMMpchﬁmen@aﬁ@kﬂ anido,
cycllc al i phat al i phatic, hal oge o,
car banoyl , car@%@?& 8@? OﬁW%@@angf Ikﬁﬂ%g e&gm xyI and
L hi ohydr oxyl gﬁlﬁidlbﬁalk}aﬂhd)egler carﬁarﬁ@d (Br‘t@hﬁldiolﬁlﬁewﬂitg@néskey @éli‘oad’hlpﬁz[hcc hfu nor a
et eroat om cont ai ni ng carbgon chai n, optiona substituted wt east
one substltuenfwéﬁpggpéﬁﬁ?P%ﬁﬁpﬁgc Bﬁﬁﬂ%EM§lg?FW§bé?“QFﬁﬁ? of, r]R@nyl

al kynyl, acyl, g@lip0xyy berhkanstad kith at 184% m,su@muaﬁ@deieyded fidhithe glogs er oaryl ,
am do, aIkyIthloether car banoyl , carbonyl di oxyl, carboxyl ester, cycllc

al i phatic, cycPneisHag ol iaBaYli ftlkyné{} G?béta}”@"yh%k(é‘ﬁ’@a?yéﬁﬁ’t‘?% hal ogen,

hydroxyl, cyangmindnfylus$i, g&eﬁﬁﬁpﬁﬁido\’mh@hﬁbkﬁ% @let%fa)@%hlctaﬁﬁ&% may join to
formone or nore rings. according t |aim 34, whereinnis

1 to 100. 36. h@WEndBNﬁﬁdlﬁﬁ@@ﬂ@ﬂﬁ@mwbcﬁbﬁnﬁfaﬂd<wﬁﬁﬁﬁﬁwxﬂ conprises 1 to
100 nononer unifSus&iRsts Qgﬂ&&ﬂhh dﬁ&gﬂﬁo ngjgsting of butadiene,

chl oroprene, isoprene an yrene-butadiene units. 37. The nethod
according to clai m&4nd Bmerledqpemdeaﬁjda Bubonidhpiervd @ hetespatogpeaatremng an

optionally subgf g@“éhﬁ‘il {o% S%Q&ihlﬂecf’&mﬁ‘%té@isgﬁée%r@rﬁ%s;ﬁﬁﬂ P&aﬁkt@@f%ﬁrtﬁfn chai n

containing 1 to ato he c according to claim
34, wherei n t heroopoposiitg «zfmlky$, atkehgi atlkmyylacylga]kmgdﬂmxyalkyﬂamrpmo, or

condi tioner. ammo%k%ﬁﬁarxpgeteroarly{ %r%cion%n%oun O’?I rba%lonP car I}ﬂcj )ﬁ),l ying to

the hair a conposi "n a
cosnetically acar&pctyaél;lt@ wakd al@hatlc eycdi3 heteroaliphfagxd, @tomaric i etenardnnitieger bet ween
1 and 10, 000; Y,is. an |nth bet ween 1 an

alogen yd yano,

0;
roxy and ureido groups; WI]iereln said substituents may join to

form one or more rings.
35. The method according to claim 34, wherein n is 1 to 100.

36. The method according to claim 34, wherein A comprises 1 to 100 monomer
units selected from the group consisting of butadiene, chloroprene, isoprene and

styrene-butadiene units.

37. The method according to claim 34, wherein A and B independently
represent an optionally substituted carbon chain or heteroatom-containing carbon

chain containing 1 to 30 atoms in the chain.

38. The method according to claim 34, wherein the composition is a hair

styling product, shampoo or conditioner.

39. A method of treating scalp hair comprising applying to the hair a
composition comprising a compound of formula (III) in a cosmetically acceptable

carrier:



R2 is selected fromthe group consisting of alkyl, alkenyl, alkynyl, acyl,
al koxy, al koxyal kyl, am no, am noal kyl, aryl, heteroaryl, am do,

al kyl t hi o¥0hero/ossEpbanoyl , carbonyl di oxyl, carboxyl estecCT/usgeioioe1147
aliphatic, cyclic heteroaliphatic, aromatic, heteroaromatic and ureido
groups, each of which groups may be substituted with at | east one
substituent selected fromthe group consisting of alkyl, alkenyl, alkynyl,
acyl, al koxy, al koxyl al kyl, am no, am nqgal_kyl, aryl, heteroaryl, am do,
cyclic aliphatic, heterocyclic aliphatic, hal ogen, hydroxyl, cyano,

car banoyl , carboxylic acid, carbonyldioxyl, alkylthioether, siloxyl, and

t hi ohydroxyl groups; and o Z and Z', togetherowith Yhe atons to which
they are attached, farm.actlyl orjl ami_no g groups. 40. The
met hod according to claj ni 399 [wherern 0si t1 onN a hair styling
product, shanpoo or conditioner. 41. e net Hod acco dfng to claim39,
wherein R2 is a Cl_10 straight-chain hydroxyal kyl radizal. (k> The net hod
according to cl ai m3freinied & iAte R beBvedn Uiad Mm@, am nopropyl radical. 43. A
met hod according to claim 39 ereinyisinarange of 1 to 25. 44. A
met hod of treating SiEannieest beteerfo 40di'f0appl ying to the hair a conposition
conprising a conpouggs QfiedQr it the hth cbikiing QB4R Qﬁéngh( a@qgﬁﬁﬂicﬁ?f?' e carrier:
- 44 - (1V) wherein n is an integer between 1 and 10,000;" y is an integer
between 1 and aboppalkoxyalkyl, amirRgagipgalil. ylkeheteraapk andes lipyldétether.ed from t he
group consisti Bbafo ,lcﬁ%bnylgﬁt)kﬁ,néﬂbox?ll &%kaclic%ﬁélllaﬁc,aé KR Neterdd1 Hﬁ‘t%,al kyl,

am no, am noal kyl, aryl, heteroaryl,” am do, alk Ithlgéther, car banoyl ,

car bonyl di oxyl arogatibbxigtoarestage andyreidp groabs., pheditaf evhickyeedups magber oal i phat i c,
aromatic, hete . I: i dq. f i.ch. y be
SUDSt 1 it ed w P Cpy S P e Uh B A AR oA R ) S B QPR

consi sting of alk&yl, alkynklemyl, alkak ¥ yikpkylalligly hmina) dooirgalkydl acd xhyetabdeyl, , am no,
am noal kyl, aryl,. heterqgaryl m do,. cyclij.c.aliphatic, heterocyclic
aliphati ¢, hal SYSR ShEGHBRte nePkngtic Bt baibeh Bt Sam, o

car bonyl di oxyl carbdokyll, tchiboeflicarid, Sirbanxiioxyh altty ktioahy diloxyl) angr oups; and

Z and Z', togeg@ r wth the atons to which they are attached, represent an
acrylate, neth (§Vﬂ%¥¥}gﬁughﬁnﬂo end group; and Bis achain of 1to
30 carbon atons or heiEr oab@ns withi tehatah OBy 0Eh thej € adlcas® faeacsadelr at ed

Wi th hydrogen, unsaturated, or are substituted with at |east one
substituent seMebrEHBAHNRSIYRBYBS consi sting of al kyl, al kenyl, alkynyl,
aryl, heteroaryl, al koxy, alkoxyal kyl carbanoyl, carboxyl ester,

car bonyl di oxyl ,  am de, thiohydroxyl . alkylthioether, cyano, .ureido"” cyclic
al i phatic, het é‘?'ocyﬂ?"u %?tg%d?%g‘gfhiné?(o dng %W@?YS%%%%“?PS“ PoOUES  whi ch

substi tuent s neylideprodies khdnfoedr osnditivaetbst i tuted, or al ternatively may bond
wi th each other or with an atomon the chain to forma ring.

41. The method according to claim 39, wherein R, is a Cy.19 straight-chain

hydroxyalkyl radical.

42. The method according to claim 39, wherein R, is a diethanolaminopropyl

radical.

43. A method according to claim 39, wherein y is in a range of 1 to 25.

44. A method of treating scalp hair comprising applying to the hair a
composition comprising a compound of formula (IV) in a cosmetically acceptable

carrier:



45. A nethod according to claim44, wherein the conposition is a hair
styling product, shanpoo, or conditioner. 46. The nethod according to

cl ai m 44, watherogisp37phe conposition is a hair styling prodagtuseeroobast or m of
a spray, creamor nousse or pomade. 47. A nethod according to claim 44,
wherein y is in a range of 1 to 25. - 45 - 48. A conpound according to
formula (1): 00 Z20) 1 17 A04"1\ ONR2 wherein n is an integer
between 1 and 10,000; and Z and Z', togeyher with the atons to which they
are attached, represent acrylate nmethacrylate or am no end groups;

R2 is selected fromthe group consisting of alkyl, alkenyl, alkynyl, acyl,
al koxy, al koxyal kyl, dm ng@, am noal kyl, aryl, heteroaryl,, am do,

al kyl t hi oet her, cag | | catb | di oxyl, garbhox egteppmzxyclic

ali phatic, cyclic hetaroal iphattc, ma | Bet®rod ic and ureido
groups, each of which groups may be suystitufed mﬁthagkumeasgv ne
substituent selected fromthe group consisting of alkyl, alk ngl, al kynyl ,
acyl, al koxy, al koxyheéikylis araimiepe beavvembdahki).000aryl , heteroaryl, am do,
cyclic aliphatic, heterocyclic alijphati hal ogen, hydroxyl, cyano,

car banoyl , carboxle%aggﬁd?r%%W‘35&11ﬂ@i@?: al kyl t hi oet her, siloxyl, and
t hi ohydr oxyl groupsRk;aad®, are indepercionipy dekesd dromubd grouprodreisyinda@alkyty 2 to 100

nmononer units selected fromthe grqu onsi sting.of butadiene, chloroprene,
R TR M o 4 A W R A T Ry I R i
48, represent egmfdy, f0MiHethef, \arbamo$Bcarbonyldioxyl, carboxyl ester, cyclic aliphatic,

cyclic heteroaliphatic, aromatic, heteroaromatic and ureido groups, each of which
groups may be substituted with at least one substituent selected from the group
consisting of alkyl, alkenyl, alkynyl, acyl, alkoxy, alkoxylalkyl, amino,
aminoalkyl, aryl, heteroaryl, amido, cyclic aliphatic, heterocyclic aliphatic,
halogen, hydroxyl, cyano, carbamoyl, carboxylic acid, carbonyldioxyl,
alkylthioether, siloxyl, and thiohydroxyl groups; and

7. and 7!, together with the atoms to which they are attached, represent an
acrylate, methacrylate or amino end group; and

B is a chain of 1 to 30 carbon atoms or heteroatoms which atoms or
heteroatoms are saturated with hydrogen, unsaturated, or are substituted with at
least one substituent selected from the group consisting of alkyl, alkenyl, alkynyl,
aryl, heteroaryl, alkoxy, alkoxyalkyl carbamoyl, carboxyl ester, carbonyldioxyl,
amide, thiohydroxyl, alkylthioether, cyano, ureido, , cyclic aliphatic, heterocyclic,
aromatic, and heteroaromatic groups, which substituents may be substituted or
unsubstituted, or alternatively may bond with each other or with an atom on the

chain to form a ring.

45. A method according to claim 44, wherein the composition is a hair styling

product, shampoo, or conditioner.

46. The method according to claim 44, wherein the composition is a hair

styling product in the form of a spray, cream or mousse or pomade.

47. A method according to claim 44, wherein y is in a range of 1 to 25.



50. A hair treatnent conposition conprising a conpound according to formula
(I') in a cosnetically acceptable carrier: wherein n is an integer between
1 and 10,W0Q910/083379Z and Z', together with the atons toPamiuskowieemsar e
attached, represent acrylate, nethacrylate or am no end group; R2
is selected fromthe group consisting of alkyl, alkenyl, alkynyl, acyl,

al koxy, al koxyal kyl, am no, am noal kyl, aryl, heteroaryl, am do,

al kyl t hi oet her, carbanoyl, carbonyl di oxys,. carboxyl ester, cyclic
aliphatic, cyclic heteroaliphatic, aromatic, heteroaromatic and ureido
groups, each of which groups may be substituted with at | east one
substituent sel&ct e componntl hecogtingie feamdd &1:i ng of al kyl, al kenyl, al kynyl,
acyl, al koxy, al koxyl al kyl, am no, am noal kyl, aryl, heteroaryl, am do,
cyclic aliphatic, heterocyclic aliphatic, hal ogen, hydroxyl, cyano,
carbanoyl, carboxylig acid, @arbonyldicoxyl, al kykthioether, siloxyl, and

t hi ohydroxyl groups; Ais a rbon chain or a

het er oat om con chai g, i on supstyntzut ed(wi t h at | east
one substituent sel rom tte~group nsi sinN g]of al kyl, al kenyl,

al kynyl, am no, al kybam no, dial kyl am no, trlalk I"am no, anlnoalkyl aryl,
urei do, heterocyclic, aronatic heterocyclic, cywlic, aromatic cycllc

hal ogen, hydroxyl, al koxy, ano, am do box c a ester,
car bonyl , carbonyldW%??Pnl%ﬁ FE%FB@F%%FamgHg&ﬂﬁg%i @F@% g %ﬁé?é1n sai d
substituents Ay ajdisio Which MePa@RitaledOpBsent NGPate HkiAcHBkd orlah s SFRNt
conposi tion conprising a conpound according to formula (1) in a
cosnetically aé8®Bptable carrier: -47 - R3 R4 wherein n is an integer
between 1 and 10, 00R; is selecteddrorh %%Hi‘l%rcoﬂ‘élsttllﬂg bheﬁkﬁt ARGy aphjichyl t is
attached, forns an acrylate group, a nethacrylate group of ‘an am no group;
R3 and R4 are Riigepealsoentiyl agriop amiadakylopyk hdergrgls pmedonalkgithiosgpest al kyl

al kenyl , al kyn ryl
heteroaryl an%ibMﬁ§¥§mPgE?%é¥ﬁ éM&Qg%%éﬁﬁg?w%ﬁB %ﬁ% |oxyFMihg%boxy
ester, cycllc abnphamﬁ@KMEwmmﬁ@mh@F@©QQWP$hamK§“mam@wnmsUwyheteroaronatic
and ureido gro I | east
one substituengﬁém:§232; E%%%]@%%%éﬁ%%%“%%%gﬁg??ﬁgﬁépﬁ%ﬁﬁﬂfM&BF@%&

al kynyl , acyl , alaérdgdajkyngll k@kwl@kky\lkoxﬂmﬂmbammm aoiabdlippll, ardr heltgrodrgt er oar yl,
am do, cycllc all hat ete n, hydroxyl, cyano,
car banoyl , car%oxyilch%@%gm“bgg ﬁ§laaﬁlm Iﬁp(ho ?C a,CysHoxyI and

t hi ohydr oxyI gtabgsgyl,aathoxylic acid, carbonyldioxyl, alkylthloether sﬂoxyl, and

thiohydroxyl groups; and
A comprises a rubber moiety having 2 to 100 monomer units selected from
the group consisting of butadiene, chloroprene, isoprene, and styrene-butadiene

units.

49. A compound according to claim 48, represented by formula (V)

X H\NH /’/OH
HO (V)

wherein y is in a range of 2 to 100, and n is in a range of 1 to 100.



A and B are independently a carbon chain or a heteroatom containing carbon
chain, optionally substituted with at | east one substituent selected from
t he groupwoannvessi7ag of al kyl, al kenyl, al kynyl, am no, PaTRisR@wionn47

di al kyl am no, trial kyl am no, am noal kyl aryl, ureido, heterocyclic,
aromatic heterocyclic, cyclic, aromatic cyclic, halogen, hydroxyl, alkoxy,
cyano, am do, carbanoyl, carboxylic acid, ester, carbonyl, carbonyldi oxyl,
al kyl t hi oet her, and thiol groups; whereigg_said substituents nay join to
formone or nore rings.

50. A hair treatment composition comprising a compound according to formula

(I) in a cosmetically acceptable carrier:

R

wherein n is an integer between 1 and 10,000;

7 and 7/, together with the atoms to which they are attached, represent
acrylate, methacrylate or amino end group;

R; is selected from the group consisting of alkyl, alkenyl, alkynyl, acyl,
alkoxy, alkoxyalkyl, amino, aminoalkyl, aryl, heteroaryl, amido, alkylthioether,
carbamoyl, carbonyldioxyl, carboxyl ester, cyclic aliphatic, cyclic heteroaliphatic,
aromatic, heteroaromatic and ureido groups, each of which groups may be
substituted with at least one substituent selected from the group consisting of alkyl,
alkenyl, alkynyl, acyl, alkoxy, alkoxylalkyl, amino, aminoalkyl, aryl, heteroaryl,
amido, cyclic aliphatic, heterocyclic aliphatic, halogen, hydroxyl, cyano,
carbamoyl, carboxylic acid, carbonyldioxyl, alkylthioether, siloxyl, and
thiohydroxyl groups; and

A is a carbon chain or a heteroatom-containing carbon chain, optionally
substituted with at least one substituent selected from the group consisting of alkyl,
alkenyl, alkynyl, amino, alkylamino, dialkylamino, trialkylamino, aminoalkyl aryl,
ureido, heterocyclic, aromatic heterocyclic, cyclic, aromatic cyclic, halogen,
hydroxyl, alkoxy, cyano, amido, carbamoyl, carboxylic acid, ester, carbonyl,
carbonyldioxyl, alkylthioether, and thiol groups; wherein said substituents may

join to form one or more rings.

51. A hair treatment composition comprising a compound according to formula

(II) in a cosmetically acceptable carrier:
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wherein n is an integer between 1 and 10,000;

7., together with the atoms to which it is attached, forms an acrylate group,
a methacrylate group or an amino group;

R; and R4 are independently selected from the group consisting of alkyl,
alkenyl, alkynyl, acyl, alkoxy, alkoxyalkyl, amino, aminoalkyl, aryl, heteroaryl,
amido, alkylthioether, carbamoyl, carbonyldioxyl, carboxyl ester, cyclic aliphatic,
cyclic heteroaliphatic, aromatic, heteroaromatic and ureido groups, each of which
groups may be substituted with at least one substituent selected from the group
consisting of alkyl, alkenyl, alkynyl, acyl, alkoxy, alkoxylalkyl, amino,
aminoalkyl, aryl, heteroaryl, amido, cyclic aliphatic, heterocyclic aliphatic,
halogen, hydroxyl, cyano, carbamoyl, carboxylic acid, carbonyldioxyl,
alkylthioether, siloxyl, and thiohydroxyl groups; and

A and B are independently a carbon chain or a heteroatom-containing
carbon chain, optionally substituted with at least one substituent selected from the
group consisting of alkyl, alkenyl, alkynyl, amino, alkylamino, dialkylamino,
trialkylamino, aminoalkyl aryl, ureido, heterocyclic, aromatic heterocyclic, cyclic,
aromatic cyclic, halogen, hydroxyl, alkoxy, cyano, amido, carbamoyl, carboxylic
acid, ester, carbonyl, carbonyldioxyl, alkylthioether, and thiol groups; wherein said

substituents may join to form one or more rings.



