TI TLE BETA- AM NO ESTER COMPOUNDS AND USES THERECF BACKGROUND COF THE

| NVENTI ON Field of the Invention [0001] The invention is directed to
conposi ti owe 2anndssege hods for treating hair, and in partECSa010t021147
nmet hods and conpositions for inparting thickness, volune, texture and
definition, which permt inproved styling. DESCRI PTI ON OF RELATED ART
[0002] Hair treatment products on the market typically use commerci al
polynmers to inpart volune, texture, definition and thickness. People
with fine or thin hair regularly use "volum zi ng" products in the
form of shanpoos, conditioners, styling sprays, creans, gels, or
nmousses in an effort to increase the volune and body of their hair.
Many of these materials are polyvinyl pyrrolidone/ polyvinyl acetate
(PVP/ VA) conbi nations. These nmaterials create volunme in hair by
binding nmultiple hair fibers together in spot-welds, such that a
dropl et of the product |ands on a section of the hair thereby |inking
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
vi sual benefits obtained do not last and the hair is left feeling
stiff or crunchy. Thus, it is desired to identify and devel op
conpositions that achieve these results.wth 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 vol unmeT8d& t hi ckness. [0003]
Preparation of poly([3-am no esters) from conjugate addition of

bi s(secondary am ne j i bj I er) is
described in U S Pﬁ%ﬁwggﬁﬁpéﬁﬁ?@@%ﬁgﬁﬁﬁs | at ed
applications, the disclosures of which are incorporated herein by
reference in their entirety.gAREROUNDGE $AMBRAVERSIOMN thi n the scope
of the disclosure are said to be biodegradabl e and bi oconpati bl e and
said to be useful in a variety of drug delivery systens. However, use
in cosnetics i sFadtof demvengynated i n these patents. SUVMARY OF THE

| NVENTI ON [ 0004 dyv the art i new
Formul at i ons. of PN HEISARNTRERA D dHpaficy bRhaa: or Bl kg o
real i nnovati onardon pzhecxﬂare:} idetbdds gl eontpogaenydertimpertinghikiciosssp oamoe, I evel ,
devel opi ng new ppl ec i n ling hair. O

parti cul ar |nterIL% g?g&&@?% &¢8f?i8ﬁu%§8%%ftﬁ%%s that avoid reliance
on conventional high-nol ecul ar melght PVP/VA conpounds, that provide
a lighter, nore natural feel till QVi t hi ckness,
texture, volune and definitloREQPﬂgﬁéfqpﬁR%ﬁ@'EgdggE t he |nvention

i nvol ves the use of the conmpounds such as are disclosed in US Patent
NOS. o217, 394 )P hadent rbiBicRah @k PRl 8B L Gk OS.
U 2004/0071654 an& uS 580516r65561 an nﬁ@rngFgoﬁa#Q lfﬁ%%hfon
Nos. WD 02/ 3102%;impn gdyme sate, defanitinpandhickmss Peaple Wlthﬁ@‘b@ﬁ*ﬁﬂ heally
accept abl e carr jog i ﬁﬁmﬁgﬁétﬂtr@&ﬁcts% thk f&ﬁ%lp@gs Mhi'ﬁone-llgﬂ'e

di scl osure of each of the aforesaid patents and published

appl i cations i sSYHESPYs e, Bgls, pemeysssdr ahifogi pinclegeds] voimmegnd i n one
aspect, the i nvﬁﬂ&'o@@ncﬂrﬁauﬁ mayrofthrc%mnq SOy ‘p{)ﬁ@htﬁ%mfﬂ'y%hﬂg a

conmpound according to fornula (1) or (l)in a cosne |callg accept abl e
carrier: -3- aceR (BVP/VA) combinations. These materials create volume in hai

T 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 tlat on the head. This technology suffers from: several

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



A OMN R12 [0007] In formula (1) and (r), nis an integer between 1
and 10,000; and Z and Z', together with the atons to which they are
attached, wemosgmssareacryl ate, nethacrylate or am no endqvusap®021147

[ 0008] The substituent R2 is the residue of a primary anmine starting
material, which may be reacted with a diacrylate or dinetbacrylate
starting material, to formthe conmpound according to fornula (1) or
(I"), as described in greater detail belpw. For exanple, R2 may be
sel ected fromthe group consisting of alkyl, alkenyl, allcynyl, acyl,
al koxy, al koxyal kyl, am no, am noal kyl, aryl, heteroaryl, am do,

al kyl t hi oet her, stgberisamely. Thusait soiasiied iotsgtify andidbeiaplcompeséions dicl i ¢

al i phatic, cycl| il hnﬁm{ grgdter%dsgrsﬁg cSissHERGHAANE TR fofiinBlof
urei do groups, each roups may be substituted wt | east
one substit uent stisky E@é@@%{ tlfatfésmc)t im@agﬁ@wpcfwomwféfeﬁwg te fhe hhikehd whikkeny| |
al I 'cynyl, “acyl, nﬁJai"tQ])ﬁ}{e arffi‘llegﬁ?&w t@lﬂ‘]ccﬁ)(ilr as@&“ﬂ@oluﬂ@aﬂ@ﬁ’dckﬁﬂ% aryl,
heteroaryl am do, Ic alilphatic, heterocyclic aliphatic, haI ogen,
hydr oxyl , cyano[ooﬁﬂréémpﬂOﬁ%ﬂﬂ%%ﬁ%ﬂpéﬁ%lf@mm%ﬁ?@ ey |

al kyl t hi oet her, b1§('séc9?f&ﬁky drﬁﬁ]&) éliynﬁwzﬁgﬁéélto QBl@(‘d&?]dte[eggQ%]de&nbél ift

carbon chain or a heteroatom contai'ning carbon chain, optionally

substituted wi t H-SaPatpns Jlo. 65198, 1 5149817142761 ﬂ@’-bqe@@@éﬁplﬂt@ﬁﬁ thée group

consi sting of ahlwésureeb#@mﬂ are ﬁ‘ll:&-}f&)(tlad hé%élh Bfrefééﬁsylnacﬂamtmty Man
di al kyl ami no, trjal kyl ani no, am noa

urei do, hete
aromatic het er oB&/B¢ FRIPORRAS Within ﬂé?rsé?ﬁit‘% é’eé‘%lP%e upEGGEA bloﬁ‘iﬂﬁ-}d)é/‘%?l

al koxy, cyano, maﬂ&omﬁﬁfbmy&d t0TRLRSAN YA & CarRG A druB AbIREsy s§RERONY I,
car bonyl di oxyl, al kyl t hi oether, and thiol groups; wherein said

substituents rraﬁo'f"%‘ieﬁ upeHn ORGSR NG COTERRAALE] W&?SG patenig. _ 10010]
Alternatively, a bis(amne) is used as a starling material and is
reacted wth the diacrylate or dinethacrylate starting material so
that the hair treat rrent conpoSUMMARE SHPFHEBSVENTOMpound according to
formula G) or (II"). O JMIW Z (11) AOn-nr0--1\1*-rt.niN Il R3 R4

[0011] In formu and (11 Z and are as def| dfor
formula (1); h’iﬂ‘ﬁ '%5523‘5‘?5@ Wéf%sﬂé@eéféfy%iﬂ%ﬁ?"‘%ﬁ ned gIRlersQ i&
and A are, i ndepsibens| e infertds Ro¢n BHaibfouglit réal nbwlioioOe RRNd[@bif ng

carbon chain, optionall substldtlut Fg WL?tPh at le % st one sEbstl tuent
sel ected from t ARG AICSHEP R IRG! Seveloping new Hiofeshian cntitigs forass i o no,
al I cyl am no, di aylkaglhaini OOparticuladinkiydsasre Ry st@itigrRe@pdsitions tybeid ur ei do,

het er ocycli c, mat i c het i cli. tic cyelic,

nal ogen. hydr oxiaes PRERy na e et SRATR e B ¢ aci
ester, carbonyl proeide btightérdinan phiprablledlywhilei sOB biveidingalicknbdsi ietwumgr oups.
[0012] In anot herlu%gg%cdteﬁmflog he i nvention, oligoners are provided
whi ch” have 3-am ho e er bW bmer units bonded to bl ocks of repeati ng
mononer units (EHOGH h&npmppdnuheadvemnm fobadeds ste. us¢ of thagotipowddasychiag  has
now been found {hat

rubber noiety |}ri1reﬁl(§€/lg nﬁgggég o Hgﬁ? %‘?aéng'zghjég‘tl?%gﬁ 05&’%%%'&%80 d
t he drawbacks oPutﬂxhaloumiloarﬁszmﬁyoqﬁléﬁmmdsﬂsaﬁ)@m”ﬁﬁﬁt Iami I{nremanoratt
[0013] Wt hout

bel i eved that t Bﬂ%@u arﬁoﬁo@s@gjﬂ&%owo @ﬂ&ﬁﬁ?f&ngﬁgégzlﬁ%ﬁgfvﬁmgl nd t

t he hair fi ber scasmefiqady e@zslﬂahlmaererm dl@mpbmlucmttpnmaauwdtcﬁrh@duﬂe benefits

not delivered tftaugn 0?8&%4%9&1591% aid ﬁﬁ%@%nﬁggﬂsﬁé&%ﬁgﬂﬁ&& bsy ©

corrp05|t|on|ncreasefr|c|on|n AT fibers to
remain free to m@meorarad_ibbqunfgmhﬁma nore natural feel. In addi ti on,
the inventive C@BR@SM,QPEn@Js{)e%{ theli RRGEN i ggautpcﬂtn‘?eﬂpco peabl e

hair styl es. ers are free to separate and re- attac i fferent

poi nts, all ow ngmﬁ;msmgamn@ound g&ecording to formula (1) or (Iin a cosmeucally

acceptable carrier:



natural feel and novenent. These effects are achieved according to
the invention using the conpositions and net hods descri bed herein. As
a result, wheoprigisegnt i nventive conpositions and met hodSTaiseo10@ti1€V ed
to avoid making the hair feel stiff or crunchy. [0014] Thus, in this
further aspect, the invention is a hair treatnent conposition
conprising a conpound according to forrmula (1) or fornmula (11)
wherein Ais a rubber noiety, such as, wthout limtation, a noiety
made up of one or nore units of butadiene, isoprene, chloroprene,
styrene-but adi ene, m xtures thereof, or variations thereof. [0015] In
preferred enbodi nents, a hair triatnent nposi tion according to the
invention conprises a co f or mul (III) in cosnetlﬁally
acceptable carrier: £ n abov Zn |§

i nt eger between 1 and 10,\000; vy is &M @nteger bet fween 1 and 10 000;
and R2 is selected fromthe group consisting of aF yl, al kenyl,

al kynyl, acyl, al koxy, al koxyal kyl, am no, am noalkyl, aryl,

het eroaryl, am do, al kylthi oethe&y, carbafbyl, carb nyldloxyl
carboxyl ester, cyclic faliphati cycliclheteroalip atlc, gnatlc
het er oaromati c and u eaéh i r

substituted with at | eakt one subsﬁrfﬂ%nt sdl ecte hronlthe group
consi sting of alkyl, alkenyl,|al kynyl, acyl,| alkoxy, alkoxylal kyl,
am no, am noal kyl, aryl, heteroaryl, am do, cyclic?aliphatic,

het er ocyclic aIHmmaimdmnhamngamajhydnmmmgnbmyaaolmﬂaomammmdzandzg
by e85 AR e RLI bR R il B
conposition accmmﬂumgmborﬂmmoummmn@son na& conprlse a conpound
accordlng to fo |ca I rri wherein
et o O e ol e L R ey Py e B W,
res pect t o for rmlhlals mey be redctdd)widrdliqehylldtg er dlmﬁhacrylf{t@@:ilailg wem,ds

AT 00 L0 ! Rrh TNEBLLAR SRS chi)Fa o 6Ar l: GRINATH M S GaLP ol 1
wi th the conposi |on contal ning dorf

formulas (1) t hbaderghFof bXﬂ)llpﬂmRalllebmmtepte@frbly ﬂm&ptcamsang:@fraikybr as

DETAl LED DESCR Brro D ol 2T Bt B VERFR ol dbp el | 00

advant ages of tﬁ@idgaﬂwb@mth@n@r@n@ﬁ orbriyldioxpnearrsrlesigh agFlico t he

invention are b ¢Q t £ er
noi eti es and spé@?% Lﬁﬁ%er&%ﬁm et#(glgﬁlgcﬂg%r%d’lﬁﬁﬁm dﬂdtq'h (?T%b@gt I g&n In
some cases ( not ofivhithezreups sy D@ﬂ!bﬁéutﬁd il 4tARgyt ong ﬁé’stﬂmﬂﬁr&ﬂleaw A thrav e
been adapted fo m&glgl %?-hlf(y] Alﬂengaﬁk%fagcyfl Q%Qy taﬁ@*ylﬁmngﬁo these

conpositions afford die User the a { ndt’ only to shape thé hair,
but the abili tya'{ﬂaoqﬂé&% W@ﬁéleﬁf(@fygl'lﬂéufﬁ’ﬁ 3 Ciﬂtphﬁalsh%%‘}ﬂd!ﬂ gahaiccant | y
altered (after ﬁal@eghltydﬁxﬁlc@% EQBanRYAERb&tic ANE ABIRRERyANd speci fic
exanpl es of reacting diacrylates and am nes, and t he conpounds and
f uncti onal resuﬂh§m&@ﬁ$@véﬁy%ﬁ@ﬁ@@@ﬂﬁéVH¥@§§cr|bed in greater detai

in the follow ngogtat Rid Ldirlg sicsid cs}talh@t@rdgtfomtdaﬁtainmg%tbbpehamDthfoHAmI ons
[0020] Definitions of specific functional groups and chem cal terns

are described i frosisvted wish afilgastnap sRbstitpdf selngied fromdhegroyntoasisting eht i on,

the chemi cal el grRMIENA SiirEBhinb! 6 1dnNnR QR SaNGe M Antde Peri odi ¢
Tabl e of the El e%n ts, * S)‘ngerm on;ﬁ]%’Handb Eryof Chemkgtry and

Physi cs, 75th Edminoalidayhaeeido; heteroryelic Hﬁ@ﬁtwdwmﬂsgclvar@dgfeﬁrewéwq y

defined as deSCé)‘cb@ﬂalbglﬁr@dfbxyﬁﬁilﬂbiyl 82, lhitidoJRPRMBY1, fiiloRglkddcRS Of
organi c chem str as specific functional noieties and

reactivity, are® geé,scelfbp%(fa{bﬁn)djh@)gﬁla@cy@ingegta,ng} thiohigeyas wWageinspifl

Uni versity Sci em,gltmgkﬁaw&a@@hﬁ b2 dr hR8Angst he entire contents of
whi ch are incorporated herein by reference. [0021] Unl ess expressly
stated ot herw se, the conpounds and groups descri bed herein may be



[ 0024] As used herein, an actylate radical, and/or end group has the
structure O . A Inethactylate radical and/or end group has the
structure WO2DDAHY The term al i phatic, as used her ei n,PATAE 2018831180t h
saturated and unsaturated, straight chain (i.e., unbranched),
branched, acyclic, cyclic, or polycyclic aliphatic hydrocarbons,
which are optionally substituted with one or nore functional groups.
As will be appreciated by one of ordinarg-skill in the art,
"aliphatic" is intended herein to include, but is not limted to,

al kyl, al kenyl, al kyn cycl oal kyl, cycl oal kenyl, and cycl oal kynyl
noi eties. [ OOZGﬂOOWeAgf‘é?%“éV pis(aing) deisedasrastainganagng] and isyreaciadyr at ed,
straight- or brganghgdrelfidbr hﬂﬁ@&@hk&&d@%@idﬁm@ﬁ ey frEomm

hydr ocar bon cont ai ni ng bet ween one™ - carbon atons by
removal of a S|ﬁ@ﬂ@mﬂ?uﬁﬁ@ﬁﬁméﬁﬁummﬁm§@#@géhﬁBHWﬁ€%ﬁ§011he al kyl
group contains 1-10 carbon atons. In another enbodinent, the alkyl
group contains 1-8 carbo " In stif} other embo nents, t he

al kyl group contaigs_1- atons. |jn yet an er fenbodi ngnt, the
al kyl group contaifis 1- > ;ﬁl I cdt s ‘I'ncl ude,
but are not limted to, , ephyl, n-propyl ,|1sapyepyl, n-butyl,
i sobutyl, sec-butyl, sec-pentyl, iso-pentyl, ter -b yl, n-pentyl,
neopentyl, n-hexyl, sec-hexyl, n-heptyl, n-octyl,” n- decyl n- undecyl,
dodecyl , and t he Ilke bear ofe or nore subgtituents. As
used herein, the term"” traight, brandhed _and cyclic

al kyl groups. An arf tifn o Gth der {0 terns
such as "al kenyl ", " T andtHE Ilke Fur t'hé? by e, as used

herein, the terns "al kyl™, "jal kenyl™, "al kynyl,"} and, the |ike,
enconpass both substituted and unsubstituted grolps.“In certain
enbodi nent s, asli0Eddntieneia(ll) ddddilerA,al Zyid'Z ks agdefthed for famitlodD:Rst hose
al kyl groups (cygl | nched
or unbranched) %géhﬁﬂx%ﬁé% HQ%%%%ME§3%%§Q§#Q%& é@%ﬁg??ﬁi%

used herei n ref @r@nmbalaos@lte@ﬁr@t@dcc(ﬂtaueng cadiokyhmlooptlcmnllsuwbmuuq:cm@d
(i.e., alkenyl ent
nol ecul ar noletgmﬂ ?@ag&kgﬁa%é?%gﬁﬁ%h&%ﬂyﬁ%ﬁ%&?&% Bpﬂﬁggggﬁgnts t he
al kyl, al kenyl @kynal, kping| alkyiaamipo, dodty i, trialkglaginioprminpatkydanbon at ons.

L certain of her ARt sroble B HC 2R R R, phat | ¢
carbon atons. |#vdswyl Rlkesyheyane gividds eastramoyl, edneoxalidagid, gilf@w@ﬂ?@wi{ ai ns

1-6 aliphatic C@aq-mpdﬁ,kﬂr@ky]ﬂhﬂ,c%gll aflR8T or§ipRodi ment's, the al kyl group
contains 1-4 ali i c carbon atons. Exa ["'es |nclude but are not

limted to, met WBJ(%J Inéﬂﬁbﬁwspeﬁroé%xrylemmgdﬁag@lp@ﬁwe prvisled raigh have p-

tert-butoxy, i-Qho¥Ner nﬁsmetﬂnﬁmyond&ﬁgBﬁa&s@fy@peﬁn BRORNNer ua&ctsache
| i ke. [0028] The term al kenyl denotes a nonoval ent group derived from

a hydrocar bon n#iRetpuRdiciediocky. apgiculshd hasrdobier uBbhaFsuBPEdbond by

the removal of RuyiigRQ Sniky ke ARRHAINAMubbE: 1588 & HvaTReGi-RERLS, the
al kenyl group enployed in the invention contains 1-20 carbon atons.

I n sone enbodi nE#faent eamRpositiRrsfyeid die Ay bashs Poie dolpmizing @radpgieorsn
contains 1-10 Cﬁ&ﬂgﬂwahQnE I n anot her enbodi nent, the al kenyl group
enpl oyed contains.1-8 carbon atons. In still other enbodi nents, the

al kenyl group CWH{%I Wélh%“ Bishigg (e hoprshhy any parjjewlar theory, it isdygligvad fhat

enbodi nents, thge alahmyéstegédmpemﬁi@ aitsabgaa hérelﬂ bﬁl@ﬁ@&ﬂ@ﬁmr fbeaB Y eredfcOUPS
i ncl ude, f or exanple et heny ut eny

1- net hy1- 2- but efterfiber friction df“h@" ‘M‘( ene%{@@%‘rh"ﬂ%l thrapgh capveptisnel as used

herein refers t@ctﬁo]ﬁ@ﬁ%@irﬂ@ﬂtw'&@hﬁgsﬂeﬁ in¥@he firi@ioh en HAMGHHDIE Ald¥: haVI ng
at | east one carbon carbon tri nd by the renoval of .a sin

hydrogen atom B4 R R RS & PeYR allowfingfory worgprtug f5elp Tuaddit ed in
the invention cestmbmfe todibsiidhdR@bIBlasind abORBhARBNEhIBDNSE, the

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



- heteroaryl; arylalkyl; heteroarylallcyl; alkoxy; aryloxy;

het er oal koxy; heteroaryl oxy; alkylthio; arylthio; heteroal kylthio;

het er oar yl whizo10/08879-Cl ; -Br; - |; -OH -NO2; -CN -CFRCTAGRRCH3t147
-CHC12; -CH2011; -CH2CH2OH;, - Cl-1,N112; -CH2S02CH3; -C(0)R;

-02(Rx); -CON(R)2; -0C(0)R; -000, Rx; -OCON(R32; -N(Rx)2; -S(0)2Rx;
-NR(CO R, wherein each occurrence of Rx independently includes, but
is not limted to, aliphatic, heteroaliphatic, aryl, heteroaryl,
arylallcyl, or heteroarylalkyl, wherein any of the aliphatic,

het er oal i phat| c, arylalkyl, or heteroarylal kyl substituents described
above and her ei Pyralfeqandmpxenienty fTagke sifecirnsiashierqd eeqdingio Abecinsa ion
unbranched, cychdif R capbGlibds, dn@lﬁghm%és%hﬁhd%ﬁémoms La&uRT M prdent

het eroaryl substituents described above and herein may be substituted
or unsubsti t ut eBYenNHYIFATRIFEPSERAMIDEY a@rbeg@ﬁémvmﬂ ngkipgitedisir eel
substituents ar girfdrlcHmtnyat ed by the specific enbodi ments shown in the
Exanpl es that are descri’bed herein. [0035] The term carboxylic acid
as used herein 814 Thupgn Bisfieiss aprctfiBe ipygngon is @bpit traatmeny oapositing
terns hal o and BRGRR a aSmptufdaldSlifk o foﬁfnﬁﬁ 85&f@1’ﬂmﬁ¢(ﬁ%ﬁ&&ﬁ@h§d from
fluorine, chlorlne brom ne, and i odi ne. he term

heteroti| i phat i BIPbeg@w0ipiw quoh@s.aithout ligrigfien. @ BIO&W s P ef RSB IPEINEh at
contain one or SMYuRARNY, §Bprend blbdprend) kil feRIBNadidABASRNAE tidreoRbr Si | 1 CON
atons, e.g., in place of carbon atoms. Heteroaliphatic noieties my
be branched. uniirigtied¥eotycl i c or acyclic and include saturated and

unsat urated het B3] y@lpeTerfd ebaSmEMY, R ARG rEl@menP Ydnipkitioh fYbrdin@icCthe | N
certain enbodi nents, heteroaliphatic_noieties are substituted by

i ndependent r ep}na%ﬁ%ﬁcrnwesmma?u"ﬁﬁf torrgpla {THa i W?fﬂ?lBﬁléﬂlyébeFher eon
W th one or norem@i eties including, but not limted to aliphatic;

het eroal i phatic; aryl; heteroaryl; arylalkyl. heteroarylallcyl;

al koxy; aryl oxy; heterodl koay het eroaryl oXYy; ald<yl th 0; aryl thio;

het er oal kyl t hi o; hete hi C. l; ZNC2; - CN,

- CF3; -CH2CF3; -CHCl12; 2(H N 2S02CHS;
-C0)R, -02(Rx); - CO\I(R)Z -0C(0) R, ; OOOquRx)Z - N(R) 2;
-S(0) 2R, - NRx(CO) Rx, wherein each occurrence of Rx |F‘|depe%)ently

i ncl udes, but i HlOlﬂthnItlnembb‘&idomm,la (@), phaahmugzgchb}il\&lfeﬂaldnquaﬁ)ﬁ%y isanyl ,

het eroaryl, ar yl I het er-Qar | kyl n_an

al i phatic, het el'og %fl%p ot ?}:a dtal‘r%yq%g’l %dsz B Sele Vgﬂgorl%a(r5 Ou]?{ﬁonrglsung of
substituents dedkyli diedyladdbyegl, aryd alﬂ@m|a1kom§kybemsubf3mm¢aﬂwedryﬂ1r

unsubsti t ut ed, e nhi C nd_wherein
any of the ary H)ertea}([}a%{;‘t %lrng{;sir H? ‘?ubéi%iég]l 02%081 M%’%‘ G %5%%1 herein
may be substi tut)@lic drph&msuhhct hm&x@aétghatwcmhlnatloﬁatercemmpbasilméldcgener ally
appl i cabl e subs e i ment s
Shoun i the ExcooiteatFplial b aPbp il L6 RTEY F «GERRRL T

het erocyclic, aslagseédomdhedroup qopfisting of dkydrelkeny nadlyingl. enyl. alkaxy. ar omat i c,
partially unsat I r - t0. 10 ] ring
system which |Hk%%ﬂ(g9§l?lnlél len%rl(?dn T!«iggl,%gfe{ogryé dgl%d(]ghﬁ"ﬂh?pgg and bi -
and tri-cyclic hqtﬁg:yslycsath@h@cmmm hedroiyhelandecaghaongl ¢agbokykeeacidor

Si x- menbered ar C dto a
non-aromatic ri %ero(ﬁ ldgégn%%lg}oggl%fflﬁgylr %‘dﬁg?g'?*ﬂtb?i]uée% ose having from
one to three het0@tdatmmativelgedeiderimpyt campasitior dechrding Lo by devantiosul f ur ,
and ni trogen, | Boplinhisd Neonfiohf SRR bty IFLEEGRHOMS <HBY.
optionally be oxidized and the nitrogen heteroatom nmay optionally be
quat em zed. | n e aVieranpEdZnenB sRsatlfh& weflhddiaedisceyfPiivabres eils to a
non-aromati ¢ 5- yegfizn o MrmanSB{TRS A6 (ih:ng or a polycyclic group wherein
at least one ring atomis a eteroatom selected fromO0, S, and N
(wherein the nitrogen and sul fur heteroatons nmay be optionally

oxi di zed), including, but not limted to, a bi- or ti-cyclic group,




[0042] The term hydrocarbon, as used herein, refers to any chem cal
group conprising hydrogen and carbon. The hydrocarbon may be

substi t ut edoanimadpst i t ued. The hydrocarbon may be unsainrsatwd21147
saturated, branched, unbranched, cyclic, polycyclic, or heterocyclic.
[I'lustrative hydrocarbons include, for exanple, nethyl, ethyl,

n- propyl, iso-propyl, cyclopropyl, allyl, vinyl, n-butyl, tert-butyl,
et hynyl, cycl ohexyl, nethoxy, diethylam#o, and the |ike. As would be
known to one skilled in this art, all valencies nust be satisfied in
maki ng any substitutions. [0043] The termthiohydroxyl or thiol, as
used herein, refers tofa gpoup of the fornu a OQSH. [0044] The term
urei do, as used heret er, r ul a~=AHCO NH2

[ 0045] The followi ng ake nole gener al g%ed tth out the
present application: [0046] As used h he SIH@U|%J foavy

"an", and "t he" ip@llﬁd&é pl.ura ref erence unl ess e con i
clearly indi cat 991Gt HEPoSESe g therl Ryen igp fiopPEse e Fob PR P
nononer " i ncl udesr witphelsaiotiiordéonGiieiy S0 MPomKISccoldiAd hnyldTdorimarn

"keratin" as us herein refers any one of a _class of fibrous. .
struct ural - pr ot 01 e bR PGP sRl ol s Phad AL ns
contai ns a | ar gi thpiendiled Yesafptioy ebebitavst esi dues. Human hair is a
keratin that has approxi mately 15% cystei ne resi dues cross-|inked by
di sul fide bridges. - 0048] As used herein, a "nonomer"” is a
repeating structur QETIMLED R TRGNIGY B BREFRRRIE} EMB OBIMESTE! |

Thus, for exanpjegio)t 1R RYWIR of %'c&%’ésﬂ@h@&% fbx‘ﬁluﬁﬂgﬁ%ral:&?(ﬂn?
repeating units derl ved from butadi ene. [0049] The term"o orrer

as used herei n, inventigp %fetbﬁ’uahl@h@r‘rphwomﬁmﬁmlfwﬁt%nlll‘é%ﬂﬂﬁb?ﬁesl@d

repeating str Uc§ﬂé51ﬁé hMQI'Jgtlﬁmede@ a&@fdﬁdfqglh@'inveﬁloﬁo PPeHRdRE G Ebag to
the invention containi nlg €ess -am no ester roups 1s
R

consi dered an of"g8ied s RGER: &“&H]ai“ﬁ’@ havgdear adaptesk for thapipg by It

connecting the gqihBg 1§§{dQﬁat961%%11@4&Q@QLUJB%M&@ﬂ{@usé}@leyaﬁﬁﬁy notas used
herein, refers to a chem cal nmpound of rep eatlng structural units
Az

(rmnorrers) conn®¥Y Eé’cfhw‘@d\?‘a{i%fheBP}Ha’éomﬁbaﬁ%P?ﬁ]éﬁ rdtlaybieal |y of

hi gh nol ecul ar M@lg&m)cﬂfmﬂl(ﬁtemn@@s deep 10 Qanipk) LOROSeRIds BEdpedifid €
nonomers. However, as used herein, the term"polyner" also includes

"oligoners." [06‘?&‘&‘}’ leg plaeqctipgilieqryippemd-amines, ad e fIPRIUALS A Bmgtiogal
conmpound cont ai RkNG afEPedineRBy, Ui deseriodd 1B dfeadt ®ABY in tHe Ao, detailed
chl or opr ene, ne- but adj ene, or variations thereof, and al so

i ncl udes et hyl eﬁeé“\‘ﬂuﬁw the wyentign. eva) (such as sold under t he
tradenane El vaxpefinitondr et hane rubber, silicone rubber or silicone

el astoner. Thes S. LNco i.n nol ecyl e constitute the
ranbar i ot y- DA REHBREEGS SRR [0052]
The synbol nfut aescrtbeamh@ﬁuaal beSdw. Uledlr piirposeBainBis invadtiod] thd aemittl at orrs

and/ or bonds be fou f . that positi hus

o desi gnat od whpELy b B Pien iRt RRs b s eGB! 8 Biesltabex o0
for the confi guC&SwmoofHaAdbdok]of:@lﬁm&ﬁﬁylaﬁmPNysich 75hE8d end spuctileps, to
forman acryl at thacr | at e .end. group, for exanple. Z.'ulna
reans ¢ hat | 2 and BT BON eqiy By & B BLeRER Romhiofrerp-
term nus of theg@enay;braic@lesbf mMemiqay as eamang)mnfﬁn fuddtibed] naterive| y in
the same formul a he
next MONONEF T eiaoriéj é'%achér areg e%lﬁr?@ dqamlgfb t(ejm %01 ﬁ)g?l‘l)ﬂguversuy
treat ment conpoSditice Beo]amansaditodg%% thetemtite mvmeltts @frwtmm}mrm@npcaat@cB-

am no ester conpg %1 g W eren@emay be formed by reacting a diacrylate or
di met hacryl ate W R Am fie accor di ng to one of the follow ng
general react i oif03ldhiémess expresslyStated otherwise, the compounds and groups described

terns
ein,

herein may be substituted with any number of substituents or functional moieties

permitted by the valences of the respective compound or group. In general, the



FIN,~" NHO Oll R53 54 R [0054] In these fornmulas Rl is a hydrogen
or nethyl, which defines the starting material as a diacrylate or a
di met hacr ywat2e10/0R3379 123, and R4 are sel ected fromthe @CIUf$2010/021147
consi sting of alkyl, alkenyl, allcynyl, acyl, alkoxy, alkoxyal kyl,

am no, am noal kyl, aryl, heteroaryl, am do, alkylthiocther,

car banoyl , carbonyl di oxyl, carboxyl ester, cyclic aliphatic, cyclic
het eroal i phatic, aromatic, heteroaronatit-and ureido groups, each of
whi ch groups nay be substituted with at | east one substituent

sel ected fromthe group consisting of alKkyl alkenébf aIkynyI acyl,
al koxy, al koxy| §Mky{uOstdich oyl BResaIoypy theé?rw opely ®aPsH Andani do,

cyclic aliphatigbsii@n®rosdiaéd i6 fénRbEE this mv@rﬂloﬁg@ﬁr cowcdélﬁaeéhwm%yano
au- banoyl , carbo§é$|c acid, carbonyl di oxyl, al kylthioet si | oxyl,

and t hi ohydr oxyPYd§iesR Hems g syychyrg witkp éReFliflﬁ‘bS%t"éemF Aynlgsg stafed

di met hacryl at e, othfiis8 B8 nfoRasid &le odit@nTh WHQQ&M@@]E)EMB@@H@N the
correspondi ng for nul as (1") and wherein A Z, Z and n are

as defined abov¥h gprerignpne %’S‘(t\“)“t gteg from.a SPeClﬁeF@é%‘B]ﬂ’@ SHRRIENt he
starting materi mhy bSeieith@hy badifferehtRCc\@BPo6itibe ad dseNgerdif i &@nmpounds

gpr esented by | Egsu?uct)gd[’ ?sscggtgglplat%d quggydle%ﬁ p mziss?ﬁ?edsu sltiltu)eélts of orée?n-ic 0
compounds. In a broad aspect, the permissible substituents include acyclic and
cyclic, branched and unbranched, carbocyclic and heterocyclic, aromatic and
non-aromatic substituents of organic compounds. For purposes of this invention,
hetercatoms such as nitrogen, oxygen or sulfur, may be bonded to hydrogen
atoms or be substituted with any permissible substituents of organic compounds
described herein which satisfy the valencies of the heteroatoms.

[0022] Where a carbon atom in a chain may be replaced with a heteroatom, this
is also sometimes referred to as a “substitution.”

[0023] The term acy! as used herein relers to a group having the general formula
—C(O)R, where R is alkyl, alkenyl, alkynyl, aryl, carbocylic, heterocyclic, or
aromatic heterocyclic. An example of an acyl group is acetyl.

[0024] As used herein, an acrylate radical, and/or end group has the structure

\)‘\O/. A methacrylate radical and/or end group has the structure

v

[0025] 'The term aliphatic, as used herein, includes both saturated and
unsaturated, straight chain (i.e., unbranched), branched, acyclic, cyclic, or
pelycyclic 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 alkyl as used herein refers to a saturated, straight- or branched-

chain hydrocarbon radicals derived from a hydrocarbon containing between one



[ 0057] Such conpounds include, without limtation, the conpounds

di sclosed in the aforenentioned patents and published applications

I ncor por atwo 2by/msesfrier ence. [ 0058] I n an enbodi nent of tHOIPRESANLI47
invention, nis in the range of I to 10,000. In certain other

enbodi nents of the present invention, nis in the range of 1 to
1,000, 1 to 100 or 3 to 10. [0059] In preferred enbodi nents, the
acrylate or nethanylate noieties in the.gonpounds are |linked by a
relatively high nolecular weight noiety A. In the presently preferred
enbodi nents, Ais a rubber noiety, including wthout |limtation, a
mat eri al conpr i &idigenp erobrsratomsdly sgnavel df poinel hyddéeamtom. Insome

styrene- but adi eélﬁbodﬁﬁl!nfirﬁ%?alﬁ%legg%uﬁggnthﬁopi@&% %9@¥1§anoﬁ1@1060]

Rubber-contai ning materi a e react orm a pol yner
according to th@DWﬁV@mtMGWHWhﬁpwm@mmmﬁﬂﬁﬁaﬁmnﬁmﬁwa@ﬁ@%om@blybutad|ene

diacrylate, whi Sﬁbddﬁncrnﬁpﬁmg§1§ﬂtg[%$813¥ntﬁlpsel 6 4B fBoms. 1 y& Emdtllicﬁ

correspondi ng di net hacryl ate Pol yi soprene diacrylate nmay al so
be used, repr esantadinsy heppkyl gPysiags i dropappes, Exgmiples of aijpjlradicals

correspondi ng dj,pRLBE K Iﬁi ﬁmff&Mo 61]1&[@1 Qﬁ‘lyy %%qopy{ Q:'gpl%ﬂ) 1) mbﬁtﬁei§@
starting materials mmy b 60 n certai n enbodi nents 1 to

40, 1 to 30 or Povlsscdedl, ff@fp@@yl M@@ﬁﬂa@ﬂ@wynpﬁwymv@mw@w or

styrene-but adi eQg.hEup, bﬁ{eétymyoc@e ntBREN fo- ﬁfaedymdgdééma&{dmh@n@swlqeh may
di met hacryl ates, whi'ch can then be reacted according to the general

reacti on schemedeaf Ongpgmore S&B*(Wénts Sh/pseth Borgjpit A wh e H?Y&’UB@FC?S Hé‘%é’@f 't he

fol | ow ng gener ghnchbd MteyY¥IR alkyl groups. An analogous convention applies to other
generic terms such as “alkenyl”, “alkynyl”, and the like. Furthermore, as used

I,! "

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 cother
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
enibodiments, the alkyl group contains 1-4 aliphatic carbon aloms. Examples
include, but are not limited to, methoxy, ethoxy, propoxy, isSopropoxy, n-butoxy,
rert-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



ROH2- CH=CH CH CH CH2in [0064] Poly-chl oroprene has the general
structure /CH21- ,m,C=CH Cl [0065] In presently preferred

enbodi nentwopoinosisradi ene di acryl ates (PBDs) are enpl oyed/zsgo1a/021147
starting material. Although not limting the invention, diacrylates
and di nmet hacryl at es havi ng a nunber average nol ecul ar weight in the
range of 1000 g/nol to 5,000 g/nmol may be used. In the exanples

el aborated below, two different starting mterial were used, having a
nunber average nol ecul ar wei ght of 1400 g/ nol and 3000 g/ nol,
respectively. [0066] In other enbodinents, Ais an optionally
substituted car yomertiodingntshbe alkent syppconeiab hidsgrbentr Bdrnpleaguns
containing 1 t o3 tReRuntgl, LiEnyE PRIpPnyl, FRMSY], 1-Me@QMBhl S ANERSe

1, 4- but anedi ol diacryl ate, 1, 4- but aneall ol dinethacrylate, 1, 2-

et hanedi ol di ackk@ ate, 1,6-hexanediol diacrylate, 2,5-hexanediol

di acryl ate, andgp29)lfhcterh dtyRH/APERE HirBh 1l Mih@HoFa1fR YR dlREd as a
diacrylate starting material, such that A conprises a carbon chain

havi ng | ess t haliom@ hufragaebonhaaeet leppiong ¢aghaacakon Eiplghopd bhige gatoyilat e

or met hacryl at e;fmi®ld §8ro@én 4fle HRERAMEFHIIBYenGORPAHE1 goSHlisiibdelt ed
carbon chain wherein the substitucnts join to form one or nore rings.
For exanpl e, su@ibeinveprienopays fufstponatpmy Ipeomegshedisrnedhopifomnye

fornula The cogrbﬁ;smﬂ@yeaga BOMPHABAlcdheBfsUL 101 cBrb8n Aok, Infaf@hdyent
conposition according to the invention has the follow ng fornula,

wherein z, Z aftPoRpieah deaload sgop peglodeorains - meban YphRAN FEbes)

Al ternatively, bhdkabodmBRy, 1RUNIHYI1Seoup cEAKIRONG 6HBIn M. Representative
het er oat ontont ai_ni ng carbon chai n having one or nore aromatic

Substi tuent s on AT ERESACEN 17 A TPHEL Br i< PRRVEY GIPRFTDD: e
fol | ow ng for mupBpynyD@alhe ke di acrylate or dinmethacrylate starting
oy e T R S Sah L RSb B0 9 0L
from about 1: 2refeds tabt)twa or three) BspbhiBele XAl bR Spsehsaov@ikle defeiow,
PBD: ami ne rati os re yar i go{ bet V\FenoiéLt: . 8 gd. 1:1. 2.l _[ ! g)e?tg]m The
compounds accor ARG RET RAGEYFGHEiey dithef P e en
above- descri bedaikg@ahé efrs ®argedup iewdnd by erus fued INHRTOuHtein Rfis analieact ed
A e P el e g SRS LR RS o SIS 1 O
the structure -NR“R ", wherein R”and R are each independently sclected from
the group consisting of alkyl groups. The term trialkylamino refers to a group
having the structure -NRR“R""", wherein R*, R, and R"" are each
independently selected from the group consisting of alkyl groups. In certain
embodiments, the alky! 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 arc not
limited to, methylamino, dimethylanino, ethylamino, diethylamino,
diethylaminocarbonyl, methylethylamino, iso-propylamino, piperidino,

trimethylamino, and propylaming.



- 19 - invention contains less than 1 w% preferably less than 0.1
wt % and nore preferably less than 0.01 wt % unreacted amne. [0071] A
suitabl e diacrylate or dinethacrylate may be reacted with a primry
am ne having a formula NH2ZR2 (where R2 if as defined above) by

M chael Addition. The R2 group on the pr Qfary am ne may be sel ected
to inpart desired properties to the conposition. Thus, the am ne may

be selected t diify the properti inparted to the canposition. by
Che rubber nonaSDl Apriueeubged Bl Sy onssds iHlR e A
the frictionaindatibllyRpi®s g0RpAad afiNdd dbol &S akdBRSbalk)QikefXRMREIRdes
Al ternatively, hydrophilic groups may be incorporated into the

conpound vi a RANHAMRMNIR 0-RNRROwed vBNRR'SY} dbipréferyed d¢rntasivineess
hydr ophobi ¢ graoups be used to.inprove 0il.,, phase formnmul ation
and/ or i nt or SSEPGMAPTHC RyroR, e el ekt iR
styrene- cont adisthighl iBindbiop§l FBMp,Ae sutaeitddor e hRAEEn bhte B dthinb@ster Of
the finished clo_rrpound;l. b[ogggf]a }}hesf ol lowi ng primry an‘ie?és 1have E)een
used to for minaiewy dohpeumprndccording to the invention: propyl am ne;
but yl am ne; | a1 ne; .ani ne; tyl apine; 1-.am C s
sopr opyl am Hars Yo i LGHAC T B gt PR 6(a 3B RO HE A Ghizcd
2- am nopent angection® fedioydoajighrd ddublebonds wikshnyhhfphantig @s in an aryl
(di met hyl am no) - 1- pr opyl am ne; 2-di et hyl am noet hyl am ne; 2- ,
(N d:\lij _sop{ (r)]p?/l ?EIE%WQW%% nﬁﬁ;@ﬂma&m%ﬁ@ypvr&p;wwfh%ﬁbm is
NI ety et e0e R BAO 6 m Gl HAROL AT en 31RTbG, SREGPNhfur atoms.
am no- 2- propanol ; 4-am no- | - but anof;’ 5- no- 1= pent anol’;
g- <(31r2n no- 1 - hteﬁ[aﬂm]; {nﬂge@BTal,agé mnﬁ] opy bﬁ;h?bmm,l E?S@?etiein’ refer to lmon_o-
-(2-ani noet hoxy) et hanol ,  2- 0 am ne; 3-net hoxypr.opyl am ne;
3- et hoxy pr opy ARG BRI i B0 P reoc ke He s it Rsiv e T nyl
acetal ; 3-1 S%éfé%ﬁs}’@l@%ﬂb@ﬂ‘afb%s, AELNERARLAIIE BY dehsH bRl d W urd@Rtiglted.
4-am nobut yral dehyde di ethyl acetal; 3- am nopropyltriethoxysilane;
2- met hoxybenZSubatiupets intludet bubaydeetdinhitadi tneany2f tishpmoirysy mentionede;

3, 4-di met h t hyl.ami,ne: , 4: met.h _hyl.ani ne;
> et howy o PR 0 R Ehd BENED R ShiA R diias, pvfen ot ne.
phenet hyl ani nfpiedesd¥ diRRBE HéRIN, ARultihg e tHefoih 3BT 2B dipofnd. In

phenyl benzyl am ne; 4-iodobenzyl am ne; 4-(am nonet hyl)pyridine; 3-
pi col yl ani ne;cettaip| egghogibents pEine neesem-ipyanspbliewApfeaniorpanono- or bicyclic

fl uor ophenet Laes - 3- ' t i ne; . -
2.2,3,3,4,4, Q%E?Ogy @ﬁ"?“"?g %&@h@ﬂa&?@@%ﬁéﬁé@ﬁﬁ%@r or%grif‘il‘édﬁ]“%g’;‘“ not
cycl opr opyl ariimi®ed 1oy piedpk ahphihyt] Reahydronaphthyl, indanyl, indenyl, and the like.
N- (3-am noprapyl) - 2- pyrr.olidi none; cycl ohexyl am ne;

cycl ohexanemdfiis§itaificodimenis ofifhe Breasas e helsrm detenegqryl, as used
am noet hyl ) pi -1 dLAe: (3- 10T: ' Loe: .

0~ 3 a mo. 1. R ARE o FRAEHIASARRI bATHEFom Sy to ten ring atoms of
2- Ami no- 2- nethith dnSripg afpaniedelottpd Froan$,(d-add &F; lrgio] pBe, pr oparnegd atims
N, N- bi s(2- hydr oxyet h t hyl enedi am ne; oxam c Acid; and 2-

ani no- 2- (hydr% %ﬁ?%{ﬁﬁﬁ%ﬁ%ﬁﬂ?@%%ﬂy Sﬁ@@#ﬂ?@hﬁ%ﬂéﬁﬁnﬁé@e
contai ning S!&%%‘inqﬁ%{?_' hbﬁ@%&t&ag@y;&%&éﬁ%eﬂ% j8inRl td R betHeal S,
including, without lTimtation, 3-am nopropyl (di"ethoxy)nethylsilane;

3- (2- am noetthyleeut® mia)anyod thel rdfi gasomepepnle s Yorsixkhumpke, piidyd, pyrazinyl,

(trimethoxysilyepropyl | ethyl enedj am ne; 34242- .

S noet hy| amTHORBERY ) BHTHB 3D GHI DL PRz R ar ¥ axazgh itoqrezoly)
(trinmet hoxysithiBRESIRY bkadiglyl] @W&n@ﬁrﬁﬁﬂl,@i@%ﬁﬁ, isobHab 1N Nehd the
Al ani ne, Leucine, Serine, Cysteine, Tyrosine, Jutamc Acid,

d ut am ne, Ly#ene, and Arginine are also suitable to form conpounds
according to ipvention,. [.007 Alternatjvely, a bis (amne)..
tart1 ng mat VPSR TGk Shuret o ther SRR st anudin P B (i
starting nat ejrisabgitatd whendif dutdyindionh@tdesBeplacenfAO¥odeNtwe digke, o
more of the hydrogen atoms thereon independently with any one or more of the

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



[0079] In enbodinments, nin fornmulas (1) to (I1V) my range from1l to
10, 000. However, presently preferred conmpounds of the invention are
ol i goner s, Whaiordg3zz®t o 10 am no ester units. A conposi thidwsaciwoeding
to the invention may contain a plurality of oligomers of different

| ength. [0080] The preferred conpositions used in the invention
include a cosnetically acceptable carrier such that the conposition
can be applied to the hair without irri-tlation to the eyes or scalp.
The conpositions nay be in the formof an oil-inwater emul sion, a
water-in-oil enulsion, a dispersion, a suspension, a cream a foam a
gel, a spray, ahqusomsi arylalkyl bewrerrgalicl; ﬁmd@ybpe@mlpaw P- ani no
ester conpound h&er&ﬁﬂ@iﬁhlkﬂdﬂf %ﬁzﬁl% Heikr&aﬁ]@ltﬁlgrﬂé&%a})h% lfﬂ —@;rgpge of
about 0.01 percent bout 20 percent by ht of the

conposi tion. Inb e%odlﬁ%nggl Qlﬁe—(}ﬁﬁﬁ: n@Hgth@Hzpé'l p?H PHn a range

of about 0.1 pergant,; byn 2Qm -*c@))ﬁ Q@bz(kg))i Oc:@ﬁn@snioémmvu@@@,wf the
conposition; and I n still other erbodi ment in a range of about 1.0

percent by wei gﬂ?c@H(%botﬁ(RQZ’OS@P%‘eTNR%‘;O%1 Wietein ‘[38168"2]’“%%01’ Ry

conposi ti ons acmedgdhdgn P, hubMebt i Rkdas, Qlhats, 8&abAIShNRL 811, OF
wat er - al cohol based, neani ng that that they contain great er than 50

percent by - 7oheterggsy] ofiy1akigh erhetepppadpvhpyhgielpang pf the Abalicent in t he

conposi tions aCl‘i‘éDeIr@Hh@&lf&OaIﬂElﬁyH ﬁ\h@t@foh@&mylls@stft@ﬂgfﬁeﬁﬁb&ﬂb&@ 289
percent by wei ght of npositi o presently pr ef erred

erbodi ment s, weREF e Bfi wbeiiged o “aS“Psatﬁﬂ%d 8?“%1’868&““@@“#6 ABE5Or 95

percent by wei githclef addiehefpNmMQSE tht @1 o HHREAlY! fibSiiCAG kBl dbive
acceptable carrier for the corrgound cont ai ns mgr edi ents

convent i onal | y YGRS HBEL FERSUeE s OB cxerBled el srairaly
enul si fiers nayappcabRGhbidednts fre Ak@di@Ebyahe POAMEE erfbodintetits s in . O
percent by wei gﬁt‘, i’ng@rpfsr‘r‘rgbd gnbodl ments, in a range of about 0.5
percent by wei ght*Pss 4B6ITE ISP EFEBNt by wei ght. Suitable

formul ati on ano@o3d Tmyerbeadh @i ot adudoy hirkio sderofo safrslipr@fymsidi-l | i n
the art w thout ﬁrlgue experinmentation, depending on how the
conposition is F tended to be delivered. Suitable enmulsifiers may be
sel ected from t 16036 MGWns o taibhaddglen ad used heedimng [amd daaudm delemietl &bmon,
Pol ysor bate 20, . Pal é 13, Pol yi sobutene, deth-10, and the
like. [0084] A ?aofntnyca Iclﬁ’\ fonitis; and ipding” | o may be provided in an
amount of 0.1 t®03#olite tGmbeperaépiniic by uswdihglain, mferstthehptmmn&btﬂds dntto
oty al conol - conasna e bof i SUubhBRas dReh o MR aRE e s 2ty
al cohol s), nmay belae ofwathed aioms.allelemgehaic rebeies mdy de ranched) per cent by
wei ght of the ¢

provided in a rgﬁg@a{o? ngl ({rgg%ﬁl &bn?r] gcé'ﬁcqgwagdg%*nﬁﬁ%gﬁc ggﬁt by
wei ght of the cuonipesihorpapiino.fatroidimd.ieds mcqminwdwoohnltﬂmmtteﬂoalmham| on,
pal mtic acid, [ nd ot hers
known in the ar@B?@Jsgfeos@f}éggn%dhdly n%eﬁ%ngerﬁl%ﬁgi}: %lﬁ%ga&r)rfg% ?%Iﬁ%gg%lgertl es in
a hair treat menhydeagapeasging themeon f0&®]or @@rmo@ettes ovnkdiag.dor afit igitedtot he

i nvention may n | Lk gV I ]y used
in hair treat ailﬁ)gadc Eéct)éél?a? ggrtlus: ﬁﬂzﬁetﬁg&%’] ﬂhﬁ(gxlgm&%ggﬁg#l @E@E’ abl e
addi tives incl uamlomwlioelhmsy, heteronrElaxsi; n]gyldiiwgrylturye@ter@ﬂifyhhlpt
surfactants, cafd oM -GusHr Faghants. . MAPL/EY,C SHLEACt AL, @mﬂqt eric

surfactants, fragrances, screening agents, preserving agents,

proteins, vitantHOH; siOHCBrEE —M§m€52%6ﬁa=a§(®}1¥hcl€éh(ﬁa§ poI ynmers,
plant oils, m ngprlr,Qt lSc(H¥NLAEHLE, Od)iéNﬂi‘g qgmx)g)t gfw) @ddi tive
convent i onal | y used in conpositi ons for thé or treatment of
keratinous fi belB:(COR.ggherciceirh pedurgien vhRt méepﬂrt@@édmlélef ¢oO8FotThe
synt hesi s of thﬁnﬁé?ir{@% sic %r%fb%hﬁﬁ@c beh, ‘HMYe 1, %fah@f H%lér&rﬁg’l@

clear glass jars wth phenolic caps |'ined %/ yl ene core
wherein any of the aliphatic, heteroaliphatic, aryla]ky or teroary]a]kyl



[0088] Primary am nes were obtained from Signma-Aldrich, Inc. (St.
Louis, Mb.) and VAR International, LCC (Wst Chester, Pa.). PBDs were
obt ai ned fwormBasisener Conpany, Inc. (Exton, Pa.) (Sartramars2poozinet
#CN307) and San Esters (New York, NY) (product It BAC 15 and BAC-45).
Exanple 1-1 O Il Ni JOH HO [0089] The above pol ynmer was synt hesi zed
foll owi ng the procedure outlined above using 5.0 grains of

pol ybut adi ene di acrylate (99% having aipol ecul ar wei ght of 3000Da (1
equi val ent) and 325.11ng of N-(3-anminopropyl) diethanolamne (1.2
equi val ents). The resulting material was characterized via 111 NWVR

[ 0090] HNMR ( CDEbgiuentsdpgsripediaboveiang hgrpip may bgsubstBuied epjunsubsiguied,7 (nj ,

1.8-2.2 (m, 2. 61‘31%:11&] (grrﬂlbrdgchgd %me bt J&/ehc a.nZl fém(ﬁklof Be ?’or7 (m,
4.8-5.1 (m, 5.2- Al'l NVR spéctra were

recorded on a V%ﬁtqf%’lﬁﬁbséwws %@Mﬁé a@pﬂ@%ﬁdﬁ@fﬁm 18Ry @ﬁébstlalkﬂér@f in CDC13.

- 24 - [0092] Iﬁhqhﬂqﬁﬁt@ﬂ@@[wna%@ﬁf?ic?& %%n&aﬂ BMQBHC IR £ ver e
formed from pol g}but adi ene di acryl ate pol yner (nol ecul ar wei ght 1400Da

or 3000Da) and Blustiagdbe thewpestis embodipenss shiown ipthg Frayeplesdhabpre dessiirdnds
i sted bel ow. Gapngsitions were fornul ated and tested as set forth

bel ow. [0093] Exanple 1-2 HO Exanple 1-3 )
[0038] The term heterocyclic, as used herein, refers to an aromatic or non-

aromatic, partially unsaturated or fully saturated, 3- to 10-membered ring system,
which includes single rings of 3 to 8§ atoms in size and bi- and tri-cyclic ring
systems which may inclode aromatic five- or six-membered aryl or aromatic
heterocyelic groups fused to a non-aromatic ring. These heterocyclic rings
include those having from one to three heteroatoms independently selected from
oxygen, sulfur, and nitrogen, in which the nitrogen and sulfur heteroatoms may
opticnally be oxidized and the nitrogen heteroatom may optionally be
quaternized. In certain embodiments, the term heterocylic refers to a non-
aromatic 5-, 6-, or 7-membered ring or a polycyclic group wherein at least one
ring atom is a heteroatom selected from O, S, and N (wherein the nitrogen and
sulfur heteroatoms may be optionally oxidized), including, but not limited to, a
bi- or tri-cyclic group, comprising fused six-membered rings having between one
and three heteroatoms independently selected from the oxygen, sulfur, and
nitrogen, wherein (i) each 5-membered ring has 0 to 2 double bonds, cach 6-
membered ring has 0 to 2 double bonds, and each 7-membered ring has 0 10 3
double bonds, (ii) the nitrogen and sulfur heleroatoms may be optionally
oxidized, (iii) the nitrogen heteroatom may optionally be quaternized, and (iv)
any of the above heterocyclic rings may be fused to an aryl or heteroaryl ring.
[0039] The term aromatic heterocyelic, as used herein, refers to a cyclic
aromatic radical having from five to ten ring atoms of which one ring atom is
selected from sulfur, oxygen, and nitrogen; zcro, one, or two ring atoms arc
additional heteroatoms independently selected from sulfur, oxygen, and nitrogen;
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 examwple, pyridyl, pyrazinyl,

pyrimidinyl, pyrrolyl, pyrazolyl, imidazolyl, thiazolyl, oxazolyl, iscoxazolyl,



Exanpl e 1-4 Exanple 1-5HO - 96 - Exanple 2-1 Feel Test [0094]
The feel properties of preferred polyners on hair were assessed. | Qg

of a 1% (vwo)oiomsIdH sol ution was prepared. Sol utions weresppleAg t o
dry g x 2.5cmwide x 22cmlong hair tresses of virgin straight

medi um brown hair (International Hair Inporters). Tresses were curled
with a 'Ain. dianeter curling iron (Hot Tools Mddel 1101) on the

hi ghest heat setting (approximately 20QGy_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 against t thedfapdlylomiadigzady ahiephebyintumayl, qlimilihglhisqquﬂmﬁmdmnaﬂm

3=excessive. [0 5] Q.ﬁm%% }or géi'u, #%%{a) pﬁB?@Js‘S shitted %q%?mﬁ[?@ﬁhe

t acki ness, very e coa rlctlon
The results obt albstedantsrseﬁcahi fgonh thegrasp eommniga:fyraothep am:hmbraached

oo O BRIy SRS o . Compounc
d1a]ky]ammo trialkylamine, acylamino, ¢yano, hydroxy, halo, mercapto, nitro,
carboxyaldehyde, carboxy, alkoxycarbonyl, and carboxamide.

[0040] The term carbonyldioxyl, as used herein, refers to a carbonate group of
the formmla -0-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. Tllustrative 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 uscd herein, refers to a group of the formula —-NH-
CO-NH,

[0045] The following are more general tenms used throughout the present
application:

[0046] As vsed 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.



14PBD: octylamine O O 1 O 14PBD: amino 2-propanol 0 0 1 0O
14PBD: n- ( 3- am nopropyl ) di ethanolamne 0 O O 7 14PBD: 4- net hoxybenzyl
am ne 0 0 WO(Q010/083379 PCT/US2010/021147

-14 -

[0048] As used herein, a “monomer” is a repeating structural unit appearing in a
polymer or an oligomer. Thus, for example, the polymer polybutadiene is
comprised of repeating units derived froin butadiene.

[0049] The term “oligomer,” as used herein, refers to a chemical compound with
less than 10 repeating structural vnits. In particular, a compound according to the
invention containing less than 10 f-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 mononiers. 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 Y 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 VY™V 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 ¥V 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 Y'Y symbol may represent a bond

with the next monomer repeat group.

Preferred embodiments

[0053] Hair treatiment compositions according to the invention comprise a B-
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:



14PBD: 4- (Am nonet hyl ) pyridine 0 0 1 O 30PBD: 3-am no- 1-propanol 0 0 1
0 30PBD: 4- am no- 1-butanol 1 0 O O 30PBD: 2- ( 2- Am noet hoxy) et hanol 1 O
0 O PBD: amvpaob0s3389 PCT/US2010/021147

-15-

O
| A . HN—R, ————
o0
Ry R;
II\/H\ j\/ HN"’NH — >

[0054] In these formulas R;isa hydrogen or methyl, which defines the starting
malterial as a diacrylate or a dimethacrylate. Ry, Rs, and Ry are selected from the
group consisting of alkyl, alkenyl, alkynyl, acyl, alkoxy, alkoxyalkyl, amino,
éminoalkyl, aryl, heteroaryl, amido, alkylthiocther, 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):

0 0O
ZN A /H/\ )MN Z
GO N
n
R
(1%
OWO vaWN

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

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



14PBD: 3- am nopropyltriethoxysilane 0 0 -) O
14PBD: 4- Met hoxybenzylamine 1 0 1 0 14PBD: 4- (Am nonet hyl ) pyridine 0 O

1 0 30PBD:.wDhanaszm ne 1 PCT/US2010/021147
-16 -
Q Q
Zmé\/“\ A )J\/\ z (h
QO N
I n
Rz
O O
z A )j\/\ B z (In
o~ O NN
A
Rs Ry

[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 11to 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, polybutadicne diacrylate,

which is represented by the formmla

\)ko 7 ——‘ﬁ]/\

\ (o]

m

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

formula,



0O O O 30PBD: n-(3-am nopropyl) diethanolamine 0 0 0 1 14PBD neans
pol ybut adi ene di acryl ate having a nol ecul ar wei ght of 1400Da. 30PBD
means pol ywotzanioessso di acryl ate having a nol ecul ar wei ghtcTods2&000mer
Exanpl e 3-1 Snap and Movenent Test [0096] The novenent of hair
treated with each polyner in Table 1 was assessed. A 1% (w w)
solution of | Oy of each polyner in THF was prepared. Solutions - 97
- were applied to dry Ig x 2.5cmw de x122cm |l ong hair tresses of
virgin straight medi umbrown hair (International Hair |nporters).
Tresses were curled with a V2 inch dianeter curling iron (Hot Tools
Model 1101) on the highest hHat setting (approximately 200C) for 30
seconds. Once cool, the ends|lof the tress wereqjextended to full

| ength and rel eased. S i ef i as i niltdal il of the
tress, while novenent is [ ' r the
initial recoil that the tress waslin ion, asmwel || as the intensity
of notion. Both attributes were rated against the fgllow ng scal e:
O=poor, 1=ok, 2=good, 3=great, 4= excellent. Scores of 4 for both
snap and novenehie SRERHO qimgfhacrydgompy Fipebeusadyl t s for snap and
novement for th Of)ﬁﬁeﬂt&%fmﬁﬁﬁﬁﬁatéﬁﬁilﬁ%a?ﬁglgiGﬂ?ﬁd'iﬁ‘ce-[@iﬁleﬁlbgdimlrﬁ@-lz 2

Conmpound Snap venent
1to 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:

[(oH:—cr=cH—CHa}—cH—a],

[0064] Poly-chloroprene has the general structure

—[c% /CHQ]—m
Pl

Cl
[0065] In presently preferred embodiments polybutadiene diacrylates (PBDs) are

employed as a starting material. Although not limiting the invention, diacrylates
and dimethacrylales 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 nuniber 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



PBD: am ne (1:1.2) 14PBD: octyl ami ne 3 3 14PBD: am no 2-propanol 9 9
14PBD: n- ( 3- am nopr opyl ) di et hanol am ne 3 3 14PBD: 4- net hoxybenzyl am ne
3 3 14PBD:weretohesybenzyl ani ne 3 3 30PBD: 4- ( Ami nonet hylpqayuszeioneili® 9

~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

N

The corresponding compound useful in a hair treatment composition according to

represented by the formula

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

above.:

Z“(\jo’%ﬁoi/\w)n‘ :

[0068] Alternatively, linker A may comprise a carbon chain or heteroatoni-
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\OJ\/\[\F A Z
R
o 2
8]

[0069] The diacrylate or dimethacrylate starting material may be reacled 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 ralios 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



30PBD: 3- ani no- 1- propanol 0 O 30PBD: 4- am no- 1- but anol 9 9 PBD: am ne
1:1.8 14PBD: 3- am nopropyl tri et hoxysilane 3 3

'14PBD: 4- Met hoxybenzyl ani ne 3 3 14PBD: 4- ( Arni nonet hyl )pyridine 3 3
30PBD: Et hanol arnine 3 3 .19-

invention contains less than 1 wt%, preferably less than 0.1 wt%, and more
preferably less than 0.01 wt% unreacted amine.

[0071] A suitable diacrylate or dimethacrylate may be reacted with a primary
amine having a formula NHzR; (where R; is as defined above) by Michael
Addition. The R, group on the primary amine may be selected to impart desired
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-(trifluoromethyl)benzylamine;



30PBD: n- ( 3- am nopropyl ) diethanolarnine 1 i, [0098] The polyners on
Tabl e 3 were chosen as exhibiting better properties based on the
overall results obtained in the feel and the snap/novenent tests.

Feel scores were given nore wei ght than ap/ novenent scores as fee
is a nore desirable property. WO 2010/083379PCT/ US2010/ 021147 - 28 -
TABLE 3 Conpound Tack G ease Coating Friction Snap Movenent

PBD: am nel: 1'22,2,3,3:]2@;1?9,fgg,%,y7],fétbg%-geptadecaﬂuorononylamine; 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]propyl-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 Il above. In general B 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'-
tnimethylenedipiperidine.

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

form an amino group or unsaturated acrylate or methacrylate group on both



14PBD: n- ( 3-

010 3 3 14PBD: amno 2- propanol O 2 2
2 4PBD: 4- net hoxybenzyl ami ne 0

0
am nopropyl) diethanolamne 0 0 O 1

01
33
-2] -

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

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

and acrylate terminated end groups are:

? v N

Ho N0 oMo Ho ™M on
o) Q 0] 0 0 o
.
\AO'{‘WOJ\/\NA)LOMOMN,\)LO P — \OJK/
2 { X > T ¥
Ho™~Noy Ho ™~ Non

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 [-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 [3-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



01 0 3 3 14PBD: 4- net hoxybenzylamne 0 0 1 0 3 3 Exanple 4-1
Consuner Use Test [0099] [3-am no ester conpound according to Exanple
1-1 was fowpuburosss’ nto a cream accordi ng to Fornul at i ACTESamMei02115- 1
bel ow and a cream according to Formul ati on Exanpl e 5-2. These two
fornmul ati ons were given to 20 wonmen. The wonen in the study were
blinded to the ingredients and the potential performance benefits of
the formul ati ons. The wonen were asked -2o-use each product for one
week. Typically, the fornulations were applied to wet hair and bl own
dry to a desired style. After using the two fornul ations, the wonen
wer e i nt ervi enedelghfavaieskBrgferablyrwaiqr isgugsent upﬁhéamoswsrw%m@ tar vey.

The needs of thgygfoNRINER e QNERLSY p&ﬂeentang& ﬁorfmc,&ﬁﬁr(ﬁmbﬁlt InQRs
delivered against those needs are shown 1n Table 4. TABLE 4 Desired

Benefit Priorit Qreggqlge@rpﬁerrg%qmmgm@ats 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 0.5 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, Polyiscbutene, Oleth-10, and the like.

[0084] A fatty alcohol, or a mixture, may be provided in an amount of (.1 to
about 5.0 percent by weight of the composition to provide thickening and/or
emollienl properties. In embodiments, a [atly 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 3.0 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 composilion.

[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.
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General Synthetic Procedure

[0087]1 The synthesis of the compounds described below was performed in 30ml
clear glass jars with phenclic 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).

IExample 1-1
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[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 (m), 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] Inlike manner, Examples 1-2 through 1-11 below were formed from
polybutadiene diacrylate polymer (molecular weight 1400Da or 3000Da) and
suitable anines to form the f-amino ester compounds listed below.

Compositions were formulated and tested as sct forth below.

[0093] Example 1-2
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Example 1-6 HO




Hol d/ Control / Texture Med Med Low Ease of Use Med Med High Pl easant
Smel |l Med Low Low Fornul ati on Exanple 5-1 [00100] A styling cream
containing 13-am no ester conpound according to the invention may
include the follow ng: Ingredients% w Waterq.s. 13-am no ester
conmpoundO. 50- 6. 00 Pol ysorbate 20 (and) Pol yacryl ate-13 (and)
Pol yi sobut ene (Enmul sifier)0.50-4.00 Fragrance0. 20-3. 00
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Exaniple 1-8

Example 1-9




Phenoxyet hanol (and) Methylisothi azolinone (Preservative)0.50-1.50
PPG 2 Myristyl Ether Propionate (Enollient)0.10-5.00 A eth-10

(Emul si fi ewpCoios2i700 Fornul ati on Exanple 5-2 [00101] Actyd2omg2niaeam
contai ning [3-am no ester conpound was prepared with the foll ow ng
ingredients: Ingredients %W w Water 93.00 13-am no ester conpound
3.00 Polysorbate 20 (and) Pol yacryl ate-13 (and) Pol yi sobutene 1.45
Fragrance 1. 00 Phenoxyet hanol (and) Metygl-i sot hi azolinone 0.50 PPG 2
Myristyl Ether Propionate 0.50 A eth-10 0.50

Example 2-1 Feel Test

[0094] The feel properties of preferred polymers on hair Were assessed. 10gofa
1% (w/w) in THE solution was prepared. Solutions were applied to dry 1g x
2.5em wide x 22¢m 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 atiribute 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 | Friction
PBD:amine 1:1.2

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

diethanolamine Q0 0 0 2
14PBD:4-methoxybenzylamine 0 0 1 0
14PBD:4-(Aminomethyl}pyridine 0 0 1 0
30PBD:3-amino- | -propancl 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

14PBD:4-Methoxybenzylamine 1
0
1

14PBD:4-(Aminomethylpyridine
30PBD:ethanolamine
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.

CS|Oo|ID O
S = 2
o |o|loo

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

A 19 (wiw) solution of 10g of each polymer in THF was prepared. Solutions



[ 00102] The above conposition was manufactured using the process
descri bed bel ow. [00103] A vessel was charged with water (Phase A)
and heat edwDQ0@8E79 Phase B consi sting of pol ysorbate ZET/US2010/021147
pol yacryl ate- 13, and pol yi sobutene was added to Phase A using high
agitation and allowed to mx for 30 mnutes or until honbgeneous. The
13-am no ester conmpound, oleth-10, and PPG 2 nyristyl ether

propi onate were mxed in a separate ves®8l at 75 C until honogeneous
to form Phase C. Phase C was added to the above m xture of Phase A
and Phase B and the contents were m xed until honogeneous. The

m xture was cool&dapiedy dry 18 x 25em widpreenfqnghair pprseseof pirgie oifighst i ng

of phenoxyet hanf?ﬂa@mﬂ%ﬁbxafﬁﬁiaﬂ)(ﬂnteﬁﬁh&laﬂﬁ&l} In%ﬁ@m) Wassaddad.ulig i, gbove
m xture and the contents were m xed until honpgeneous. The m xture

was cool ed to 30ch dipRegieping dom §ia Tpelg Mot 13l o e dichombegsrdd to t he

above m xture a&gpﬁﬂﬁlafémﬁm)fforW@r%&oHasXQﬂcéjd'&ﬂ kheRAIRG BRRQMSHerd AL er
(g.s.) was added to the m xture and honogeni zed to obtain the above

conposi ti on. Foffitidet ©odp! Esgihindgelsased. ESB‘EPllBQL‘ifm?!@ a5tth iniigl regailpy the

cont ai ni ng 0- anir&g, Wik KlovakiPRWBEhea GEME Lt of @mé Rer VRN @Bil 1Y
include the following: Ingredients % w Water g.s. |3-am no ester

conpound 0. 50- 618 ¢eTIEE HLIIop el F ihe engty af nubtjoR Bk HEIBYEF §EC ol

O eate (Enmol|iented aaidddthe fQRwiaeN@nesoos, 126k, 3=8d Phanrexyethamal. (and)
Met hyl i sot hi azol i non 4gtPr eservative)

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

14PBD:amino 2-propanol
14PBD:n-(3-aminopropyl)
diethanolamine
14PBD:4-methoxybenzylamine
14PBD:4-methoxybenzylamine
30PBD:4-(Aminomethyl)pyridine
30PBD:3-amino-1-propanol
30PBD:4-amino-1-butanol
PBD:amine 1:1.8
14PBD:3-aminopropyltriethoxysilane
14PBD:4-Methoxybenzylamine
14PBD:4-( Aminomethyl)pyridine
30PBD:Ethanolamine
30PBD:n-(3-aminopropyl)
diethanolamine

[#%)
[¥8)
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[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.



0.50-1. 50 Sodi um Chl oride 0.10-1.50 Xanthan Gum (Rheol ogy nodifier)
0.10-1.50 Fornul ati on Exanple 5-4 [ 00105] A styling spray

cont ai ni ngWO0HMI83832 est er conpound was prepared w th tRETEH2DOER 147
i ngredients: Ingredients %W w Water 92. 70 13-am no ester conpound
3.00 Aeth-10 1.10 Ethoxydiglycol Oeate 1.00 Fragrance 1.00
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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 Lhe study were blinded to the ingredients and the potential
performance benefits of the formulations. The women were asked (o 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




Phenoxyet hanol (and) Methyli sot hi azolinone 0.50 Sodi um Chl oride 0.40
Xant han Gum 0. 30 [ 00106] The above conposition nmay be manufactured
usi ng t he yoaswasixescri bed bel ow. [ 00107] A vessel wg/ighenged+7
wi th water and xant han gum was added to form Phase A. Xant han gum was
allowed to hydrate for 20 m nutes. Phase A was then heated to 75C. In
a separate vessel, the 13-am no ester conpound, ol eth-10 and

et hoxydi gl ycol ol eate were heated to 75@%and m xed to forma -31 -
honbgeneous Phase B. Phase B was added to Phase A and m xed unti |
honpbgeneous. The mixture was cooled to 40 C Thereafter, Phase C
consi sting of phehedeesianol and | Medhyl i| #dhi azol i nole?¥ was added to
the above i xt urleHel#onyndTexsvreent Medi xed Madt i | _honoge®ous. The
m xture was cool géks¢eof B0 C. Then, MeHase |Dadonsi st i ngl Wigth sodi um
chl oride and fradgtlemsoeSnels added ! Medt he |dbwve m xt ureland the
contents were mxed until honpgeneous. Water (qg.s.) was added to the
m xture and honobgeni zed to obtain the above conposition. Fornulation
Exanpl e 5-5 [ 0ok@splatonkExamplg-hon- aer osol nousse contai ni ng 13- am no
ester conpound RpesYdA Elghr;gcbréaﬂl%ohtgl\iﬁl@tﬁ'agﬂncf@bér bd’ﬁ?ﬂo“ﬂﬁac&&&n%@dm@‘“ ng:

| nuedi ents %W w Watér (. 3-am no ester conpound
invention may mclude the following:

Ingredients Towlw
Waler g.s.
f-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 Propicnate (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 Fewiw
Water 93.00
-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
QOleth-10 0.50

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

[00103] A vessel was charged with water (Phase A) and heated Lo 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 contenis were mixed until homogeneous. The mixture was cooled to 40 °C.



Cocam dopnpyl am ne Oxi de (Surfactant) 0.10-10.00 deth-10

(Emul sifier) 0.10-10.00 Ethoxydiglycol Oeate (Enmollient) 0.10-5.00
Fragr ance w0201038809 Phenoxyet hanol (and) Met hyl i sot hi azadT/rs2nm®021147
(Preservative) 0.50-1.50 Sodium Chloride 0.10-1.50 Xant han Gum
(Rheol ogy nodifier) 0.10-1.50 Fornul ati on Exanple 5-6 [00109] A
styling non-aerosol nousse containing |I3-amno ester conpound was
prepared with the follow ng ingredi ents:3gl-ngredi ents %W w \Wat er

Thereafter, Phase D, 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. Phase E, consisting of fragrance, was added to
the above mixture and the contents were mixed until homogeneous. Water (g.s.)

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

Formulation Example 5-3
[00104] A styling spray containing B-amino ester compound according to the

invention may include the following;

Ingredients Towlw
Water q.s.
B-amino ester compound 0.50-6.00
Qleth-10 (Emulsifier) 0.10-10.00
Ethoxydiglycol Oleate (Emollient) 0.16-5.00
Fragrance 0.20-32.00
Phenoxyethanol (and) Methylisothiazolinone (Preservative) 0.50-1.50
Sodium Chloride 0.10-1.50
Xanthan Gum (Rheology modifier) 0.10-1.50

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

the following ingredients:

Ingredients Tow/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.

[001071 A vesscl 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 oleale were heated 10 75°C and mixed to [orm a



89.70 I 3-am no ester conpound 3.00 Cocam dopropyl am ne Oxi de 3. 00

O eth-10 1.10 Ethoxydiglycol Oeate 1.00 Fragrance 1.00

Phenoxyet h&weciiwasdy Met hyl i sot hi azol i none 0. 50 Sodi um KH/é2d@a20470
Xant han Gum 0.30 [00110] The above conposition was manufactured

usi ng the process described below. -32 -

-31-

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 cocled te 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 (qg.s.) was

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

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

according to the invention may include the following:

Ingredients Jow/w
Water 4.s.
B-amino ester compound 0.50-6.00
Cocamidopropylamine Oxide (Surfactant) 0.10-10.00
QOleth-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 B-amino ester compound was

prepared with the following ingredients:

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

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

below.



[00111] To fonu Phase A, a vessel was charged with water and xant han
gum Xant han gum was all owed to hydrate for 20 m nutes. Phase A was
t hen heat eWOt2010/88379 To obt ai n Phase B, p-am no ester cOMpusL010/021147
ol et h-10 and et hoxydi gl ycol ol eate were heated to 75C in a separate
vessel . The contents were m xed until honogeneous. Phase B was added
to Phase A and m xed until honogeneous. The m xture was cooled to 40
C. Thereafter, Phase C, consisting of plgnoxyethanol and

met hyl i sot hi azol i none, was added to the above m xture and the
contents were mxed until honmogeneous. The m xture was cooled to 30C

Thereafter, Phatl@1B] BufRer Bissa . bresehearpherssst vy vaen s xasiza8ums odi um
chloride and fr a5RHICRANNRS 2860@00 bR Rr 8P BVRIR] Bl & wal mBhAeea (N B,
and C until a honpbgeneous conposition above was obtai ned. \Water
(g.s.) was added>’Co Teiebtain Bapssfe Banunafiseeepnparnd, olpgribgadhetberydiziyor 112]
Not wi t hst andi ng i kdh I ng:
enbodi nents ar eogi%#p 2??%%?35/%5%3 S%%’?‘tetqgg%%alg%ﬁ%rlﬁ%gsr%egé glg@{i?[%lti ng
the invention, Wwmaegandoys.dbhiedbeasnddedie Phgspérdeéthixet antihiomogen@®s.-  \What
is clained is: ofdj-n | Yeics A oilit O
(1) wherein n %@%@%ﬁ%&g?@%g{%}eghgﬁ&gﬁrﬁ%ﬁTg%élégOéonglsnn%%fZ and Z',

t oget her wit h t plenatyerimnd endwhétigtiistthieyoliaore, atstadddiad the mbepe @sent and
acrylate, nethagrylate or am no end groups; . R2 | el ed
from the group Bsnaral e BFdPufomSRERi memiyror® o6 Efi oxy,
al koxyal kyl , aniihoeaftantroabDksonsistagwl Codaetid@pmaylyhine axile @pdium chloride

al kyl t hi oet her, _ car banoyl r.bonyl di oxyl . carboxyl .est clic

i ohat i o oyel HEERER Rty BN oS e SPIREA, BT REE e g

urei do groups, bkacdzemousdnngphsigercibpe: wapbhmed UWsker ¢t eds sddedhtoake | east
one substituent selected fJQn@i}lBh?o rQup consi sting of alkyl, alkenyl,
al kynyl , acyl, ar oxy, a ﬁoxy aclmkf?, am no, am noal kyl, aryl,

het eroaryl , am 91123 Ndtwithsandipg artyitling Heediretooipycohtray,ahd fofegting, hal ogen,
hydr oxyl, cyano 0 i i |, di. oxy

al kyl t hi oet her , “'8] %‘Ey ,J‘g‘ﬂ’ﬁ‘é&%gﬁy&%@ﬁ& g‘?%"&%@%‘?‘:{%&‘q{‘% the Ais a
rubber noi ety winvéntigndlichdefieiinedies heppemledclammsge of about 1000 g/ nol
to about 10,000 g/ nol selected fromthe group consisting of

but adi ene, chl oroprene, isoprene, and styrene-butadiene units. 2. The
conpound according to claim1, wherein A consists of butadiene units.
3. The conpound according to claim 2, wherein R2 is selected
fromthe group consisting of alkyl, acyl, am no, am noal kyl, al koxy,
al koxyal kyl , am do, each of which groups may be substituted with at

| east one substituent selected fromthe group consisting of al koxy,
al koxyl al kyl , am no, am noal kyl, heteroaryl, am do, hal ogen,

hydr oxyl , cyano, carbanoyl, carboxylic acid, carbonyldi oxyl,

al kyl t hi oet her, siloxyl, and thiohydroxyl groups. 4. The conpound
according to claim3,



- 34 - wherein R2 is al kyl or am noal kyl group substituted
with at | east one substituent selected_ fromthe group consisting of

al koxy, al koxyl al kyl, am no, aninoaIRgpf het eroaryl, am do, hal ogen,
hydroxyl, cyano, carbanoyl, carboxylic acid, carbonyldioxyl,

al kyl t hVsatirelaimed jsoxy| , and t hi ohydroxyl groups. 5. The conpound
according to claim3, wherein R2 is hydroxyl substituted am noal kyl .
6. The conmpound according to claim?2, wherein nis 1 to 100. 7. A
conpound havA Rgmpbéndidctling o formuligrein y is an integer from1l to
100; nis 1 to 100; and Z and Z', together with the atons to
whi ch they are attached, forman acrylate, nethacryl ate, or Thni no end
group. 8. Ahair t eat meng conposi tjon conpri siyng a conpound
according to claimfl and apcosneticafjly acceptable carrier. 9. The
hai r treatnent osi tionfjof clsaim wherein t ositionis a
hair styling pr h or W e hair
treatnent conpositi claiﬁvg‘gherein t he '

a spray, cream gel, nobusse, or ponade.

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

Z and Z', 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 is a rubber moiety with a molecular weight in a range of about 1000 g/mol to about
10,000 g/mol selected from the group consisting of butadiene, chioroprene, isoprene, and

styrene-butadiene units.

2. The compound according to claim 1, wherein A consists of butadiene units.

3. The compound according to claim 2,

wherein R is selected from the group consisting of alkyl, acyl, amino, aminoalkyl,
alkoxy, alkoxyalkyl, amido, each of which groups may be substituted with at least one
substituent selected from the group consisting of alkoxy, alkoxylalkyl, amino, aminoalkyl,
heteroaryl, amido, halogen, hydroxyl, cyano, carbamoyl, carboxylic acid, carbonyldioxyl,

alkylthioether, siloxyl, and thiohydroxyl groups.

4, The compound according to claim 3,
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wherein R, is alkyl or aminoalkyl group substituted with at least one substituent
selected from the group consisting of alkoxy, alkoxylalkyl, amino, aminoalkyl, heteroaryl,
amido, halogen, hydroxyl, cyano, carbamoyl, carboxylic acid, carbonyldioxyl, alkylthioether,

siloxyl, and thiohydroxyl groups.

5. The compound according to claim 3, wherein R; is hydroxyl substituted aminoalkyl.
6. The compound according to claim 2, wherein n is I to 100.
7. A compound having the structure:

0

O
)K/\ z
0 N7
IOH
N

HO
wherein y is an integer from 1 to 100;
nis 1to 100; and
Z and Z', together with the atoms to which they are attached, form an acrylate,

methacrylate, or amino end group.

8. A hair treatment composition comprising a compound according to claim 1 and a

cosmetically acceptable carrier.

9. The hair treatment composition of claim 8, wherein the composition is a hair styling

product, shampoo, or conditioner.

10.  The hair treatment composition of claim 9 wherein the hair styling product is a spray,

cream, gel, mousse, or pomade.



