- 1 - DESCRI PTI ON ORGANOPOLYSI LOXANE Field of the Invention [0001] The
present invention relates to a novel organopol ysil oxane and a hair cosnetic
cont ai ni ng the sanme. Background of the Invention [0002] Si nce

or ganopol ysi | oxanes (hereinafter sonettnes referred to as "silicones") have
many features such as | ow surface tension, excellent |ubricating property
and nold rel easing property, high thermal stability, generally very | ow
glass transition points, and excebgemtrgasoper meability, silicones in
various forns are very widely used as lubricants, heat nmedium electric
insulators, paint |leveling agents, nold rel easi ng agents, cosnetic
additives, textile treating agents, shock buffering materials, sealing
material s, nolding material s, OBGANOROAY SAGORANE f oam st abi li zers, and

def oam ng agents. [0003] The cosnetic field is no exception, and
silicones are often used as feel inproving agents or the like in cosnetic
products such as skin care agents, foundations, - 2 - shanpoos, and

condi t i onefFiElRALH FhRs T P0FORI | i cones that can be used in cosnetics,
organopoly&g#%ganes that do not break or are not plastically deforned at
ext ensi on tes in the range of 0 to 15%at a tenperature of 20C and a
relative hum digy, of Ganave hesndisolosed Jn Palgaly Docurent 1. Hair
cosnetics containi ng these "0rganopol ysiloxanes have excell ent hair setting

ability a |l 4 i | such as
f1 exibil i %ﬁf@%ﬁ%ﬁ%{éﬁ%@ﬁ?ﬁ?%g t%igg?%ﬁ%{ﬁ%ﬁ %ﬁ% be easily
washed of fgdpye shanpooi ng the hair. Thus, the organopol ysil oxanes descri bed
in Patent Docunent 1 were superior to conventional set polymers. [0004]
In recent years, however, required performance and preference in hair
cosnetics have been greatly changed, and conventional set polyners or
si | i cones Bzrkmtowadkquiattdley Tresgonibrio them Specifically, hair cosnetics
are required to inpart a flexible feel, have set characteristics that the
hair styleld®Zot disintegrated after passing fingers through the hair,
and, in addition, achieve a nore natural finish. [0005] . Meanwhile, it
is said that cKémC€alcroragPedivtsidicelines r(heglomaditatheSqnake Mgl physi ca
treatment such as blomﬁnq|cause abrasion of cuticles on the hair surface

r

and hol | oliSTFIHEY 1 1BF 1 el TP eHe | akagerRy HePpryee? rInet neSi nsi de of
the hair, resulti in overly dr i r - 3-.. uneasy finger, passing, poor
hai r managdesdbiTHey % Q%ﬁﬁﬁ%ﬁe%%éiiﬁﬁt[%ﬁkﬁﬂcatlngT%F?ﬁ%%5¥ %%%ageability
to the hai reve: vV, y [, j 0, i inly used at
present i r?{c lﬁdc]gre\%ae%esgl?{ge%ﬁeéé%’rlgé' p@%&@rﬁ%ﬁ éas %lfft}g"riearrs cont ai ni ng
oi | SOl ut i, S0l a8, idhey AL ns & S TR6LAL, &0 Lhted ikey o8l S
contai ning a nenbrane foormation pol yner (set polyners, and so forth. Such
hai r cosmefds ettt 10idys, A f@dise HriPolaEs s t fothe dad rvseyface to

sol ve probl ens such as poor manageability and overly dry hair only

t enpor ar i lwAddiyt el dndiumehiaves egsent imddiup, avbsentic [ 0007]

Several hair cosnetics for reformng the hair are known, and sone of these
use speci fiimsuwreganis, asEids: drebaligeniagesd vemcld aretedoimy regedes hai r by
acting on the inside of the hair. However, while such hair cosnetics have
excel | ent gasfistiicn gdstifteictes + ¢ &xppiley e Tamt arg aagkemehageadikity of the
hair, they suffer fromsuch problens that flexibility is hard to inpart,
the appl i ﬁﬂlﬁ%rrl%é%@@sﬁe%]ﬁ@%dﬁﬁﬂﬁlﬁ'héﬁ StRg BIRFOR2LFI i cones
are m xed as feel inproving agents. However, although the feel to the touch
i s i mprov&PLIEHIAG IBGRHS s SO h ARG 1 3o 1 ‘i?#%%fﬁjsn?iar&ﬁ%%rrent of
nanageabilf&&63]etc.) by organic acids and organic solvents are inpaired. -
4 - [0008] To sol ve such problens, a hair cosnetic has been proposed
(n which an or ganopglysilexang havkng. A spegidisg, stryeling Jgdtsed in
conmbi nation w a specific organic a6 §and 2 Specitic organi ¢ sol vent
(Pat ent (ygﬂ?ﬁﬁ } = [ or i Ll and

i ndi vi dugl%i Ze aei%)r uste%)(eé? ifneerlecle‘ﬁrglt%args), %%Ec%ﬁn%%gﬁgér eﬁgesi red
wher ei n a degidiad Rdaitd &ah e fasi loasetagddies setolldidr Sdyd e can be
held for a long tinme, and a flexible feel and a nore natural finish can be
inparted. Wiile the above-nentioned hair cosnetic of Patent Docunent 2 can
inpart a favorable feel (softness, no greasiness, etc.) wthout inpairing
hair reform ng effects (inprovenent of manageability, etc.), neither of
styling properties, setting performance and set hol di ng performance, is
necessarily adequate, and these properties have roomto inprove. [0010]

[ Patent Docunent 1] JP-A-07-133352 [Patent Docunent 2] JP-A-2006-69899
Summary of the Invention [0011]



The present invention provides an organopol ysil oxane with a
pol y(N-acyl al kyl enei m ne) segnent having a repeating unit represented by

the follow ng general -5- fornula (1) bound to each of at |east two
silicon atons of an organopol ysil oxane2segnent as a nmain chain via an
al kyl ene group containing a hetero atom wherein t he nunber - aver age

nol ecul ar wei ght of the pol y(Nacyl al kyl enei m ne) segnent is 800 to 1600,
the mass rﬁérﬁ%&@ép)a&cﬁ 063 PF O3ROPY! YA RANSSQAEHE ()1 ASorded™®i N chai n
and the pol y(Nacyl al kyl enei m ne) segnent (b) is 65/35 to 82/18, and

the wei ghteigverege 1H®!€sed ain Webghét DEs | her§agapoeDptysokaranetgregnent as a
main chain is 10,000 to 100, 000. [0012] [ 0013] whereinrepresents a

hydr ogen adomor lrealt kyt @greoupet aplasal &yl lygrdaforwedaat aeytegsbap each
having 1 to 22 carbon atons, and nis 2 or 3. [0014] Furthernore, the
present i nueergs ain prlovickesga o 0 coshet i gt cantempengtthe abovecarent i oned
or ganopol ysi | oxane. Detailed Description of the Invention - 6 - The
present i riRhtd off kR blivel dsuekd by apB pof J sihd vk abecRadi gl exeel LBnt
extensibility and excellent solubility and dis ersjbjlity in water and

| over al cotff SRt RCEeRE rl codlfets CEMTEIGH PRI L HHE. CL9RAL6) The

i t f th t ti f t hat il

v no o SCITRATROLET H TS RE BHOT STCT PeE AROhORSSF 1 DRanBe ik cr 1 bed i n
th b - t] t , i i f]

bt oper ¢ el Th ST T o T T T OTHE oreanoneret: foEareE nischBeta tn
Pat ent . Docyr@ntad, £ iif@'ézndtﬁﬂ@ys@fyfﬁeg%aé&'eh ef Qi pahipaand exhibit

much superior extensibility. Conventionally, polyners causing plastic
def or mat i asethamey AMahDasieduse e $811-Pok A nea PsF £ %w@ﬁ@m%@giﬁgveh@een

t hought to be unsuitable as polynmers for hair setting. Unexpectedly,
however, iHadwas leeis,f etikd did@hoptd18 idibeirgan e gkideax aite Bdtagntcauses

pl astic deformati on and has high extensibility is added to a hair cosnetic,
a fl exi bl ebdaetertant besrarparped] ot hieo sednheant iosahi setapdbyyuessnt egr at ed
even when fingers are passed through the hair or external factors such as
wi nd and vitft®lion are applied, a natural finish is achieved, and a
favorabl e wash property is exhibited. [0017] According to the present
i nvention, an JrY&FESAILy FISPGHEandIRNTy SeBH®ER RSEEIHIGS t3°%nd - 7 -
excel l ent sol ubili tg/ jn water and | pwer alcohols is %r vi ded.

Fur t her norRF CTETRATE cR MR COMSF HFHgA T sPoFYafbD F@%i?laﬁﬁﬂ%dcan i npart
a flexible f el(jn tehel_hset fasiert i.s nélmal I%( diﬂgg&grat elqnggen when fingers
are passeaarf rcoug\ﬁ e Hhr r°or B fial Tactors Such a3 Wnd and vibration
are appli %ﬂ-ﬂ: I .S achieved. t . cosmetic
of the pr :ag%en |n‘“\%‘l£ta£|éir)lsr c%c%]tﬂz}? rslihéﬁ'speggilefec:i?qgrag%m’C\P%:irq:bo%#%lfcsfd and a

specific %@@%Mé@rﬁo idpdpaytp @pigreerdent fggl tocthe hair after
application (softness, no greasiness, etc.) wthout inpairing hair

ref or m ng @fdfecdisefiproyeamn e Menpgeadylétys ©b€. diointbgrateani c acid

and the organic solvent and can further inprove styling properties, setting
per f or manceftand eds hod di ngyepes fidirmunge. tionsetwendhy, imesd@disipnpvi ded a
hair cosmetic that essentially refornms the hair, inparts excellent hair
manageabi lddhiearal 4 esdre mathera butinisiof t ness, no greasiness), and is
greatly superior in styling properties, setting performance i medi ately
after gettidfPHermed and set hol di ng performance. Therefore, the hair
cosnetic of the present invention is useful particularly as a hair cosnetic
such as a hai r Mseyibdd Cagéitt T&n@ed Shaihrte TG g enjarant [Wods]

Or ganopol ysi | oxanes - 8 - ... The_organppo] ysi |l oxane of the present

i nventi onxi'iasl% Pofthe potkr I@%ﬁ%ﬁﬁff F R HEIeRE gHeRR cT'gvi ng a
repeating. unit. represented by. the above- nenti one neral forpula (1) bound
to each ofbtﬁﬁwﬁneaasctal‘l% %55}%10051 a?%n%quncri%s o?%a%%%%ﬂ%&]éﬁaeciegnent as a
mai n chai n,_vj kvl e [ ni to wth the

or ganopol ;/gsﬂd} g%(oglrr?eoé&lﬁyeicér?btg{(fo%ﬁaﬁg&géo%%%n%lrlf%%[ég %a?%nn f%%%nent 1, and
i s character] i n; idr caus asfl [ e ngl rates
in the raﬁgadnéﬁqwbé trhoﬁél%‘%% aénfd doe?%l%%’ E%ée%ﬁpgﬂéan%éx%%?%né%gtgég?'300%
In contrast, the organopol ysil oxanes described in Patent Docunent 1 do not
cause plastic deformati on and break under the sanme conditions. Therefore,

t he organopol ysi |l oxane of the present invention has properties totally
different fromthose of the organopol ysil oxanes described in Patent

Docunent 1. In the present specification, whether plastic defornmation
occurs at extension rates in the range of 0 to 15%is determ ned by the
followi ng test nethod. Specifically, a sanple section having a thickness of
approx. 0.2 mm a length of 20 mMm and a width of 5 mmis prepared,

e e o~ A



- 9 - stress-strain curve at the second extension follows the trajectory of
the first curve, it is determned that plastic deformati on does not occur.
On the other hand, when the stress-strain curve does not follow the sane
trajectory, it is determined that plastit deformation has occurred.

Furt hernore, whether a break occurs at an extension rate of 300%is

determ ned based on the appearance of a test sanple section having a |length
of 20 mm et IFiaigdr Masairh 2 ddbckiness @indgdapm af{eragit esdeng it
300%in the Iongltuéznal direction at an extension speed of 50 mimn with
a tensil e dfeshgtdrdensil on Tensile Tester, Mdel RTC 1210A, Orientech Co.
Ltd.) at a tenperature of 20C and a relative hum dity 65% and | eaving it
for 3 m n.[qoiG&EI9] The organopol ysi |l oxane of the present invention
causes plastic deformation and has high extensibility as described above,
and t hese char g6t émpgtitc fle@egeaiiliitvedcorihe Bedsr @ndlinkevantuct ur al
characteristics of the followwng i) to iv). [0020] i) A

pol y( N- ac\AvE Y SHaf haie) sréﬁjri‘érﬁos’d‘ile?fdscﬁ dhatnl}sasted it sPFeseRtat oms in an

or ganopol ysi | oxane segnment as a_m i i) The nupber-average
ol ecular GhE o TS NG o B 1 A SR A S GU05 1 9 1600, -

i 1 ﬁlh:a: O PR 1 18 ﬁftbicrz%f e?t%g‘? )% JoeT ThioPRIee a8 to B2l 18
T

chbin s RGOS L g Bha T Gogs St ‘%@%o R ey

segrent catubididhdip g1 hRASt (440 SRS Y aaach'@@nf@feﬁrs GRNgt if4iti ng the

or ganopol ysi | oxane segrient via an al’kyl ene group containing a hetero atom

but pref ercfnetlidis it @ne0rs MHE Sitd CON B DRt HatoarBe NRAI LI t her

term nus via the above-nentioned al kyl ene group, nore preferably to two or
nore sili carfalcened adlwy eprutilemd heich eddr pisr hand dealabdiey nendi oned

al kyl ene group. [0022] The al kyl ene group containing a hetero atom
functi ons caerdlyt idxki g igr curpl yft e ot YiNadylkal «ytkderai neghsegaent .
Exanpl es of the al kyl ene group include al kyl ene groups having 2 to 20
carbon at @ESatiien domravements. 3 nitrogen atoms, oxygen atoms, or sul fur
atons. Anpbng these, those represented by the follomnng for mul as (1) to
(vii) are érable and those represented by the follow ng fornulas (i)

d (ii f bl t.he f | An- t t
of a quat er nar § oSG ?gaﬁpsna#ac%xi%r” : aﬁf& T drechyl
sul fate | gno,, methylo syl a8 ¢ pdon A;FL %1918 |Syadicigdide Log,

sul fate ion, a’pto uenesuld ona e 1o0n, erc ra e ion.

CH237 NH 4, 237
R, MW qromf sojbvebic g (O Eel & Lo ﬁp,é%%cg’ﬂ%“? R
ECHOT T- H@dAdCld¥ +HHeHA3A 1S ( YiowevEH3 whliAR such hair cosmetics

have excellent reforming effects to improve luster and

f

manageability of the hair, they suffer from such problems
that flexibility is hard to impart, the applied hair
becomes greasy, and so forth. Therefore, common
silicones are mixed as feel improving agents. However,
although the feel to the touch is improved, a problem
arises that halr reforming effects (improvement of
manageability, etc.) by organic acids and organic

solvents are impaired.



(v)--(CHAT 0 - CH2 CHCH2 11 OHCH3 (vi) [0024] The
N-acyl al kyl eneimine unit constituting the pol y(N acyl al kyl enei m ne) segnent
is represented by the above-nentioned general fornmula (1). Definitions of
the synbols in the fornula will be exptal ned bel ow. Exanpl es of the
al kyl group having 1 to 22 carbon atons for |e include straight, branched
or cyclic alkyl groups each having 1 to 22 carbon atons, and specific
exanpl es thgyeof include a nethyl group, an ethyl group, an n-propyl group,
an isopropyl group, an n-butyl group, a tert-butyl group, a pentyl group, a
hexyl group, aTeyelakexsuctr b lamieply hadrowpsntiacthds gsedtp, a nonyl
group, a decyl group, an undecyl group, an dodecyl group, an octadecyl
group, a mormaderd igr odpclarmrei @onomr o 1 exaloe dsyving capspacidfso forth
Anong these, alkyl groups - 12 - having 1 to 10 carbon atons are

pr ef er abl sty ek yis grerfbsithangminations witlboh sipeeslheeongreic
preferable. Exanpl es. of the aral kyl_ group include_aral kyl groups

havi ng 7 3¢5 & ForsREGELC AHP APt I Vekanpatenh PermehE| ghe a benzyl
group, a phenethyl group, a trityl group, a naphthyl nethyl group, an
anthraceny(HEFHyI group, and so forth. Anong these, aral kyl groups having 7

atons are mor o rereriRe. aHe e el g e VIR A A e aryl
hayj 4 J i fd i ncl ud

oheny or ot Boler GG Yarfahiir dadepiaomes husieey hoi

group, an.anil OiquPedy Mienantiyi gnoupe andisp ok hendipog these,

aryl groups having 6 to 12 carbon atons are prefer e, and aryl groups
having 6 i3 G GHrOBe HEL IS N efHPbd Bre, and ARONDeki8SE, al kyl
groups having 1 to 6 carbon atons are even nore preferable as R . [0025]
The mass rfatdlo el B ndrd henargan opiol ysh | exanee stgpented a) wndd he

pol y(N-acyl al kyl enei m ne) segnent (b) is 65/35 to 82/18, but is preferably
68/ 32 to 80/e2@baww-enguriefareabhaif)/Stbriar iA9/@f Padc emieviDotument b2 eaki ng and
exhibiting plastic deformation even at extension rates of 300% or higher,
ensuri ng Y iigpant menirarests dmph, (softrgess garigd | fpeavingsst yl i ng
properties, setting performance and set hol ding performance, in use as the
hai r cosn&i% )déf‘éld:rgf}%éﬂ Impagring haly refrmpiEsent fRpeti fication, the mass
ratio (a/b), is a valye obtained hy, dissol ving 5% by mass of th

or ganopol y@ﬂ%%?é’r?é“eﬁ% tchg W@s%?ﬁqyji]rﬁfé’m iorf 1'g)n' diet et e‘agcﬁF%beF%r m and
performn e tic I e (' is to obtain the
"ot coral BRI ARSI SRR A S e

or ganopol %xjﬂ%%c%eg j tnead?éjssaaf‘i‘[ﬁltdg%féﬁa%élu%ﬂd‘ {hEse

pol y( Nacy kyl'enel mi'ne)” segnent . urthernore, the

wei ght - avgj’%ﬂ”ﬂ}]ég:q{éi;e welghte MMpPr-Kfe an or ganopol ysi | oxane segment

bet ween adj acent pol y(N-acyl al kyl enei m ne) segnments is preferably 1500 to
3500, prefeoaklly 1600 to 3200, nore preferably 1700 to 3000 in view of not
breaki ng and exhibiting plastic deformati on even at extension rates of 300%
or hi gher [Pttt mpauidniciGntIBEHY A1 3232ngt h, and i nprovi ng styling
properties, setting performance and set hol ding performance, in use as the
hai r cosnetfadedds dradueertatdr JR-RtHDQrestq speci fication, the

"or ganopol ysi | oxane segnent between adj acent pol y(Nacyl al kyl enei m ne)
segnent s" neans a segnent surrounded by the broken |ine between two points,
t he bi nding point of a poly(N acylal kyl enei m ne) segnent to an

or ganopol VPMe&ah @ s ddife itV @it idithg point a) and the - 14 - binding point
(bi ndi ng p[oi nt . 13) of an adj acent pol y(Nacyl al kyl enei m ne) seytent, as
shown in tHEIAI I owi ng formula (6), which consists of one unit of R7Si O
one Rfl, and y#l units of R7/2S91 0. Furthernnmore, the .

Tbol y(Nacyl al KITEnBr FERDY SESRURICR Bravaces P MIER BRI T Ne

above- nent j.ane i ) | ve-nenti oned general
formula ( lc&l?ﬁ?% ?gcw(fbﬁgagcélelﬁ ekr}{%%gl?eﬁemplrnees)enstéséha%l&glI%}Flrg?on%p or a phenyl
group each-aviiggl Jrf 22 e%@htaécprﬂé, dRel F SR SPaIY S%@tﬁ’eﬁéfﬂ ene group
containing a hetero atom represents a poly(Nacylalkyl enei m ne) segnent,
R12 represents a residue of a polynerization initiator, and y is a positive
nunber. [0029] MAg is the nol ecul ar weight of the portion surrounded
by the broken [ine in the above-nentioned general fornmula (6) and can be
understood as the nass



- 15 - (g/nol) of an organopol ysil oxane segnent per nole of the

pol y(N-acyl al kyl enei m ne) segnment. Wen 100% of a functional group of a
nodi fi ed organopol ysil oxane, a starting conpound, is replaced with

pol y(Nacyl al kyl enei mi ne), the value rs>equal to the functional group

equi valent (g/nol) of the nodified organopol ysil oxane. The nol ecul ar
wei ght (MMXx) of a pol y(Nacyl al kyl enei m ne) segment can be neasured by a

met hod of E@%ﬁ@iétkﬂg boeAut B8 BRbRCcYEaptWebght apd LheipehyaRbigation
degree of a N-acyl al kyl eneim ne unit or a measuring nethod by gel
per neat i ono £ ha et e eapbyy & GPexaflesseyhedt| akes. mhiint BBapheseat annventi on,

t he nunber-average nol ecul ar wei ght is neasured by a neasuring nethod by
GPC and i sapkeienabyyo8p0codntdbfifngmar repeebenabhy &h68rednl500, even nore
preferably 900 to 1400. Consequently, the organopol ysil oxane does not break
and pl astic deftdrarmatindres s2esda g treell evelnatwekgkhsobnthat pelBEN300% or

hi gher, and sufficient nenbrane strength can be ensured. Furthernore,
styling prapetalliegleneining) pepgvenanés 8AA &et 1ABPdi ng performance, can be
further inproved in use as the hair cosnetic described, |ater. [0030]

Furthernore, MAdFSR GHIER nedY B idd tHeS fOTIRPRGLY B HoX@D€1 ) using t he

content percentage,(Csi) of an _organopol ysi] oxan gnent as a mai n chain.
[0031] " RESTRE (3 Mg 60, Sed: the) Bors3sy) The

wei ght - aver I el g [ f.an_pr,gangpo L l,0X segnment as
a main cha?%gf% %f%%%f@%%gbo?%gégg%rl?gré§|§g58308§ %é§38/0%g5'nnre
preferably 30, : )QQ,, 1 i i xhibiting plastic
def ornmati on at q%%’t te‘%sji%g}l@(r]%fée%%% %%%%?%ﬁ%ﬁgg%g%%g sufficient

nenbr ane S&fgaﬁﬁéplygﬂléyaﬁ@egegﬂéHEIgsta hBiR0kLAR1HOL ¥eAhS ppuchas wat er
and easiness to handl e after dissolution. To have a skel eton commopn to that
of a nodi fied, @v@anopol ysil oxane, the starting conmpound, MAsi is nearly the
sanme as the wei ght-average nol ecul ar weight of the nodified

or ganopol y§tdIxlane, the starting conpound. The average nol ecul ar wei ght of
nodi fi ed organopol ysi |l oxane, the starting conpound, is the

pol ystyrenex Fy -wei ght - average nol ecul ar wei ght obtai ned by GPO
under the fol\l dw?2 cpnditions. [0033] Col um: Super Hz4000 + Super
HZ2000 (Tosoh Corpor gCjion) El uent:(f) nM triethyl am ne/ THF Flow rate: 0.35
m./ m n Col umm tengsﬁ%%hgﬁq 40C Detector: WV Sanple: 50 [IL - 17 - [0034]
The wei ght - aver ag edl ar wei ght (MAX) of the organopol ysil oxane of the
present invention is preferably 12,000 to 150,000, nore preferably 24,000
to 120,000, even nore preferably 37,000 to 92,000. Consequently, the
organopolyr&éffﬁne does not break and plastic deformation exhibited even at
extension rates of 300% or higher, sufficient nenbrane strength can be
ensured, aplrd it axeel id4 i I I such as
water is achlre%/ie}éwgt}trdlrﬁﬁsmr e, %s?ycihﬁfg&ég?o%ﬂe%%%@,&geﬁ]ﬁg %ﬁﬁ%f mance and
set hol di ngn peFd DEPRNGLous ANobeah UsEPETr gi-8RPpO¥GENT AalisBgas thezxhair
cosnetic described later. In the present specification, MAM can be obtained
fromthe weighin avesmge amdesuiar2werght of a nodified organopol ysil oxane,
the starting conpound, and the above-nentioned mass ratio (a/b). [0035]

Met hods fotO@t4lduci ng t he organopol ysil oxane of the present invention wll
be expl ai ned bel ow. For exanpl e, the organopol ysil oxane of the present
invention is pfodidetmnre .eddid myresendi fieniorganopovdes oxapeirepr esent ed
by the follow ng general fornmula (7): [0036] , 7W1 1147:)14.7 nllI(7) I RS
0Si 0Si - R-CesMet IF qkprig iming 1ghe pbpgyjmentioned

organopolysiloxane.

Detailed Description of the Invention

[0015]



wherein R has the same neaning as defined above, and RB and R9 each
represent a group identical to R or a nonoval ent group represented by any
of the following formulas (viii) to (xiii): [0038] -CH2h
NH2(viii)-(CH2-)-7 NH - ECHAT NH2(ix)~ ECH23TN(CH3) 2( x) - ECH2-fr

EcH2) TN(cH3) 2 cH3 -cH2*-0-cH2THcH2- N(cH3) 2(xii)---(cHzh_sH(xiii) OH [0039]
wherein Rl represents a nonoval ent group represented by any of the

above- ment i oned e fgRd s H Vilnvian i Xdidviddh igh arddHB@gseTyof1d2né0 1350,
and e is an integer of 3 to 57) and a term nal reactive

pol y( N- acyHaarieyd esvedal et cdattaemeto bYi £ ngndpenc eyl ot yselubaliopg of a
cyclic imno ether represented by the follow ng general ‘formula (8): [0040]
(CH2) n ( 8)art@iBiRirsibibity [ {043t ehenrd nNlRvermndl cohave, t Ardsane neani ng
as defined above. [0042] It is desirable to use a nodified

or ganopol ysinxeerneinbs conrin bral tlye osmequi val ent is preferably 1700 to
3500, nor eHFr eferably 1800 to 3200, even nore preferably 2000 to 3000, and
whose wei g O-Jeﬁ/]erage nol ecul ar weight is preferably 10,000 to 100, 000, nore

preferably 20,000 t.o 80,000, even nore preferably 30,000 t 0, 000.
Furthernmore, it s deSTEH% b G ot Jaﬁnvéqﬂﬁf 1g}'llat't'he t erm nal

reactive pol v(N-acyl al kyl enej mne) to preferably 800 to_160 re

br of er abl IS (S BE LR TR s B S SR TR0 L OBAAL . The

ri ng-openi ' ' lic im ) n erforned

using a po yntg?%%ﬁéoﬁ%%ﬁgé%&fg’é‘#}%‘?%g&%?cfﬁggéo]{@n%fﬁ?zggﬁg% initiator

i ncl ude cofRAUNReavd thSEAn&ShECE I ophbdd Cifk eactpytiyicf bopxanpl e,

al kyl esters of strong acids such as al kyl benzenesul f onates, al kyl

p- t ol uenesidfontRser el &yl tdtd 11yod DFEd hamesekdonanes, al kyl

trifluoroacetates, dialkyl sulfates, and the |ike. Anbng these, dialkyl

sul f at es armgareedeinahl Yoxmets ddwecalipedt 10f Pdthenpabyoenezat Lon initi ator

used is usually 1 nol based on 2 to 100 nol of a cyclic imno ether (8).

Exanpl es cfpadief o YVier | Zegy orrissd vehas el deitowrest ion agnd eshébstsuch as

ethyl acetate and propyl - 20 - acetate, ethers such as diethyl ether,

di i sopr opytuct e Yx gt enmdot Bttahydr of uran, ket ones such as acet one

and net hyl et h)él ket one, hal ogen _sol vents such as chl orof orm and, net hyl ene
i

chloride, nitrPEVEHTIERR 13uc Py Mt SRS % Pd Tesh A 2 1a el otind
aprotonic .pol ar__solvents such as N, N:-di net hyl f or mam de

NG ot g P A RACSHATR (58 P LD Tt R (AL eB=%E PPERaci
esters ar uaﬁg; T t | vent d_i ally 20 to
2000 partgtl’gcg/%s ;bsee onml%gmg%?#% %Cgi}r?ge'sé&o#g% %%% iséé?Fn%?lg'et her (8).
The pol ymgy | QL d e UrE- 1S5 uspal | r bly 40 to
150C. The pol rréecﬁézamﬁ{ﬁ me&i's lnot. uni]%{%ﬁ %@ﬁﬁgﬁ%@bﬁhﬁﬁg &

pol ymer i zadiRihdRaYatdiihanthdthecdudss Pist Sc usepbiNadidbe §8ah.

When a 2-substituted-2-oxazoline is used as a cyclic imno ether (8), for
exanpl e, prisy (NACHaldnd gl idne)s dded to 25 itaihecadave:r 8pnki oned
general fornula (1) is obtained. When a 2-substituted-dihydro-2-oxazine is
used, pol ladileprizgmill eren hane)mpatted, =18 iset heaabole-mentnahed gener al
formula (1) is obtained. [0044] Exanpl es of the nmethod for |inking
pol y( Nacy|dHlskyiteasiatian ))evand vireorigarapod yaire pagred egmereghntheade t he
follow ng nmethods. 1) A nethod of reacting a nodified organopol ysil oxane

r epr esent &Iy athexgissnandirG et gegteras Tiordand (VAbrakienaa¥er ni nal
reactive pol y(N-acyl al kyl enei m ne). optained by |iving pol ynerization of a
cyclic i mar?@%éieﬁ)er a a%ﬂ?a\;atﬁwgf}éajc‘{ i RVeh &dra biAtohdRhSati on of a
carboxyl gro and a hydroxy .qro. 3) Formation reaction of an am de by
condensat "GiF o TEREN BoxyA %ﬁl‘glﬁﬂg% an amino group 4) Formation reaction
of a seco%ebryﬂ tertiary, or quaternary ammoni um from a hal ogenated al kyl
group and & primary, secondary, or tertiary amno group 5) Addition

reaction of a XEB}SEdQLhB“Eot (Eh%np%e-slénqr ‘1'1’1Qre?1fti%'i‘1,°r ganopol ysi | oxane

organopolysiloxane having excellent extensibility and



6) Formation reaction of a P-hydroxy am ne from an epoxy group and an am no
group Anong these, the nethod of the above-nentioned 1) is npst
effective in that the degree of polynerization can be easily regul ated by
the amounts of a cyclic imino ether t8Y and a polynerization initiator used
as shown in the follow ng theoretical formula (11) [MN, nolecul ar weight
of pol y(N-acyl propyl enei mne)], and that nearl ynonodi spersed

pol y(N-acydsab&kylaneisoneni WM £ £n NAs £ OWESnd0l 668 a5 1 ¥8h8ME @istribution
than in usual radical polynerization can be obtained. [0045] Nunber of

mol es of coyedvidddn no et her x Ml ecul ar wei ght of Mol ecul ar wei ght of Muv -
Number of noles ofcyclic im+ no ether polynerization initiator

pol yneri zat i on Fumithieatnarre ,- 22aiqf @@jetic cdifesorigemapdoissi | oxane of the
present invention has a unique structure in which a

pol y( N- acydrgandrnis si iegane gpant inpads 2 of bexikhst feab, stheéceatat ons of an
or ganopol ysi | oxane segnent having a predeterm ned nol ecul ar weight via an
al kyl ene drdtip eomdi ikl a &bt BRI dFeat ceepreler ef AP geES| A¥erval and a
predeterm ned ratio. Caonsequent|y, the organopol ysil oxane, of the present

i nvent i on R3S&H (B P HU SR AL HaF re€osht cE3Fhees pPashi @5 dBtBrmat i on is
exhi bited,_Db th.bhi h, ext ensi bi Iit% and igh rrenbrf\r,]\g. strlgn th are achieved,
and it carfe GrEoIvEY 3 p%?% + %1 VERE 7 sithh3 tB154nd°1 ower al cohol s.
[ 0047] = es of the organopol ysil oxane of the present invention

i ncl ude poafy ormyl et hyl enei m ne) or ganosi | oxane,

pol y(Nacet yl et iyrl@n@ijd RRKQT QAR QX the present invention _
pol y( Npr opi onyl et hyl enei m ne) or ganosi | oxane, ands o) forteh. [ 0048] Hair
cosmetiC contaiigs NaidpLOBiEt | Srfdnidechrosept 1 &nyendi gRai § characteri zed
in that the organopol ysil oxane of the present invention described above is
cont ai ned.sgsanisEiguentdani@ sokxebt g feeimpsetsi g ecédlsABCLeébatot he hair
style is not disintegrated after passing fingers through hair, and a nore
nat ural fithesthaian s ebtapmieicatio23(softnesThenor gas@pdhgss| oxane of the
present invention can be used solely or two or nore thereof can be used in
conbi nat i G#E¢ Theviddmuntinpateiols i kabr efefepning. 95feot20% by nass, nore
preferably 0.1 to 15% by nass, even nore preferably 0.1 to 101 by _nass,
even nore pPrEETERSAt. 5 (RGP ety ba’kd: bt nehe o?EPaRdss261dt he hai r

cosnetic in yiew of hair setiing performance, set holdin erformance, and
waah propettd) TF SHEFRGE R VA MITOrE Gt HiSh HIEBRTnbEY 0B8N or gani ¢
sol vents and organic acids, or sal t her eo escriped _later are used in
conbi nat i (?nrfjopﬁr%llensg psreot%elrr%q é?s&éscz 1 nctf:]e pgerrl(gog%n%oe %ﬁ%gset hol di ng
perf or man £a0, ur I &l AR HQut; J | F4 i¥g.ef orm ng
effects (ﬁ?rrepl} overfigl‘ri‘qt{:'f of tclr%glﬁae atlﬁ ?is/f[j,y"t‘_‘ etc. )l of” ti eld(%e%gﬁi palaci ds and the
organi ¢ sQlysiSic [{AA%]essent FAM 1EFOBE fns e NRL{r COSABALE5Of the present
invention can further contain an organic solvent selected fromthe

fol | owi ng a1 Tt )i A heneiqad erity efed resk 1 ocastheoppesent (B)") as a
preferred conponent. (bl) Conpound represented by general fornula (2)

R2- ( OCH2 CHI®) frerre(CHAAH) g e 2)nedee)r ei andR2i s egr @stehy ss@pdytopgen at om  an
al kyl group having 1 to 6 carbon atons or a group 122-Ph-R4- (wherein R2

r epr esent sty hiywy quepeattoims a satthing grexporoanee nsthedtia ge bypa £ Rar
represents a bond or a saturated or. - 24 - unsaturated dival ent

hydr ocar b&i¢ rigip aetviaty and o bt oEmNE. represent s a

par aphenyl ene %r oup), A re%;agsen,ts a bond or a saturated dival ent
hydr ocar bon gr 8ti§*R&PERg Fheo M itassmedion®t FhgPresenrth i ndependently

represent a hydr.ogen atom or. a hydro ou and and g are each

| hependeriP A ten et B il Gear 1hate Pharoprel S Sect
represents a hydr.Qxy..gr-ou and R2 is n either hydrogen _atom or a group
(b2) N-al I?ﬁ ﬁay)r{}ao%l c?ot%’ellorgg I@ga?rkten%/rf%y%ro?llldo%%ncll%t '%Iﬁga?‘lg%ﬁ“—kyl group or
an al kenyl[cgfl%gp having 1 to 18 carbon atons binds to a nitrogen atom

(b3) Al kyl'ene carbonate having 2 to 4 carbon atons; (b4) Pol ypropyl ene

gl ycol hayng 2 uiRher-Ausiage mol ecul ar weight of 100 to 1000; and (b5)

Lactone or cyclic Ketone represented by the follow ng general fornmula (3),
(4), or (5)



(RB)a N, X (RV-7C X(R5)a (R6)b (R6)101 (RA)Yb \ (3)(4)(5) wherein X
represents a nethylene group or an oxygen atom Rs and R6 represent
different substituents, and a and b are each i ndependently 0 or 1. [0050]
- 25 - Anong the organi c sol vents8 tonponents (B), exanples of (bl)
i nclude straight or branched O to C6 | ower al cohols such as ethanol,

i sopropanol, butanol, and isobutanol, ethylene glycol, propylene glycol,

di propyl ene gl yeRl orkadrpdiaiRg 1dh@Ine banae el GiAaaidn a gohol ,

phenet hyl al cohol, p-ani syl aI cohol , pnet hyl benzyl al cohol, phenoxyet hanol
2- benzy!| oxysiigiased , ofred fp'dr;afmat@ﬁa:ekméﬁemm@) s PGyt cnabmgl a
butylcarbitol, triethylene glycol nonoethyl et her, triethyl ene glycol
nonobut yl mtdeat irmdusit froeptes¢ied]by the Exlaopt esenti¢h@d gankude

N-net hyl pyrrolidone, Noctyl pyrrolidone, N-laurylpyrrolidone, and so forth.
[ 0052] Exa‘iqﬁreslaof(l( béf)ounﬁtlﬁmee@crlhwer@t chedponatee elbpwmet@rasbonat e,
and so forth. [0053] As the pol yprop%/I ene glycol having a

nunber - avelfagd? RTETIRAL YRkt itans aggnent 19902 T84}, ChabRevhaviRg a
nunber - aver.a nol ecul ar weight of 300 to 500 are prefe ble. Here, the

nunber - avét TR TEGHIRAR BRIt W erage bl etifar wei ght in
t f | d 0054 5 f bl

exanpl es EC? i e as#%ees GERTREI O R (FOTS 12T AP Rde ot rai ght
branched, Cligghdwl 0 5 & @M&&e]g{%g@ LA s ML HERY S

group, a phos ate group, a car oxy rou roup, a su al kyl
group, an @l i phasphale: 95oup &@&E@Maﬂf&’ésgfiﬂu@hea@nég Eerph. Am)ng

t hese, straight or branched al kyl groups having 1 to 6 carbon atons, for
exanpl e, adetsw|arg Qs s HbEtHHda10T DPan e PEORYL ol O4Pe @R 6091 Opy!
group, and a butyl group are preferable. These groups are preferably
substi t ut erth atoritheagt pasid iydnope 1 Bet boeardas @&t stheb8d pbsi Pabantn
5-lactone (specifically, nmethylene adjacent to a heterooxygen atom.
Fur t her nomxncwieet iatdr -rsof udEUsS< yoIod s thapdenoismd 8 on cand Shragkds to be

i ncreased, these conpounds preferably have an acidic group such as a

sul fonatelmcbufptl’!&i3 pﬂﬂi@ﬁ)ﬁéﬁl’eildfrwpﬁ afdrexredmnsox\E g oup or an al kyl group
substituted by these groups as or R6. Anpbng (b5), exanples of |actones
i ncl ude y- Qﬁﬁ%c&c‘& Xaﬁearﬁ%ltélﬁ cﬁ’n%esﬁﬂqﬁlajr%‘f%ma%?%n}éaSG val er ol act one,

8- | act forth. | f stabilit f
Pact one. | PHGRREHES TP 1Y G e S S7oT atOie GhdtE capr ol act one are
pr ef er abl e 3})%)1 egg%’g)léa Jﬁé’(ﬁliﬁ 1get 0 SDJ: ncléjlglte fycl opent anone,

cyclohexanoﬁ% eptanone, cyclo ep anone, ‘and so forth. [ 0055]

Furthernore, t B i I, is preferabl
liquid at 25C, Eglng%gp%%%%fe?(tp%sgge%ﬁgﬁ&&% pvgmerferb\&%{egfﬂelﬁg;bl y pl to 2 i %

vi ew of penatdafdiorbeiancaRY - eHedfs i Gh 0gitdS B O6d aR®hge of2d -

wat er-di stribution coefficient (IogP) deflned by t he fO||OWI ng formul a

(111), a nraswe iof dHtsdmiidd @y dha sobsdaee besvershbe. oct anol phase
and t he aqueous phase, and an exanple thereof Is described in Chem cal

Revi ews, Vpleciflcdidy,6 o fihle [PO86lon havimgR thickness of

| ogNsubst ancel ocunod[ subst ance] water)(l111) [0057] wherein [substance]
opt anol r epreseEnt 9.2 mod.ara dearegh relt | 2h i, andbstehdshief t hend- bst anol
phase, and [substance]water represents a nolar concentration of the
subst ance HueRaRechqRedIRNdathse mf 006¥]) at a crosshead speed of 20

mm/min at a temperature of 20°C and a relative humidity
of 65%, and then immediately the crosshead is returned to
the original position at the same speed, while recording
a stress-strain curve. Then, 10 minutes later, the

sample section is extended again. As a result, when the



Specific ClogP of the representative conponents (B) are dipropyl ene glycol
(-0.67), 1,3-butanediol (-0.29), benzyl alcohol (1.1), 2-benzyl oxyethanol
(1.2), 2- phenylethanol (1.2), 1-phenoxy-2-propanol (1.1), polypropylene

gl ycol 400 (0.9), propylene carbonate ¢--0.41), and y-butyrol actone
(-0.64). [0059] Two or nore of conponents (B) may be used in

conbi nation, and the total content thereof is preferably 0.1 to 40% by mass
of the haigr£OSaBS£aDh dhevdresephe | B¥EBHE0Bxt BREECAT belaRkytled to 10%
by nass, even nore preferably 1 to 5%by mass in view of effects of

i mprovi ng fi4f@essrandf bey aftet shawppoingisehbeetrminbdi apaevi ng softness
and nmanageability of the hair, and - 28 - pronotion of reformng effects
(1 nmproveneniaofiel @sforntyianddoes shat eocesrst ahteshetcther [O6D)
Furthernore, the hair cosnetic of the present invention can contain water
or a straighen othdrsimches-sbratatedroe dosat nobt Ed1Tbwt bhe6sameohol as a
solvent in view of hair setting performance, favorable usability, and
pronot i on BFERERATYI tit dig | SRteReinedphiati phastia AafPrEasAeni BasThe

sol vent can be used soIer, or two _or nore thereof can be used in

conbi nat i o‘PFC%’Eﬁ% t FeEEHsEane afthaghe® aCéolf%ﬁR%ro%q’%%d?"s &Ych as et hanol

and i sopropan are preferab and ter and.e han paore pref erabl e.
The total %%hﬁ%ﬁ&o%f %E?e?g %§°a|%%h Eef§lﬁ?gf ?ﬁﬁ Fo 98% by mass of

the total 4838, lng AL ", COSLPt LGy 100 T@{fosrﬁgw?ﬁ 501885%9%@35 even

nore prefer by Nass ernore he~hair

cosnetic t he i aventi C ans0F gan xylic acid or
Y ‘ (‘ﬁierm nag HVERL T 90 CaNc £PBEAL D5 0 0F 98 fnt?AngQP

a salt thereo ter, referred to as "component ) that may have
a hydroXy &oshdiheoet hesow 1 BneoIHe %@ﬂhdil@ml dnrthtsopage, sparticularly
preferabl e exanpl es of the conponent (B) include dipropylene glycol,

1, 3- but ane=%it ©hsidhengydedl 6phod , mp)eexyet hanotendilbeneytexyet hanol,
propyl ene carbonate, and pol ypropyl ene gl ycol (a nunber-average nol ecul ar
wei ght of BDéns0l&O0Temnt be predeenpl YodOD)RTC-1290A, [ 0B6htech COx gani c
carboxylic acids having 2 to 8 carbon atons are preferable as conponents
(A), and shpeti izt aatmh;esrahereoéfim@?m(mldmmlmmih:mxnl:dsysuch as
acetic acid and propionic acid, dicarboxylic acids such as nal oni c acid,
succi ni ¢ 39,21 AT ESAci, LR8I piBlRcid, maleic acid, fumaric acid, and
pht hal i c aﬁid folycarboxyllc aci ds such as polyglutanlc aci d,

hydr oxycar Ok c acids such as glycolic acid | actic acid, hydroxyacrylic

acid, glyceric C|drrraO fﬂg Otafta§%%: res %%Cltrlc acid, acidic
am no aci ds su CTATHRR Y St T © 5}% |pc HTH, HAESS Porth. Among
these, hydroxy, %éaé’i;ﬁ%%& &&fﬁ%ngﬁ’éﬂgaﬁdtﬂa%ra%fkogxgx f’ﬁ‘iftgl ?Eerab' N

and | actic aci Ic acid are nore pre es S s of these

organi ¢ cajhoxydh&y aghslse | n&wd@hé@étéha\ﬁ@téﬂgticgeaﬁlesexﬁhis%éae earth

nmetal s, ammoni a, and organi c am ne conpounds. [0063] Two or nore of
these conpaneptisy (FYoVeyihe y@ﬁﬁictxﬁhc&pn@h@ﬁéc@@rlgﬂﬂcéh@ft@hél cont ent
thereof is preferably 0.1 to 30% by mass of the hair cosnetic of the
present i nkeEllowing Moy ecgpreferably 0.5 to 20% by nass, even nore preferably
0.5 to 10% by mass in view of effects of reformng the inside of the hair
(repairingltitdlows, etc.), effects of inproving firmess and body after
shanp00|ng and effects of inproving softness and manageability of the
hair. - 30 -A[poAN-acylaheybersimineb stgmaenbrigande tardbxyerstacid or a
salt thereof as, conponent (A) and an organi c solvent as conponent (B) is

pr ef er abl yvW9 $hel ¢t Qrs (4} %@90E9§E9H9¥ﬁﬁiquaﬁﬁréeﬁm@ggréﬁl? 4:1 to
1:3 to effectivel exhlblt effects of reformng the inside of the hair
(repairind@ﬂﬂl Netc.), effects of inproving firmess and body after

shanpooi n a ef fects of rOVI t ness. and nageabi | i of the

hai r. [00%5 "the qﬂﬁh%ﬁﬁ%&ﬁ% %F% ?rd%?yﬁgF $§ gﬂ #%&ﬁﬁe hai r
cosnetic resent d e. s dj perfornance is further

i mproved, r#olate'lh sm)ojtnilll eeré%#m%# hjhal gé%ec% ig&? avor abl e. Exanpl es
of the set polyner include those shown in the following 1) to 8). These
pol ymers can be used solely, or two or nore thereof can be used in

conbi nation. 1) Vinylpyrrolidone polyners Polyvinyl pyrrolidones

Exanpl es thereof include marketed products such as Luviskol K12 and K30
(BASF) and PVP 1<15 and K30 (GAF Corporation). Vinylpyrrolidone/vinyl
acetate copol yners Exanpl es thereof include marketed products such as
Luvi skol VA28 and VA73 (BASF) and PVP/ VA E-735 and S-630 (GAF Corporation).
- 31 - Vinyl pyrrolidone/vinyl acetate/vinyl propionate ternary copol yner

Exanpl es thereof include marketed products such as Luvi skol VAP343 (BASF).
Vi nyl pyrrolidone/al kyl am noacryl ate copol yrer Exanpl es t her eof



Exanpl es thereof include marketed products such as copol yner VC- 713 ( GAF
Corporation). 2) Acidic vinyl ether polyners Methyl vinyl ether/nmaleic
anhydride al kyl hal f-ester copol ynmers Exanpl es thereof include

mar ket ed products such as Gantrez ES-295- ES-425, and SP-215 (GAF
Corporation). 3) Acidic polyvinyl acetate polynmers Vinyl acetate/crotonic
aci d copol yners Exanpl es t hereof include marketed products such as
resin 28- 1310 (Nal il S@Shans) Genikal ofpimapyly antokaé set CAGE
(BASF). Vinyl acetate/crotonic acid/vinyl neodecanoate copolymer - 32 -
Exanpl es tdwmeaft i o) ude drankiet ethepimdind stiseighoBg (Mesin 28-2930 (Nati onal
Starch and Chem cal Conpany). Vinyl acetate/crotonic acid/vinyl propionate
copol yner sscylalXsKaers asiidlerssgmearnic| (nle ar&®{ 28 po oglzit18. such as Luvi set
CAP (BASF). 4) Acidic acrylic polynmers (Meth)acryl ate/ (neth)acryl ate ester
copol ymer sv) TheEvmmigilds-avrragsd ks aifea eyl ¢f odeets such as Pl us
Size L53P (Goo Chemcal Co., Ltd.) and Diahold (M tsubishi Petrochem cal
Co., Ltd. CrIRcISHUYS Bl @A GES 1M EstEhadr kg Her9Panteele®dpdPYmer s
Exanpl es {fere f include marketed products such as Utra Hold 8 (BASF) and
Unf oaner !Nati onal Starch and Chenical Conpany). 5) Anpholytic acrylic
pol ymers (Meth)acryl _ethyl betaine/alkyl. th) acryl ate copol yner

Exanpl es there}jr?‘ei %&j‘é’dg}x@ﬁ%ﬁ@#@ﬁgn&%ln%qe Se)gmelyt Uk TR W

N- et hacr yl - | nethy ' - r ybet ai ne and
al kyl (rre%ihe)%géct?yﬁxgci 349%%%%1&3%@%”%%%%@%@@% Yukaf oamner

M 75, SM Wéﬁf&ﬂoﬁi}si@i%%@g@@én@%ia Lérgalkyai&&{é grou

acryl at e/ butyl am noet hyl net hacryl ate/ octyl acrylate am d% copol yners
Exanpl es thgitepnidf|dides oty |y A g8/ aed yd 5t @/ i s and negs hyt

nmet hacryl ate copol yners, for exanple, marketed products such as Unfoaner
28-4910 ( hatdeonsilliSia cdtang Ehamaad Aonpaiyher teBddinud)vBastlkeacrylic

pol ymers Acryl am de acryl ester copol yners Exanpl es thereof include
t hose i n thoveransteiomdd HR-A: 1G] 308t ip amtb 1JdP-pediBe 28I PP 6to 7iwedt ul ose
derivatives Cationic cellulose derivatives Exanpl es thereof include

mar ket ed prosductisl isiarh adeonGeltdirdt el ot (e RO Neg Forzis Stbd chheand

Chem cal Conpany). 8) Chitin or chitosan derivatives Hydroxypropyl chitosan
Exanpl es ERSVEMIHARRE malfRELEE (FRRHRt s such as Chitofil ner (Ichimaru
Pharcos Co., Ltd.). Salts of carboxynethyl chitin, carboxynethyl

chi t osan, [O%Z%dsan with monoval ent acids such as pyrrolidonecarboxylic

acid, lactic agid, d.glycaolic acid,or. with _dival ent acids such as adipic
acid and succi rﬁ?lhg 5?5131%11% gﬁ)?élﬁpflgélttaﬁélrlggf 5 r%lcel%t%ceo frar ket ed products such

as Chiton%r -(d}ysrrqjqbiapl NEGAY. difo asd 42l (%]1 _Chitoner L (lactic
acid salt) Cohi'on car idg). . b Am)ng_é egggset. pol yners, set
pol yners sehachied fdmmatid) ieRInter sxangh1WsnWepHHOldiggne ol yners are
particularly preferable. The content of a Set polymer is preferably 0.05 to
20% by magsRip tileTh@ialaBser® @roups having 2 to 20 carbon atoms

which contain 1 to 3 nitrogen atoms, oxygen atoms, or

sulfur atoms. Among these, those represented by the

following formulas (i) to (viil) are preferable, and those

represented by the following formulas (i) and (ii) are

more preferable. In the formulas, An  represents a

counter ion of a quaternary ammonium salt, and examples

thereof include an ethyl sulfate ion, a methyl sulfate



- 34 - hair cosnetic, nore preferably 0.1 to 10% by mass, even nore
preferably 0.3 to 5% by mass. [0067] To further inprove the
conditioning effect, the hair cosnetic of the present invention can contain
an oil solution and a conditioni ng codpgorment selected from silicones other
t han the above-nenti oned organopol ysil oxanes. [0068] Q| solutions
are used to inprove nmanageability and the feeling of dried hair. Exanples

of oil solikhons Emcdrigs hyeh OCah bOSGi 8ChoAS éqgateaee sadal angr l'iquid

i soparaff in, light liquid |soparaf fin, heavy i qui d isoparaff

a-olefin otcbzg@éméeulmméi pa af &ha, aapérclstl:b@@ﬂéaftbhn glyceri des such as
caster oil, cacao oil, mnk oil, avocado oil, and olive oil, waxes such as
beeswax, speezmketi, lanolin, mcrocrystalline wax, ceresin wax, and

carunauba max hi gher al cohols such as cetyl alcohol, oleyl alcohol,

stearyl stearyl al cohol canol ters such as
octyldodecyl ﬁ?ﬁﬁ' hewyl Iaura %ﬂqtﬁy99$%%§—ﬂ monost'ear at e

propyl ene gl ycol, eyI ol eate, hexadecyl 2- ethyk?gxanoate, i sononyl
i sononanoat e, and Piplecyl isononanoate, higher f yarACi ds such as
caprynic aeLQCHtﬁmwfe-aC|dwnnyr|stre{aaﬁ%ﬂbp@@n@pwé—aeld sti@ari c acid,
beheni ¢ acid, ol &ilc acid, coconut oil fattly acidé i sostearylic acid, and

i sopalnmitic acid, Qblid fats such - 35 - chol &bkerol, Vaseline,

chol esteryl i sost arate, and_sphingo lipid, as mell as jijh@ oL

i sostearyl gl yceryl, A8t her, pOTyoxypropyle e butyl ether, add €% forth.
Among t hese{&H car bons(vsuch =& edétcyahar g, ||q&th
isoparaf fin, lig liquid rggparaf fin, heavy I|qU|é i sop H% in, and
a-olefin ollgoners are particularly preferable [006 he content of

an oi l solg_éon is preferably 0.05 to 20% by mass of the hair cosmetic of
t he presen fifion, noré)preferably 0.1 to 10% by nmss, even nore
preferably 0.5 to 5@6by mass in view of favorable nanageability and no

gr easi ness. [0070] Exanpl es of silicones include dinethyl

pol ysi | oxane, polyether-nodified silicones, am no-nodified silicones,

car boxy- noti434ld silicones, nethyl phenyl pol ysil oxane, fatty acid-nodified
silicones, al cohol - modi i ed silicones, aliphatic alcohol-nodified

si | i cones, epo%?mnﬁﬁﬁﬁﬁéﬁ¥hM¥QRﬁﬂﬂ%nqIqﬂﬂqrﬁQﬁﬁRﬂ?W%&Pglqh%ones cyclic
il I d forth., A h

G ety PSS ARl o YRR Reh %é‘%aeéﬁ?l 1R GRERTeSRACar Y. RO f i ed

silicones a1 & ref rabl e, Di nethy fb i Off %$q3 art & 5@. r abl e

| ubri cati iy pr opr%eIt l?lbeq he~hatr T Veth difT e S TRords ‘?1 i npart

SOt hness, kb fie MRl fhe afwr@gwotrm 154 e&é@iéiﬁé’&eﬁe%@ inpart a

noi st eni ng alr. he pr ent 1nvention, various

silicones can @aa%@q%ssefelahe Q1 1¥0 c?%’odﬂ)rkf‘avtl heg eofr Sary heasisgd in

conbi nati on depending on the requi'red performance. D nethyl pol ysil oxane
havi ng a \dtssgsitor o' apRiiede BHAR/ght,0 BRRIched B 38000 gm@fs of ten
provi ded as enulsifiers can be used depending on the required feel, and

t hose havicoypwpwisodsiligvioig S006 tze 165 006, CDfomsR/ sndpapectaiarly a

vi scosity of 50,000 to 10,000,000 m®2/s are preferable.

Pol yet her -emidliesl thdrevhenalwiao thermhykdysoup pngnasthiéygaoepsi | i cones
havi ng a pol yoxyal kyl ene group, and exanpl es of groups constituting the
pol yoxyal laft eneoRWip QMmd@mmmmer@@ow oupn andoahy bxgpeapy| ene
group. More speC|f|c exanpl es thereof_include KF-6015, KF-945A, KF-6005,
KF- 6009, KF-T60A%3; DUy 16 (IR UIkF- EB(IZ@P’CY(]F FOAR - 1EEERSY L KFTSYBA, 2KF- 354A, and
KF- 355A ( Shi Etsu Chemi cal Ltd. Z 2404, 55 2805, FZ-2411, FZ-2412,
5H3771M 5%3%*2% G5 9B SSFPUR: BYBRYHOSM

BY11- 030, and BY25 (Dom/CDrnln Ltd so forth

BYLL O%0. FRSyBY20 A3 P ot g Tet o ol ag0deo0 Lol o
to 100, 00 2$¥ t o) h metic,
Toiletry g%d ragréﬁ&e%&gﬁgélgf'on { A?qgﬁ&ﬂ?ogggygffégyi gﬁgﬁétic

| ngredi ent; QgddQna =i 1d ONe Ak, Pr e erRP e J2X %F% i ncl ude
mar ket ed proéﬁ%f§ﬂ'éﬁ% S SM 8704C (‘Dow Cor ni ng Téiay Lﬁ%%c 929
(Dow Corning - 37 - Corporation), KT 1989 (CGE Toshi ba S|I|cones) 8500
Condi tioni ng Agent, DOW CORNI NG TORAY 58- 3588, DOW CORNI NG TORAY SI LSTYLE
104 (Dow Corning Toray Co., Ltd.), and so forth. [0071] The content of
silicones is preferably 0.05 to 20% by mass of the hair cosnetic of the
present invention, nore preferably 0.1 to 10% by nass, even nore preferably
0.5 to 5% by mass in view of the finger passing property and no greasi ness.

[ 0072] The hair cosnetic of the present invention can contain a
surfactant in view of the systemstability including solubility,



- 38 - [0075] wherein R13 and RI 4 each independently represent a hydrogen
atom or an al kyl group or a benzyl group having 1 to 28 carbon atons and
are not a hydrogen atom a benzyl group, or a lower alkyl group having 1 to
3 carbon atonms or any conbination thefdé€of at the sanme tinme, and An- has the
sanme neani ng as defined above. [0076] Here, one of R13 and Rl14 represents
preferably an al kyl group having 16 to 24 carbon atons, nore preferably
havi ng 22 rearben BtisLo QEEfod® L g el erabye fe S4B Bé ghinal &ykygroup, and
the other one preferably represents a | ower al kyl group having 1 to 3

car bon at gryupwrepiref er abd Y6 acarddty | atgppmeipard Glovd prefedsbTat i oni c
surfactants, nono-long chain al kyl quaternary amoniumsalts are
preferable, an@xspediefs ofexdeplags lidydr gofourndneda:deetapatliyietdryduamoni um
chloride, stearyltrinethyl amonium chloride, alkyltrimethyl anmonium

chl ori de, h@@ﬁéhyrlrﬁQnﬁﬂnﬂaﬁhﬁﬁnﬁﬁﬂmﬁwﬂindcﬁPeQﬂ@®¢ greipRl ®®Ni um chl ori de,
and so forth. Stearyltrlnethyl anmoni um chl ori de and. behenyl tri net hyl
annDnlun15ﬁ e HIF UG 13 RBRFYY Frdiker ghIRhe T?ﬁh&ﬂ group FxAnpl es of
nonionic tants i ncl ude | ene al k et hers, pol yoxyal kyl ene
al kenyl rﬂ% faatlfﬁprgtg?%l'%%%?ﬁeq%%%r D pol ygl ycerl ne - 39 -
fatty aC|d ec%';e . e%ffatt aC|d ?‘hn%l rﬂse
ponoxyetﬁ?ﬁenec% &?og en Her? o pd?yoxye n§1é% 5t t an fatty

aci d esters, ﬁ’ﬁ%)ky@%‘ﬂﬂy' d—gng) v%cf( J[azi té’ax@&éx&’ S546L Sard 1'§¥éf§?&8*ﬂ§” de

surfactants am-ne oxli am ne oxi des orth.

Among t hesg,q ROl ég&é e ity em% PN DPHOXVES Y | £RE hyFE 0ogenat ed

caster oil are pre and polyoxyethylene al kyl ethers and
poIyoxyet@ﬂéﬁaﬁgﬂbgmypropylene al kyl ethers are particularly preferable.

[ 0079] Exanpl es of anpholytic surfactants include imdazoline
surfactants, caxbhobéta o€ sl actyanigrouamidelieids re-ydurgraatant s,

sul f obet ai ne surfactants, hydroxysul f obetai ne surfactants,

am dosul f dlestizioneé $ur fldctaantisnn aivbrsd fand speArofig tdreme L@t ai ne
surfactants such as al kyl dinmethyl aminoacetic acid betaines and fatty acid
am dopr opyhesEcd ey o efthamabll grei fathald e i Tr e doprapyyl bet ai nes
are nore preferable. Fatty acid am dopropyl betaines haV|q%18 to 18 carbon

atons, in9FRUE c@ a‘raphttﬂ'%}é]e TSR 17 Ay RIEREY 19T Hp HAANG O to 16 carbon
t f bI : f bl I | ude | d
2 dopr op bRy a @ CieT NG IO 1 T 1P ST i QBFP Gy R Al nes,
t | - 40 -
E;)g(r)rgluesogff anlg?réﬁ gj sglrafq’[aygf%g&{s I nc%beéc??%qﬁya}tgée&%zz(r)fe% ona%a%)fgal kyl or
al kenyl [ a9l A Al ) AUSTY eI o g S a5
onate | kanesul f ona

oleflnsul saturated or unsaturated fatty acid
sal ts, al lrar@r-a8)ikenyl et her carboxyllc acid salts, asulf one fatty acid
salts, N-acylam no acid surfactants, phosphate nono or diester surfactants,
sul f osucci ni ¢ agbdgesheks, amty&ngr@utpta; hexdmpl es tef 6CediHRn izsnof

ani oni ¢ residues of the above-nentioned surfactants include al kali netal

i ons suchaas aveodimomd grredfiet-ablpotaasHum i on, al kaline earth metal ions
such as a calciumion and a magnesi umion, an anmoni umion, and al kanol
am ne contl&@i0RBAg 1 to 3 al kanol groups having 2 or 3 carbon atons (for
exanpl e, nonoet hanol am ne, di et hanol am ne, triethanol am ne,
tr||sopropanolEh?n@asétéaﬁloFdﬁVHérﬁﬁréhee?aﬁBP@§°6VSéé@ﬁ@@ﬁ i ons of
cationic residues |nclude hal i de |ons such as a chloride ion, a brom de

ion, and 8RIMEHTId 3 oﬁnda%m%m%na&ﬂa% kel wineha9908 i O, [ 00813
Al th f d f bl

Tn view ofS @%%52{%'&?@% 7 50 L R GH{ 1o ot /Al T o or
nor e t hereof

i ncl udi ng Beste angfa E do;{ogo;g{lﬂat o] VP He ofy, eaﬁ‘cfr}ofgr emstability

["Ven |ca ion an oi

sol ut1 on. cLiepaentents cro Hecodfshe %Jna@v‘»érp o Sitbicl s, SPT e

preferably to 5 mass of hair cosmetic o

I nventiongopQ082] nj herFuretnfé'i’Irrl‘ngsutﬂfelél@rft GRuPldfe W tdiggtn esent

i nvention can contaln pol yhydri c "al cohol s ot her than conponents (B).

Pol yhydric al cohols contribute to solubilization and stable distribution of
conponents (B) and act synergistically with conponents (B) to pronote

i nprovenent of luster and hair reform ng effects. Exanples of the

pol yhydri c al cohol s include ethylene glycol, glycerine, and sorbitol, and
glycerine is particularly preferable. Polyhydric al cohols can be used
solely, or two or nore thereof can be used in conbination. The content
thereof is preferably 0.1 to 10% by mass, nore preferably 0.5 to 5% by nass
in the hair cosnetic of the present invention. [0083] In addition to



noi sturi zing agents such as panthenol, coloring materials such as dyes and
pi gnments, viscosity nodifiers such as hydroxyet hyl cel | ul ose,

nmet hyl cel | ul ose, pol yethylene glycol, and clay m nerals, organic acids

ot her than conponents (A), pH nodifieds$ such as sodi um hydroxi de and

pot assi um hydr oxi de, plant exti-acts, pearlescents, perfumes, coloring
matters, ultraviol et absorbers, antioxidants, and ot her conponents

descri bed 4y Engyedenesi o of 1 Shappopetrtpeedi catsihd getternanss) ank0084]
The hair cosnmetic of the present invention can be prepared in various forns
by usual meithadasliding pExefmtmenee; bmlysé nasi g chadapoesshedns such as
msts, lotions, and tonics but also in sem solid conpositions such as gels,
past es, crdamse;ilaedl web@&s. Liquid conpositions using water and/or a | ower

al cohol, in particular, water and a lower O to C3 alcohol as a solvent are
preferabl e. Exdipltds Fresigeit |spasti Gl esdhiols ithe uhs etrrino? | (a/bhr opanol ,
2-propanol, and so forth, and, anong these, ethanol is preferable. By

sui tably skt tVahgi Pl by x@HSTohpoRents Bepeasfngfoklhe pur pose,
for exanple, the hair, cosnetic_of the present inveption can be prepared as
Shanpoo COERTTT O SR AR o T M FE SRR T oheh SRAaP4FEREF<Bor sof  d
styling coqusitﬂgns. a Measur es ;or gf$I¥i£§ thgfe haigngggnetics to
the hair are fot-unt for m%eepe?l]apjhggon THE T M TPt ugujé?i;y BCE3 - jetting
such as sprayhheh, |- i i , oy naty her and the |ike
are enployggih@%?t%%%%kgg%gggggﬁggﬁ?pa te?’ap |€é9¥g%nfég%?%?erably
removed by, nagur Yo% M@ty N0y Sip thE th&eord@nssbi{ 881830k N @
desired shaaB{Z% i?}?‘g‘g desirabl e }{oggérhap% t he hai ?r%_ef olrge %ryi ng afeter

appl i cat i Qegrigapi 19 15 eriErems gissiab | ynbyna peiHod-using a brush, a
dryer, a flat iron, or a curler or the like. [0085 Furthernore, a

pr opel | antaayla ey adoeidntroe t heedmaémt cosneti ¢ of the present invention to
prepare an aerosol hair cosnetic. The propellants are not particularly
limted, sd2mlg as they are usually used in aerosol-type cosnetics, and
exanpl es thereof include saturated | ower hydrocarbons such as propane,

but ane, or m xFyréhepRereof thenalaiditiy sy 9tagieMEEPetanwriralyfas), ethers

such as di nethyl ether, a nitrogen gas, carbon dioxide, a nitrous oxide
gas, and sO™MPr i FheFE P DEY TSI FGIMYRL thREBFeHoR eI 2R8PEBOf can be

d i ' ion.. T tent of |l ant_i f 0,01 to 50%
by s oG HECH Y AT TR SraRen® | T cRTs BRraRoF oL py8rEPabl y 5 10
200 0y racsod 09l serany THEGEIALITS S0 L FoPOTL- COMELLG BhoBNELPY 5Nt
i nvention can 'be prepared as a non-aerosol -ty aitT cosnetic by filling a

conposi ti %%r&%iﬂe&? 5@%@%%%&%& é’i}ﬂf@f’@ﬂﬁé’ﬁ%i&é@ﬂ@ and

conponents ( and ( - 44 - oam di scharge contal ner. The foam

di schar ge £Riteich averN ot PR3t dedd & | ¥atdddeB 069 bPNEigBethe

conposition is mxed with air and di scharged as a foam Exanples thereof

i ncl ude SGIBAREE rid HTET S, ¢ W i€ naiier arse ds e €15 51 angd t hepbodingf a soft

container with fingers, punp foaners, which have a punp nechani sm and are

used by pressgliing thwodeeadi eof, tdeet icapy wehf aramgerand rsggeholgpesg, and so

forth. Exanpl es of squeeze foaners includes those described in

JP- Y2- 62- MEXEBEMaIREY2-162 02 786, t e ch 3P YQo S 10U 7@Fs emtbediobatermi | ar

thereto. Exanpl es of punp foaners include those described in JP-A-07-315463

and JP- A-08- 23D96necapdeERdde sianlfdcati@met &heThese containers are often

provided with a nesh bady at the discharge port_to inprove the quality of

foam Anpn@RIRERPL O YHESICHAN i RANSHR T PIMEETH FMATERh BRYY 8- having 100 to
e

300 nesh ferabl.e. [ 0087 Such_hai ti fer abl
used 55 RAG G RERIY. TRl IO o STEA. S CRSP R ke, As 1 he

form thereof, .pu ray,. aerosol spra u o] rosol f gel,

| otion, m%éft ,tﬂger e@éltfnciﬁi%éjnﬁjtrﬁee hfels%"’eeear?et‘%? eé)%l?%b% ’e%ﬁAermal%gn%h%% eg g%%ﬁtf‘rp spray,
punp foam d .08l I Furt hernore, after
applicatiéﬁao E?ﬁ3g§ﬁ§ﬁ¥¥%25¥$%#é£ﬁ§¥€£H%%%%%gﬁﬁ%iéﬁé cont ai ni ng
conponent - - e | X tion onents (A
and (B) i %’t t Og ohlﬁli%rl lé) g%quefa %ergton%or%é;d(%@{%le%f%\tgf%@h%fra@%s%@%c. Heat i ng
can be perfornmed by using a hair iron, a dryer, a heater, a hair singer, or
the like. The tenperature is preferably 60C or higher, nore preferably 70C
or higher. Furthernore, in everyday life, by treating the hair with
the hair cosnetic of the present invention at |east once daily and
continuing the treatnent for preferably 7 days or |longer, nore preferably
14 days or |onger, softness and manageability of the hair and styling
properties, setting performance and set hol di ng performance, can be

i nproved. Exanpl es [0089] Hereafter, the present invention will be



Sanpl e amount: 5 ng/nL, 100 !'IL In ternms of polystyrene [0091J Exanple 1
8.1 g (0.053 nol) of diethyl sulfate and 45.8 g (0.48 nol) of

2- et hyl - 2-oxazol i ne were dissolved in 115 g of dehydrated ethyl acetate,
and the m xture was heated to reflux-fb¥ 8 hours under a nitrogen

at nosphere to synthesize a term nal reactive pol y(Npropionylethyl eneimne).
The nunber-average nol ecul ar wei ght was 1400 by GPO A solution of 100 g of
si de-chai ' y_amn.no = it edapol ydi L] ox _

Cver gt - averag iR P aEh P o R B B o0 ok e YRS P EnEB Y 68) 1 n 306

et hyl acet@&?w@ﬁ @éﬂegm&ﬁahgeginéher,eatsnsﬁo%t gh, taadrbheoixgure was
heated to retl ux ?or 10 hours. The reaction m xture was vacuum concentr at ed
to obtain asrdDaOPEPNYRLBY esasmERedbiebhyl ahhexaferéopo| yore RS ,a |ight
yel |l ow rubber-1ike sem solid (150 g, yield 97% . The content percentage of
an or ganopahgsikbxanétsegifieR{,Ji0 .t heukthakmpreduthewdpods¥Nby mass, and t he

wei ght - average nol ecul ar weight was - 47 - 49,000. Neutralization
titrati on atyhahjdtevalioine) aspgmastigratéehansb Ws whdehveindshdéwed that no
am no groug remai ned. [0092] Exanple 2 By the sane nethod as in
Exanpl e 1, thpel §oNpeopebhyPeeAyRenei m ne) having a nunber - aver age nol ecul ar

wei ght of 1100 was obtained from9.3 g (0.060 nol) of diethyl sulfate, 37.8
g (0. 40 not§987] 2-et hyl - 2- oxazol i ne, and 100 g of dehydrated ethyl acetate.
Further, using 100 g of a side-chain primary am nopropyl-nodified

pol ydi net hyl si | oxame -(wei ght -average ot ecul ar wei ght, 32, 000; am ne

equi val ent 175@)R7an-Npr ﬁyonyleth Lenei m di met hyl si | oxane copol yner
was obtained as:'ajlight yellow rybb -Iike;%ghisolid (141 g, yield 96%.
The cont ent perge&;age $n or ganogol ysi | oxiane segnent in the final
product was 2 at— Biytt-Qv et ul ar (i ght was

47, 000. Neut aIEz tion t tJation mﬁﬂh hydrbchlorl aci d using nethanol as a
d that, no a i RO gro Rénainep.15009 Exanpl e 3 By the
as Ld?Exaane 1, pon(Npropioqu%thyle ei m ne) having a
nunber - avetrage nokecul ar™ Wei ght™ "6f ~ 1400 was I btaingdd from6.5 g (0.042 nol)
of diethyl sulfat¥, 36.4 g (0.39 nol) of 2-¢thyl-2-oxazoline, - 48 - and
91 g of dehydrategethyl acetate. Further, png 100 g of a side-chain

pri mary am nopropyl -nodi fied pol ydi met hyl si I'oxane (wei ght-average nol ecul ar
wei ght, 20, 000; am ne equival ent 2500), an

Npr opi onyl et hyl enei m ne-di net hyl si | oxane copol yner was obtained as a |ight
yeIIOM/rubger-Ijke sem solid (137 g, yield 9699 . The content percentage of
an or ganope?Y%%{ oxane segnent in the final product was 70% by nass, and the

wei ght - aver age l.ecul ar wei ght was_ 29, 000, traljization tjtration with
hydr ochl ori c acﬁ'g t%é'? NET ehrbtrl%eé %%rll%‘?ﬁj(\leg%mjoat g]%—ﬁ)t n aerﬁcf‘}'b group
remai ned. 4 EéﬁgP e e d_as

pol y( Npr op%rg%%éé? y engéi?n%g?sﬁggignénaa?lgﬁeg?ég rggeangflgégﬁgh%ﬁépght of
1300 was_abtah nedy{5oM 6¢5 92(0a2PA2nMRLime! giethy) culfial @, 34.4 g (0. 36
nmol ) of 2-ethyl-2-oxazoline, and 87 g of dehydrated ethyl acetate. Further,
using 100 #£n10f1énsi §eothabbnpaiABhY aNMhBeREFEPYEoRDAKf kefresents a

pol ydi net hyl si | oxane (wei ght-average nol ecul ar wei ght, 40, 000; am ne

equi val entpo2p0f) acybha Ny Dehenyi ré hysegrent nerth meihssintexane copol yner

was obtained as a |ight yellow rubber-Ilike semsolid (138 g, yield 98%.
The cont entepedeentfige pbluneoigandpol ysitodabne, segdent isnat he fi nal

product was 71% by mass, and the weight-average nol ecul ar wei ght was - 49
- 56, 000. MNesilrave zaghb@rtitrati on with hydrochloric acid using nmethanol as
a solvent showed that no am no group renai ned. [0095] Exanple 5 By the

sane net holP®&321 n Exanpl e 1, pol y( Npropi onyl et hyl enei nmi ne) having a
nunber - aver age nol ecul ar wei ght of 900 was obtained from®6.2 g (0.040 nol)

of diethyl sul X% 190:he JEoplan e et nyte PSR i ne, and 57 g of
dehydrated et hyl acetate,, Further si ng, 10 of a side-chain primry
aninopunnﬁuFﬁéﬁ9$% %%I?%?ﬁé¥a§?§ifb&%n%n(ggggﬁégggéWEBElﬁBFgcular wei ght,
35, 000; am ne iyalen 0 an
Npropiony1%ﬁ%@fene¥§%§ké%iﬁggh%?%i?%Qé%% %%%%F?E%?dm% Bg?apﬁgﬁ as a |light
yel | ow vi scous sem solid (123 g, yield 97% . The content percentage of an
or ganopol ysi | oxane segnment in the final product was 79% by mass, and the
wei ght - aver age nol ecul ar wei ght was 51, 000. Neutralization titration with
hydrochl ori ¢ acid using nethanol as a solvent showed that no am no group
remai ned. [0096] Exanple 6 By the sane nethod as in Exanple 1,

pol y( Npr opi onyl et hyl enei m ne) havi ng a nunber-average nol ecul ar wei ght of
1200 was obtained from8.1 g (0.053 nol) of diethyl sulfate, 39.0 g (0.41
nmol ) of 2-ethyl-2-oxazoline, - 50 -



and 100 g of dehydrated ethyl acetate. Further, using 100 g of a side-chain
primary am nopropyl -nodi fi ed pol ydi net hyl si | oxane (wei ght-average nol ecul ar
wei ght, 32, 000; anmi ne equival ent, 2000), an

Npr opi onyl et hyl enei ni ne- di net hyl si | oxdme copol ymer was obtained as a |ight
yel | ow rubber-like semsolid (143 g, yield 97% . The content percentage of
an organopol ysi |l oxane segnent in the final product was 68% by mass, and the
wei ght - ave[@afo 0| 8€ Wl o ¥ehiBbibo YRS H6x D08 . et hal haat heNet bEr ghkon Wi th
hydrochl oric acid using nethanol as a sol vent showed that no am no group
renmai ned. OO T -dxarpliey Teneimily) t begmane. nethwad Bs0% nofxanpl e 1,

pol y( Npr opi onyl et hyl enei m ne) havi ng a nunber-average nol ecul ar wei ght of
1000 was ohim¢ineohdt ggmwaue of (H.10301 iidd ofgahepbyiysslbkane, 47.3 g (0. 18
mol ) of 2-ethyl-2-oxazoline, and 47 g of dehydrated ethyl acetate. Further,
usi ng 100 gFftingi genpdiaid, pis neeylagedoptopybohwdNfi ed

pol ydi net hyl si | oxane (wej ght -average_nol ecul ar wei ght, 65, 000; am ne

equi val entaCRERDYlene Nptep) ontret Wyl ehel ®i peuai nePhihsi FeRahacrdpol ymer
was obtained as a |ljght yell ow vjscous semsolid (118 g, yield 97% . The
content pefcER af égéﬁg r&ﬁﬁ%ﬁLIy%FIBQ%h%Ogéﬁh% t in the final product
was 82% by nass d Ife wei ght - aver age nol ecul ar wei ght was - 51 -

79, 000. h@ﬁ??%ﬁ?@ég?%ﬁl?I??%lion wi th hydrochl oric acid using nethanol as a

sol vent showed fﬂéag(dal%pﬁqga%o ‘%{)J] rm}geq?f [d.g&?(gﬂ%ﬁ%(grrpl e 8 By the

same nethod as in pr opi onyl et I'mne) having a

nunber - avey age, 1) RO fif 1 N€) I REnd SO0, vBs QbL ahped E&Og?ﬂeghed(8f030 ol )
of diethyl sulfate, 28.7 g (0.§% nol) of 2-ethyl-2-oxazoline, and 71 g of

dehydr at ede£1 Ayl a 004 at €om Ftlid b 1etising wOOgEE 0hn@ shde-chain primry

am nopropyl - nodi fi ed pol ydi met hyl si | oxane (wei ght-average nol ecul ar wei ght
37,000, amakeymwsepd yvatoni 3EPhee @b NN optphylley byheberinenendt metrhyl si | oxane
copol ymer was obtained as a light yellow viscous semsolid (129 g, yield
97% . The meteningeaneent@dey ofe hrparganopoh yshionahegsaghentiGPa)t he fi nal
product was 75% by mass, and the wei ght-average nol ecul ar wei ght was

49, 000. Nedgseribedibates ¢ r & ddenite sepdT daeatt iomcitthasingesiet hanol as a
sol vent showed that no am no group remai ned. [0099] Exanple 9 By the
same nmet hAVHLRIR TEERPEERD, "HbY Yt NoF IpFIFYT *ENYY eRePBRARY1RAvi ng a

nber - I ight _of 1400 bt ai f 6.5 0. 042 I
T AT SRR, B L SR e B RS 0 (0,002 )
91 f dehyd t . ' i de-chai
o, 0,01 SSMILALB I SR, S e LR Shotc8 ST

wei ght 70, ] quiwal

Npr opi onyl et %ﬁiﬁ%ﬁ?%ﬁkﬁ%ﬁ%ﬁé%%&%§§§g%%€ﬂ%%%%?y%%?sm%gto %%?ﬁe%ngs a light
yel I ow rubbesst i kegsestmot ish (140-#nityi €dd 8% - adhexconkesh pgregntage of
an organopol ysi | oxane segnent in the final product was 70% by nmass, and the
wei ght - avesagso 00| &€ W aghae) giid West 4001 800 . mdNabtaaki 2akengehi &aation with
hydrochl oric acid using nethanol as a solvent showed that no am no group
remai ned. 4l utasd@nplFarthermore By thild repnerapetticice sa,s dattBxanpl e 1,

pol y( Npr opi onyl et hyl enei m ne) havi ng a nunber-average nol ecul ar wei ght of
1300 was aqirmfernpicomBl SSet (0Ddngupyr dbruiecdy| canl bat Bur8den g (0. 36
mol ) of 2-ethyl-2-oxazoline, and 87 g of dehydrated ethyl acetate. Further,
usi ng 100 Fwfoeed|de-wiaids prierdrdl ansodpe oy | d%ﬁﬁb@é later.
polydinethylsiloxane (wei ght - aver age nol ecul ar wei ght, 32,000; am ne
equivalent,O , an Npropi onyl et hyl enei m ne-di net hyl si | oxane copol yner

)
was obtained as, a light yell rubber-like semsolid (138 g,. yield 98%.
The content pe%@gﬁthﬁ% O&%"a% Fanbps ﬂII:I %%%Etrﬂe i’?ﬁ]f%mfr?gnal
pr oduct 11% by Ss,..an he_ wei ght - aver | equl ar ight was - 53
- 46, 000. LTS ti%ﬁ%%???%.i%ﬁp%éh %ﬁﬂ?%%ﬁ?%gigg%%fdoﬁg?ﬁg met hanol as

a sol vent : . 0 I - amno: groups renmai ned. [0101]
Exanpl e 1f§nﬁ%§ﬂ§§ '%ﬁ§§%§§ﬁ%%ﬁ§%9%§£?6§é@%ﬁ%p%ﬂ%?ﬂ'

pon(NpropvgﬂyMethyleneinine) havi ng a nunber-average nol ecul ar wei ght of
900 was obtained from6.5 g (0.042 nol) of diethyl sulfate, 20.1 g (0.21
nol ) of 2-ethyl-2-oxazoline, and 57 g of dehydrated ethyl acetate. Further,
using 100 g of a side-chain primary am nopropyl -nodified

pol ydi net hyl si | oxane (wei ght-average nol ecul ar wei ght, 36, 000; am ne
equi val ent, 2000), an Npropionyl et hyl enei m ne-di net hyl si | oxane copol yner
was obtained as a |ight yellow viscous semsolid (124 g, yield 98%. The
content percentage of an organopol ysil oxane segnent in the final product
was 79% by mass, and the wei ght-average nol ecul ar wei ght was 46, 000.
Neutralization titration with hydrochloric acid using nethanol as a sol vent



Exanpl e 13 By the sane nethod as in Exanple 1,

pol y( Npr opi onyl et hyl enei m ne) havi ng a nunber-average nol ecul ar wei ght of
900 was obtained from6.5 g (0.042 nol) of diethyl sulfate, 20.1 g (0.21
mol ) of 2-ethyl-2-oxazoline, and 57g &f6 dehydrated ethyl acetate. Further,
using 100 g of a side-chain primary am nopropyl -nodified

pol ydi met hyl si | oxane (wei ght-average nol ecul ar wei ght, 19,000, am ne

equi val ent 2500), a K i1anyl, et hyl enei m ne-di nmet hyl si | oxane copol yner was
obt ai ned dmvaglEghtfgganﬁﬁglééous semsolid (122 g, yield 96% . The
content percentage of 180 er@ahopol ysil bxane segnent in the final product

was 79% by mass, and the wei ght-average nol ecul ar wei ght was - 55 -
25,000. Neutralization titration with hydrochloric acid using nethanol as a
sol vent showed that no ami no group remained. [0104] Exanple 14 By the

same met hoP@32T n Exanpl e 1, pol y(Npropi onyl et hyl enei nmi ne) having a
nunber - aver age nol ecul ar wei ght of 1300 was obtained from®6.5 g (0.042 nol)
of diethyl sul fiAee weight gVarass msiesilar staigh- J4gb! idfe,and 87 g of
dehydrated ethyl acetate. Further, using 100, g of a side-chain primary

ami nopr opy?% RS-B6 boPIRFet ¢St okane Taetghte Vet 8geOnbPRcEPar wei ght

19, 000; am i val ept, 2500

Npropionyﬁgﬂﬁﬁﬁgﬁef%ﬁ §ﬂ$?£¥h%?s??%x%ﬂesgb%%?yn@?rﬁagrgg?ﬁ?ﬂég as a |ight
yel | ow vi 1 SO/l i ield 9 T; o] n ge of an
organopol;gfﬁ%%gﬁgg§g%h€%§1§%'€%%¥ﬁ?%é?gg;%E%%ﬁfﬁgsgégWéﬁgféggg%gand t he
vel ght - av erage: 1101 Sotd At MRDG N, B &fs 00 rDedl T BT 28b4 08 thigabLon wi th
hydr ochl ori ¢ acid using nethanol as a solvent showed that no am no group
remai ned. éﬂﬂdﬁﬂni?@ﬁ&&fbﬂéht membYahdes S8Ry FR! heda asuiph&xanpl e 1,

pol y( Npr opi onyl et hyl enei m ne) havi ng a nunber - average nol ecul ar wei ght of
1300 was oddaunteri ¥ oih GoSlgr (€ Ddentt®| gueh & evdyérsahfiatesinds4 g (0. 36
nol) of 2-ethyl-2-oxazoline, - 56 - and 87 g dehydrated ethyl acetate.
Further, us rfprddiC gpifen &iskss baion pr iTharhavaar an gkramt ormuonbrinad

pol ydi net hyl si | oxane (wei ght-average nol ecul ar wei ght, 80, 000; am ne

equi val entto 2860) ,ofarh Npedbf ey | @rdarerrel vis heoxinet hyhei sbxahéngopol ymer
was obtained as a_light yell ow rubber-like semsolid (135 g, yield 96%.
The cont erfloMRYEEht bflamRganopet ysinexamet BeyierehF naYaEagenal

roduct was 71% by nmss,. and_t he wei ght - ayerage nol ecul ar wei ght. was
15000, | RS TSRS (9 6 5 TR Hod CLOBrPeL ke LO6eRRG HBFhanol as

a solvent showed that no_amn roup _remai ned. [-01086] . arative Exanple 1
By the sarrsﬁa:ar#v,s‘\g3 AEN 'angflh% f,vréﬁ:glg&‘/e( I{?r?(reloepcl olr?yﬁ e‘{%ly%qjégr?ecft?ri ne) having a
nunber - av | qggiﬂé i 0 S } ned 8a7 (0.056 nol)
of diethyﬁ&g%ljgg%, : o%?%%%%ﬁé%ﬁﬂ%% gﬁm%-%t%%?%ggoiéégg?ngg gﬁd.136 g of
dehydr at ed.jgt @Alﬁﬁ}@é&-éﬂimew%@gﬂ@ﬂa&ﬂg@ fbfgsghain primary

ani nopropyl - nodi i ed pol ydi net hyl si | oxane (wei ght=-average nol ecul ar wei ght,
90, 000; andigyqU Bdd BB71EHc @der the following conditions.

Npr opi onyl et hyl enei m ne-di nmet hyl si | oxane copol yner was obtained as a |ight
yel | ow rublper33ji ke solid (159 g, yield 97% . The content percentage of an
or ganopol ysi | oxane segnent in the final product was 61% by mass, and the
wei ght - aver age Cadlugcul &upsei @Endo0ds + SUper HERD)WOD(TddmIt ral i zati on
titration with hydrochloric acid using nethanol as a solvent showed that no
am no gr ouTEnREteal) [ 0107] Conparative Exanple 2 By the sane net hod
as in Exanple 1, pol y(Npropionylethyl eneimne) having a nunber-average

nol ecul ar wei gﬁ*ﬂU@Ptxséow<£§rd@tt§|Y&@a‘lﬂec/£P@ 1 g (0.053 nol) of diethyl

sul fate, 50.6 %# 0.54 nol) of 2-ethyl-2-oxazoline, and 125 g of dehydrated

ethyl acetate. "EQM F&EE udi-fg 0™ f a si de-chain prinary

am nopropyl - nodi fi ed pol ydi net hyl si |l gxane (wei ght-average nol ecul ar wei ght,
32, 000; am ne &EQdTR Eﬁf‘?ﬁl’@fg%o‘)t),é=aﬁogc

Npr opi onyl et hy I pe- diret hyl si | oxane copol ymer was obtained as a |ight
yel | ow rubber - %Egcggﬁfd (154 g, yield 97% . The content percentage of an
organopolysilo§g 1%39%%”h13” the final product was 63% by nmass, and the
wei ght - aver age notecul ar wei ght was 51, 000. Neutralization titration with
hydr ochl oric acid usi ng nethanol as a solvent showed that no am no group
remai ned. [0108] Conparative Exanple 3 By the sane nethod as in
Exanpl e 1, pol y(Npropionyl et hyl enei m ne) having a nunber-average nol ecul ar
wei ght of 1300 was obtained from6.5 g (0.042 nol) of diethyl sulfate, 34.4
g (0.36 nol) of 2-ethyl-2-oxazoline, - 58 - and 87 g of dehydrated ethyl
acetate. Further, using 100 g of a side-chain primary am nopropyl -nodified
pol ydi net hyl si | oxane (wei ght-average nol ecul ar wei ght, 8000; am ne
equi val ent, 2500), an Npropionyl et hyl enei m ne-di net hyl si | oxane copol yner

o — e~ A



- 59 - organopol ysil oxane was 155,000. Neutralization titration with
hydrochl oric acid usi ng nethanol as a solvent showed that no am no group
remai ned. [0110] Conparative Exanple 5 By the sane nethod as in
Exanpl e 1, pol y(Npropionyl et hyl enei m &) “havi ng a nunber-average nol ecul ar
wei ght of 500 was obtained from8.1 g (0.053 nol) of diethyl sulfate, 12.4
g (0.13 nol) of 2-ethyl-2-oxazoline, and 44 g of dehydrated ethyl acetate.
Further, usjouxjl00 g of a side-chain primary am nopropyl-nodified

pol ydi net hyl si | oxane (wei ght-average nol ecul ar wei ght, 40, 000; am ne

equi val ent, 2060), wanghpr-epiceayleeillcendiar ne-idintet (mitSi |akxae: copol yner
was obtained as a |ight yellow rubber-like solid (116 g, yield 9696). This
product wasrgmrsgdadld/dinsatansd eofi tharprsesbl erdst 1 ¢ 114 | pCobfpralatyve
Exanpl e 6 By the sane nethod as in Exanple 1, :

pol y( Npr opiZorfyd Gettey | J&fei 0 e mdvgy i pRe e ralvdie r2 aved dgeo nb2 @cP@r wei ght  of
5800 was obtained from1l.5 (0.010 nol) of diethyl sulfate, 39.4 g (0.42
nol ) of 2-S3tEy N REafistrOlvamy F0¢ & el at &Pnaaanerdclét-attdi® Furt her,

usi ng 100 of a side-chain primary ani nopro -nopdi f | ed ,
pol ydi net rﬂ%gﬁq%@rye“(]ﬁéiag‘iﬁ ARRF a%?et M%ﬁﬁl%év%}%?%cﬁ?%@ma‘%?%e
equi valent, .11,.000), an N-_ - 60 -, propionyle nei mne-di met hyl si | oxane
copol yner e\’ﬁjsljﬁ&g:tea# T ef}ftgﬁﬂsvg"fl i b%}erp‘%(??eogoﬁur%h?EBS g, vield
96% . The qggg t r t.age o anap sl S nt_in the final
product was ﬁ%}beyr&erm“geg@lg%c? t%telagah\%lgge rrgx%é/ecéﬁ %r@%\%i ght (Naisn37, 000.
Neutral i zafdan std F &bl Qn i ih QB‘HIB?LCH%F | Gy g6l 0 Hisd 0 Ot hagoly agg a sol vent
showed that no amno group renmai ned. [0112] "Conparative Exanple 7 By
the same RRithad @5 ddhiXaW] e rFhrthehnoer, opi-gnyet diidde) having a
nunber - aver age nol ecul ar wei ght of 1900 was obtainéd from4.5 g (0.029 nol)
of di et hylsesitlifrti @erForhahdd a3 MY Wil dhed Y rZotxaiod | nean anel 87 g of
dehydrated ethyl acetate. Further, using 100 g of a side-chain primary
am nopr opyiumddi A ilegyotediinetdsd sd dtenérdnei giemavier adesomlleed| ar wei ght
35, 000; am ne equival ent, 3600), an
Npr opi onyll&ttisy .enéinni-he- diresehyl spegidicasdpnl.y Mt was dist sbtedes a | i ght
yel |l ow rubber-1like solid (135 g, yield 96% . The content percentage of an
or ganopol y&dmtdife Wwegdmaviaradfe MR o iRt IRa T 136 B Hes’d and t he

e

wei ght - aver a nmol_ecul_.ar wei ght was 49,000. Neutralization titration with
hydr ochl o RRP 1 e thandlS diaF SolY SATRHRGY THat Lo F¥S  gr oup

remai ned. [ 0113 arative EX le 8 - 61 - By the sane nethod as
in Exanpl glef%lé&e%ﬁgarsospiroaﬁyﬁoet ﬁ’l%e?n'ei nine) having a nunber-aver age

nmol ecul ar [\éw ght of 700 was obtained from8.1 g (0.053 nol) of diethyl
sulfate, 1 g g (0.20 nol) of 2-ethyl-2-oxazoline, and 57 g of dehydrated
ethyl acetate. yEUHLREr £o¥SHREERANG ehed SroplA AR of the _

am nopropyl - nodi fi ed pol ydi net hyl si'l oxane (wei ght-average nol ecul ar wei ght,
80, 000; amreerUiviteeitior?@B0)l, ¥ explained below.

Npr opi onyl et hyl enei m ne-di net hyl si | oxane copol yner was obtained as a |ight
yel | ow rubber - Fokeegampde( 128eg prghabgody2d )l oxEmies ofr athec torwasra sol i d

i nsoluble in various solvents. [0114] Conparative Exanple 9 By the
sane net hddvas tiiprExsnpliredicesoloy Nweapiiory |etindighieidni ne) having a
nunber - aver age nol ecul ar wei ght of 5200 was obtained from3.2 g (0.021 nol)
of di et hylorggmiomad,ysdd crage e afsintast v dilgy | Lol lnwizyg igrRneEmE 205 g of
dehydrated ethyl acetate. Further, using 100 g of a side-chain primary

ami nopr opyPIASEiEF i ©d ‘pol ydi net hyl si | oxane (wei ght-average mol ecul ar wei ght,
501000; ami ne equival ent, 3800), Npropionylethyl enei m ne-di net hylsil oxane
copol yrer \R/Qéeﬁbt ained as a light yellow rubber-like solid (188 g, yield

9694. The content percentage of an organopol ysil oxane segnment in the final
product was 51%mMRY na§§, a2p|qﬁe i ght R4erage nol ecul ar wei ght was - 62
- 98,000. Neutfralizatiqn tiftrption With Pydrochloric aci d usi ng nethanol as
a sol vent 4o thagb ppr ox.~24% molce of,@m no gr s remai ned. [0115]
Conpar at i aﬁ?le é?'th ame id as in nmpl e 1,

pol y(Npropi ony\ et hyl eng¢i mi ne) n?vin a Aqnber-average nol ecul ar wei ght 2700
was obtai ned f 0.8 /d (0. QR nol Y eof ®Rethyl sulfate, 12.8 g (0.14 nol)
of 2-ethyl-2-oxazoline, and 29 g of dehydrated ethyl acetate. Further,
using 100 g of a side-chain primary am nopropyl -nodified

pol ydi net hyl si | oxane (wei ght-average nol ecul ar wei ght 100, 000, am ne

equi val ent 20, 000), an Npropi onyl et hyl enei m ne-di net hyl si | oxane copol yner
was obtained as a light yellow rubber-like solid (111 g, yield 98%. The
content percentage of an organopol ysil oxane segnent in the final product
was 88% by mass, and the wei ght-average nol ecul ar wei ght was 114, 000.



By the sane nethod as in Exanple 1, poly(Npropionylethyleneimne) having a
nunber - aver age nol ecul ar wei ght of 1200 was obtained fromO0.6 g (0.004 nol)
of diethyl sulfate, 3.6 g (0.04 nol) of 2-ethyl-2-oxazoline, - 63 - and 9
g of dehydrated ethyl acetate. Furthed8 using 100 g of a side-chain primary
am nopropyl - nodi fi ed pol ydi net hyl si | oxane (wei ght-average nol ecul ar wei ght
100, 000, am ne equi val ent 20, 000), an

Npr opi onyl et hyl enei m ne- di net hyl si | oxane copol ynmer was obtained as a |ight
yel Il ow rubber-like solid (95 g, yield 95% . The content percentage of an

or ganopol yegadoxlane segnent in the final product was 96% by mass, and the
wei ght - aver age nol ecul ar wei ght was 104, 000. Neutralization titration with
hydr ochl orviteind Risieg réteharnle asamisel \sentdeshioeet dbwmte apmdxR® 30% by
nol e of am no qr oups remai ned. [0117] Physi cal pr operties of the

or ganopol yaid dXaseshoeginesdntn spanmiresidento cesl dre Rhewnai n Tabl e 1.

Physi cal properties of the organopol ysil oxanes obtained in Conparative
Exanpl es MAnPVereite $roMm TePTagfeted byamy 4P| Be Siot 62¥FRI 00ET 00SZ

113000 ti_62/TL 00061 DUET 00SZ 27000 ET LI Z/6L 19000 006 0 0 LI) NO 0 O
LI) N ZT Eeslado ‘O“ddTﬁ%g’i”eb)OBt

[0038]

—fCH s NH,  (vil) —{ CHyz NH—{ CH}5 NH, (ix)
—fcHNCH (0 ——QCHZ%II\I—(CHZ% N(CHa), (i)
CH

3
—GCHzégo—CHch;HCHZ—N(CHg,)z (xii) —(CHZ% SH (xiii)
OH

[0039]

wherein R'® represents a monovalent group represented by
any of the above-mentioned formulas (viii) to (xiii), d
is an integer of 135 to 1350, and e 1s an integer of 3 to
57) and a terminal reactive poly(N-acylalkyleneimine)
obtained by ring-opening polymerization of a cyclic imino
ether represented by the following general formula (8):

[0040]
(CHZ)n

(8)
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[0041]
wherein R* and n have the same meaning as defined above.
[0042]

It is desirable to use a modified organopolysiloxane
whose functional group equivalent is preferably 1700 to
3500, more preferably 1800 to 3200, even more preferably
2000 to 3000, and whose weight-average molecular weight
is preferably 10,000 to 100,000, more preferably 20,000
to 80,000, even more preferably 30,000 to 60,000.

Furthermore, it is desirable to adjust the molecular
weight of the terminal reactive poly(N-acylalkyleneimine)
to preferably 800 to 1600, more preferably 850 to 1500,
even more preferably 900 to 1400.

[0043]

The ring-opening polymerization of a cyclic imino
ether (8) can be performed using a polymerization
initiator. Examples of the polymerization initiator
include compounds having strong electrophilic reactivity,
for example, alkyl esters of strong acids such as alkyl
benzenesulfonates, alkyl p-toluenesulfonates, alkyl
trifluoromethanesulfonates, alkyl trifluoroacetates,
dialkyl sulfates, and the like. Among these, dialkyl
sulfates are preferably used. The amount of the
polymerization initiator used is usually 1 mol based on 2
to 100 mol of a cyclic imino ether (8).

Examples of the polymerization solvent include

acetic acid esters such as ethyl acetate and propyl
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acetate, ethers such as diethyl ether, diisopropyl ether,
dioxane, and tetrahydrofuran, ketones such as acetone and
methyl ethyl ketone, halogen solvents such as chloroform
and methylene chloride, nit?ile solvents such as
acetonitrile and benzonitrile, and aprotonic polar
solvents such as N,N-dimethylformamide, N,N-
dimethylacetamide, and dimethyl sulfoxide. Among these,
acetic acid esters are preferably used. The amount of a
solvent used is usually 20 to 2000 parts by mass based on
100 parts by mass of a cyclic imino ether (8).

The polymerization temperature is usually 30 to
170°C, preferably 40 to 150°C. The polymerization time is
not uniform depending on the polymerization temperature
and the like, but is usually 1 to 60 h.

When a 2-substituted-2-oxazoline is used as a cyclic
imino ether (8), for example, poly(N-acylethyleneimine)
with n = 2 in the above-mentioned general formula (1) is
obtained. When a 2-substituted-dihydro-2-oxazine is used,
poly (N-acylpropyleneimine) with n = 3 in the above-
mentioned general formula (1) is obtained.

[0044]

Examples of the method for linking poly (N-
acylalkyleneimine) and an organopolysiloxane segment
include the following methods.

1) A method of reacting a modified organopolysiloxane

represented by the above-mentioned general formula (7)
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with a terminal reactive poly(N-acylalkyleneimine)
obtained by living polymerization of a cyclic imino ether
2) Formation reaction of an ester by condensation of a
carboxyl group and a hydroxy group
3) Formation reaction of an amide by condensation of a
carboxyl group and an amino group
4) Formation reaction of a secondary, tertiary, or
quaternary ammonium from a halogenated alkyl group and a
primary, secondary, or tertiary amino group
5) Addition reaction of a vinyl group to an Si-H group
of an organopolysiloxane
6) Formation reaction of a P-hydroxy amine from an
epoxy group and an amino group

Among these, the method of the above-mentioned 1) is
most effective in that the degree of polymerization can
be easily regulated by the amounts of a cyclic imino
ether (8) and a polymerization initiator used as shown in
the following theoretical formula (II) [MWi, molecular
weight of poly(N-acylpropyleneimine)], and that nearly-
monodispersed poly(N-acylalkyleneimine) with a narrower
molecular weight distribution than in usual radical

polymerization can be obtained.

[0045]

Number of moles of

cyclicimino ether Molecular weight of ~ Molecular weight of

Mwi = (I1)

x .
Number of moles of cycliciminoether  polymerization initiator

polymerization initiator
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[0046]

The organopolysiloxane of the present invention has
a unigue structure in which a poly(N-acylalkyleneimine)
segment binds to at least two silicon atoms of an
organopolysiloxane segment having a predetermined
molecular weight via an alkylene group containing a
hetero atom at a predetermined interval and a
predetermined ratio. Conseguently, the
organopolysiloxane of the present invention is suitably
added to a halr cosmetic since plastic deformation is
exhibited, both high extensibility and high membrane
strength are achieved, and it can be dissolved in polar
solvents such as water and lower alcohols.
[0047]

Examples of the organopolysiloxane of the present
invention include poly (N-
formylethyleneimine) organosiloxane, poly (N-
acetylethyleneimine)organosiloxane, poly (N-
propionylethyleneimine)organosiloxane, and so forth.
[0048]
Hair cosmetic

The hair cosmetic of the present invention is
characterized in that the organopolysiloxane of the
present invention described above is contained.
Consequently, a flexible feel, setting performance that
the hair style is not disintegrated after passing fingers

through hair, and a more natural finish can be obtained.
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The organopolysiloxane of the present invention can
be used solely or two or more thereof can be used in
combination. The content thereof is preferably 0.05 to
20% by mass, more preferably 0.1 to 15% by mass, even
more preferably 0.1 to 10% by mass, even more preferably
0.5 to 5% by mass based on the total mass of the hair
cosmetic in view of hair setting performance, set holding
performance, and wash property by shampooing.
Furthermore, with such contents, when organic solvents
and organic acids or salts thereof described later are
used in combination, styling properties, setting
performance and set holding performance, can be further
improved without impairing hair reforming effects
(improvement of manageability, etc.) of the organic acids
and the organic solvents.

[0049]

Furthermore, the hair cosmetic of the present
invention can further contain an organic solvent selected
from the following (bl) to (b5) (hereinafter, referred to
as "component (B)") as a preferred component.

(bl) Compound represented by general formula (2)
Rz—(OCHZCHZ)p——(OCHZ(I:H);,—z
AY

wherein R?® represents a hydrogen atom, an alkyl group

(2)

having 1 to 6 carbon atoms or a group R*-Ph-R*- (wherein
R® represents a hydrogen atom, a methyl group, or a

methoxy group; R? represents a bond or a saturated or



gtal - 66 - [0120] a/b: Mass ratio of an organopol ysil oxane segnment (a)
and a pol y(N-acyl al kyl enei m ne) segnent (b) MAi: Weight-average nol ecul ar
wei ght of an organopol ysi | oxane segnent as a mai n chain MAX:

Nunber - aver age nol ecul ar wei ght of a pél y(Nacyl al kyl enei mi ne) segnment MAg:
Wi ght - aver age nol ecul ar wei ght of an organopol ysi | oxane segnment between
adj acent pol y(Nacyl al kyl enei m ne) segnents MA: Wi ght -average nol ecul ar
wei ght of @{bﬁ%\%'dﬂé%%&@ﬂ%&r@ﬁ'#@éﬁ%%&@ﬁﬁg 1 toThe

or ganopol ysi | oxanes obtained in Exanples 1 to 15 and Conparative Exanples 1
to 11 wer eaxadrualeshd oradderi otdowe Sghips apepd r&sherdPeenesyrdsppf Exanpl es
1 to 15 are shown in Table 4. The results of Conparative Exanples 1 to 11
are shown raprksdsre $.a [0IRX2]oxf 13 ditwresidn | diyalent Wydonbadirloonof 10% by
mass or ganopol ysi |l oxane in ethanol was prepared, and ethanol was

spont aneousigue IO et 1@ drepven apoiyne¥ ardbZagechaving a | ength of
20 mm a width of 5 nm and a thickness of 1.0 nm Thi s menbrane was
ext ended JOVRAGNIGTE IHFRIRFIRT i TP ALAR @Kt 2nBYSRC%Yeed of 50
mimn at a - 67 - tenperature of 20C and a relatjve hum dity of _65% using
a tensil e $E8tRer a(rﬂ%r%i%‘ﬁ FetsT I?‘%?es“tré‘?‘?PWtﬁfc@IiZi’éfA‘?g i 8ht 8ch Co.,

Ltd.). I\/brg)r es tqfatd%dcnot reak after being left a gn extension rate
of 300% f of° @ ML TRre’F at B B, And thole" That broke were rated as

D. [0123 I i.nt aj ni il - trai ght
Japgnese] #ﬁr%i%%%a&’l Zén%% hrwzggcﬁo%{ lt&ﬁffb#gﬁsasr%oégﬁ%%?%ﬁegaﬁth

a nodel s graviyng the conposition shown in Table 3 (the nodel shanpoo
nment i oned bel 0w had the sane conposition) and dried with a towel.
Subsequent{pz) §-41&valbyarealiddnen o NEIKReRAINS HEXahd Nirethanal having a
concentration of 5% by nass was nade into a mst and applied uniformy to
t he above-arerilkorledytaipy duinghh eglledrty 1 herdupdhevivag wousadi®ncaripbass
cylinder having a dianeter of 2 cm The bundle was air-dried over 8 hours
at a tenpertaimg &igfld20® andhid redeat iatwothunm dity of 60% renoved fromthe
cylinder, and hung with one end thereof fixed, and the Iength (L1) was
measur ed. (enAliviiene seyhiongteomaviNew2Dda i4n RPN Bt Cel |) was
carefully passed_through the hair bundle 10 tinmes, and hung with one end

t her eof fi&?@d, PRRAYPEREVIERG W1VCD! WaY Mshsureiber-averigeur| nai nt ai ni ng

te (9 btained by the f ing formila (1V) fromth d
val ues. | s SR Rimathn She Wacke oy dSH (M 8056 or i gher as A | ower
than 82% and ,77%.0r hi gh B, than 779 75%.0r hi gh C, and
| ower € han oA LY Ot £ o “C e LF S 00 () 0125 [ Table 3]

Conposi ti 1f‘@§l %@%of I s{'@?rrpo4 Mt uf€y amount (% by mass) 25%
agueous so u'(ta‘loon gbo yoxyet hy enae .5 E.)O') sodi Ln% | auryl ether sulfate

62. 00 5 O
R X O X
( )b (R )b (Rs)b/
(3) (4) (5)

wherein X represents a methylene gfoup or an oxygen atom,
R® and R® represent different substituents, and a and b
are each independently 0 or 1.

[0050]



Lauric diethanolam de 2.28 D sodiumedetate 0.10 Sodi um benzoate 0.50
Oxybenzone 0.03 Phosphoric acid (75% aqueous solution) 0.10 D butyl at ed
hydr oxyt ol uene 0.01 Sodiumchloride 0.80 Red No. 106 0.00012 Perfune

0.26 Purified water Balance [0126]- @3) -Softness of hair A bundl e of
permed Japanese hair having a length of 20 cm and a weight of 4 g was
washed with the nodel shanpoo and dried with a towel. Subsequent | vy,
0.4 g of a sol uhiHy AheD'EH}REAR WA 1RANE, Idbudidiaitls hey) NGsdaweneent rati on
of 5% by mass was nmade into a mst, applied uniformy to the - 69 -

of (bl) include straight or branched Cl to Cé6 lower
alcohols such as ethanol, isopropanol, butanol, and
isobutanol, ethylene glycol, propylene glycol,
dipropylene glycol, 1,3-butane diol, benzyl alcohol,
cinnamyl alcohol, phenethyl alcohol, p-anisyl alcohol, p-
methylbenzyl alcohol, phenoxyethanol, 2-benzyloxyethanol,
methylcarbitol, ethylcarbitol, propylcarbitol,
butylcarbitol, triethylene glycol monoethyl ether,
triethylene glycol monobutyl ether, and so forth.

[0051]

Examples of (b2) include N-methylpyrrolidone, N-
octylpyrrolidone, N-laurylpyrrolidone, and so forth.
[0052]

Examples of (b3) include ethylene carbonate,
propylene carbonate, and so forth.

[0053]

As the polypropylene glycol having a number-average
molecular weight of 100 to 1000, (b4), those having a
number-average molecular weight of 300 to 500 are
preferable. Here, the number-average molecular weight
means a number-average molecular weight in terms of
polystyrene measured by GPC.

[0054]

In (b5), preferable examples of R’ and R° in the

general formulas (3) to (5) include straight, branched,

or cyclic alkyl groups, a hydroxy group, a sulfonate



above-nentioned hair bundle, and air-dried over 4 hours, and sensory

eval uation was nmade by a panel of five experts. Evaluation was nmade by
rating "Feels soft” as 5 points, "Feels slightly soft" as 4 points,

"Undeci ded" as 3 points, "Feels not vey soft" as 2 points, and "Does not
feel soft”" as 1 point. A was given with the total score of the five experts
being 22 points or higher, B with |ower than 22 points and 17 points or

hi gher, C qddilp) ayveshddsRaild §ebiitbs andaiBoRrgi gteup!, hi ghehyiageolpwi th

| ower thaﬁﬁﬁfh%éints. ?%127] ?4) %ﬁsh proper?yg ? A bgndlg o?ﬁdg?ed

per med Japaneskefdwlkyhayirogpa denglkydf pROsphagedgaoupi ght of 4 g was
prepared, and 0.4 g of a solution of organopol ysil oxane in ethanol having a
concent r at¢arbafydlsby gmsspwasndrde fotrtha mmsing apptsed stidbginty to the
above-nentioned hair bundle, and dried with a dryer. Then, 1 g of the nodel
shanpoo we®r dpneed rakised Srenrs apaviener 1 ato46Ccaghandpiensw £RTa dryer
This procedure was repeated 14 tinmes, and the feel to the touch was
conpar ed V#¥AHRIRt DIMRACEYEE r IHOVEI e2Une FR%E edTRPh 8 BEPYHEr 9ASYR/ cont r ol

hair bundle to evaluate the degree of residual organopolysi|oxanes. Sensory
il uat | orf e TR Dy S SRl 261 7| PBLER perour £08 HasFEReRaE made by

rating " difference" as 5 poiLnts,_ "Not nuch differepnce" as 4, ppints,

" Undeci deqhSR® FHinE shte PPOFETaPHY oF BRGELCUESS Bbi HES, YARRTIETeht ~ as 1
- 70 - point,, _ onpar.ed; w t he, cont.rql hair sbuyndle. A was given with

t he total lslﬁ:cyr gL%c?f O?%e aferf(%/eaée%pheer t%s oé*”.lr‘?é lﬁloisn;is?%gro fi gher, E with | ower

than 22 meﬁﬁé%fﬁﬁhéﬂigfiﬁé@h?leﬁégggﬁacéhﬁﬁEB EoﬂéEekeé&y%an9E6h§.and 11
poi nts or higher, and with Tower than 11 points. [0128] " (5) Ethanol

sol ubi | i t yrurtherdeyod Uavhen waseFREe1 i1 at{ NGf aBompeanapol(ysi kexane that
coul d be dissolved in ethanol at 40% by mass or nore or uniformy dispersed

as E and ofderseads Do [042Dhct 628t ethdsspeospbuhdsypreferabigl uati on was
made by rating an organopol ysil oxane that could be dissolved in purified
wat er at 306 ameEssidic ngreupr suohfas nd ysdl Epeasedgasuf, and ot hers were
rated as D. [0130] [Table 4] Exanples 1 2 3 45 6 78 9 10 11 12 13 1415
ExtensiMIHhQﬁphate group, and a carboxy group or an alkyl group

substituted by these groups as R® or R°. Among (bS5),

examples of lactones include y-butyrolactone, y-

caprclactone, y-valerolactone, 6-valerolactone, 9&-

caprolactone, o-heptanolactone, and so forth. In view of

stability of lactone, y-lactone, in particular, y-

butyrolactone and y-caprolactone are preferable. Among

(b5), examples of cyclic ketones include cyclopentanone,

cyclohexanone, cycloheptanone, 4-methylcycloheptanone,

and so forth.

[0055]

Furthermore, the component (B) used in the present
invention is preferably liquid at 25°C, and ClogP is

preferably -2 to 3, more preferably -1 to 2 in view of

penetration enhancement. Here, ClogP is an octanol-
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water-distribution coefficient (logP) defined by the
following formula (III), a measure of distribution of a
substance between the octanol phase and the aqueous phase,
and an example thereof is described in Chemiéal Reviews,
Vol. 71, No. 6 (1971).

[0056]

logP = log([substance]octanol/ [sUbstancel yater) (III)
[0057]
wherein [substance]octanol represents a molar concentration
of a substance in the 1l-octanol phase, and
[substance] yarer represents a molar concentration of the
substance in the agqueous phase.

[0058]

Specific ClogP of the representative components (B)
are dipropylene glycol (-0.67), 1,3-butanediol (-0.29),
benzyl alcohol (1.1), 2-benzyloxyethanol (1.2), 2-
phenylethanol (1.2), l-phenoxy-2-propancl (1.1),
polypropylene glycol 400 (0.9), propylene carbonate (-
0.41), and y-butyrolactone (-0.64).

[0059]

Two or more of components (B) may be used in
combination, and the total content thereof is preferably
0.1 to 40% by mass of the hair cosmetic of the present
invention, more preferably 0.5 to 10% by mass, even more
preferably 1 to 5% by mass in view of effects of
improving firmness and body after shampooing, effects of

improving softness and manageability of the hair, and
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promotion of reforming effects (improvement of elasticity
and moisture resistance, etc.).
[0060]

Furthermore, the hair cosmetic of the present
invention can contain water or a straight or branched
saturated or unsaturated Cl to C6 alcohol as a solvent in
view of hair setting performance, favorable usability,
and promotion of solubility during the preparation of a
hair cosmetic. The solvent can be used solely, or two or
more thereof can be used in combination. Among these,
water and Cl to Cé lower alcohols such as ethanol and
isopropanol are preferable, and water and ethanol are
more preferable. The total content of water and alcohols
is preferably 0.1 to 98% by mass of the total mass of a
hair cosmetic, more preferably 1 to 90% by mass, even
more preferably 5 to 60% by mass.

[0061]

Furthermore, the hair cosmetic of the present
invention can contain an organic carboxylic acid or a
salt thereof (hereinafter, referred to as "component
(A)") that may have a hydroxy group, together with a
component (B). In this case, particularly preferable
examples of the component (B) include dipropylene glycol,
1,3-butane diol, benzyl alcohol, phenoxyethanol, 2-
benzyloxyethanol, propylene carbonate, and polypropylene
glycol (a number-average molecular weight of 300 to 500,

more preferably 400).
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[0062]

Organic carboxylic acids having 2 to 8 carbon atoms
are preferable as components (A), and specific examples
thereof include monocarboxylic acids such as acetic acid
and propionic acid, dicarboxylic acids such as malonic
acid, succinic acid, glutaric acid, adipic acid, maleic
acid, fumaric acid, and phthalic acid, polycarboxylic
acids such as polyglutamic acid, hydroxycarboxylic acids
such as glycolic acid, lactic acid, hydroxyacrylic acid,
glyceric acid, malic acid, tartaric acid, and citric acid,
acidic amino acids such as glutamic acid and aspartic
acid, and so forth. Among these, hydroxycarboxylic acids
having 2 to 6 carbon atoms are preferable, and lactic
acid and malic acid are more preferable. Examples salts
of these organic carboxylic acids include salts with
alkali metals, alkaline earth metals, ammonia, and
organic amine compounds.

[0063]

Two or more of these components (A) may be used in
combination, and the total content thereof is preferably
0.1 to 30% by mass of the hair cosmetic of the present
invention, more preferably 0.5 to 20% by mass, even more
preferably 0.5 to 10% by mass in view of effects of
reforming the inside of the hair (repairing hollows,
etc.), effects of improving firmness and body after
shampooing, and effects of improving softness and

manageability of the hair.
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[0064]

The mass ratio of an organic carboxylic acid or a
salt thereof as component (A) and an organic solvent as
component (B) is preferably in the range of (A):(B) =
10:1 to 1:7, more preferably 4:1 to 1:3 to effectively
exhibit effects of reforming the inside of the hair
(repairing hollows, etc.), effects of improving firmness
and body after shampooing, and effects of improving
softness and manageability of the hair.

[0065]

Furthermore, when a set polymer is added to the hair
cosmetic of the present invention, the set holding
performance is further improved, and the smooth feel of
the hair becomes favorable.

Examples of the set polymer include those shown in
the following 1) to 8). These polymers can be used
golely, or two or more thereof can be used in combination.
1) Vinylpyrrolidone polymers
Polyvinylpyrrolidones

Examples thereof include marketed products such as
Iuviskol K12 and K30 (BASF) and PVP K15 and K30 (GAF
Corporation) .

Vinylpyrrolidone/vinyl acetate copolymers

Examples thereof include marketed products such as

Luviskol VA28 and VA73 (BASF) and PVP/VA E-735 and S-630

(GAF Corporation) .
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Vinylpyrrolidone/vinyl acetate/vinyl propionate ternary
copolymerxr
Examples thereof include marketed products such as
Luviskol VAP343 (BASF).
Vinylpyrrolidone/alkyl aminocacrylate copolymer
Examples thereof include marketed products such as
Luviflex (BASF) and copolymers 845, 937, and 958 (GAF
Corporation) .
Vinylpyrrolidone/acrylate/ (meth)acrylic acid copolymer
Examples thereof include marketed products such as
Luviflex VBM35 (BASF).
Vinylpyrrolidone/alkyl aminoacrylate/vinyl caprolactam
copolymer
Examples thereof include marketed products such as
copolymer VC-713 (GAF Corporation).
2) Acidic vinyl ether polymers
Methyl vinyl ether/maleic anhydride alkyl half-ester
copolymers
Examples thereof include marketed products such as
Gantrez ES-225, ES-425, and SP-215 (GAF Corporation).
3) Acidic polyvinyl acetate polymers
Vinyl acetate/crotonic acid copolymers
Examples thereof include marketed products such as
resin 28-1310 (National Starch and Chemical Company) and
ILuviset CA66 (BASF).

Vinyl acetate/crotonic acid/vinyl neodecanoate copolymer



Hair cosnetics having conpositions shown in Table 6 were prepared and
evaluated for "setting performance,” "set hol ding performance," and
"softness of hair after setting” according to the foll ow ng nethods and
criteria. The evaluation results are alsc shown in Table 6. In the table,
the m xture anmount of each conponent is expressed with -1; by mass. [0133]
Eval uation nethods 1) Eval uation of "setting performance" The head
hair of five expemiedf thataral MwdidenmBkdald Pfodudisi spah ength (1 ength
of hair reaching the shoulder or so) was washed with the nodel shanpoo and
dried wtheasii yes-2930 avdial o104 BsSesr @pphn@doBesi ¥hil ngompxnas . r equi red and
set the hair. - 72 - Then, sensory evaluation of the setting

per f or manceingals amsie thy/ eactorkpentid Brahyhat poop asatedeopylymeirag " Feel
good setting performance” as 5 points, "Feel slightly good setting

perf or mance" a&xampdiast $hengafecirgeddideagnag-ysiiad prodeets netclvery good
setting performance” as 2 points, and "Feel not good setting perfornmance"
as 1 poi ntLUALS@s %@e?ﬁ%ﬁpﬁthe total score of the five experts being 22
points or higher, B wth |ower than 22 points and 17 points or higher, C
with | ower? hafttALSoRTy Ldd PPEYH54f/ s or higher, and Dwith |ower than 11

points. [0134], 2) Evaluatjon of "s hol di ng_per f or mance" The head
hair of fi e@p%?ﬁ%faoﬁe%l%%?@ aﬁﬁa5%r Egﬂa??pBingeﬁ%di um | ength (length
of hair reachi | der_.or. e | hagpoo and
dried with a d;ﬁg{gr %ﬁg%g%gle%orfgrlggbgg&%ggnﬁl\%egd \Qé%/%lg%{@md%&%lz required and
set the hafus gize TP [dSo RERLSaVEES, | nﬁ%cﬁ!l?télgdt%igﬁwdnor mal

activity for 4 hours, and sensory eval uati on was nade by each paneli st
regardi ng {ie: si8di 101 dbdgr HeidR FRNCE . Fvat@asi on was nade by rating "Feel
good set hold" as 5 points, "Feel slightly good set hold" as 4 points,
"Undeci dedicmsl S pi Titpl ddegl atotesesy/ guogl setridhdidascdppbimness and
"Feel no good set hold" as 1 point. A was given with the total score of the
five experts béxagp22spdhetrecs imighele mBukdted @rerdudis 2clpoants and 17
- 73 - points or higher, Cwith |ower than 17 points and 11 points or

hi gher, arftltranHNhd chvetBASRN and ghkeamer 01362 SY&EvaPnali 8haveh" sof t ness
of hair after setting" The head hair of five experts of a panel with
per med hai%n%foaer?ﬁé%ﬁgJurﬁcPT@?ﬁﬂW {length of hair reaching the shoul der or so)

was washed with the del shanpoo and dried with a dryer, and a hairdresser
appl i ed a Styl PR m%&éz raéjéflﬁq-l%\?d péﬂé’"éeéfts the hair. Then, sensory

eval uati on made by .ea nelis egar di oftn of hair ter
setting. RS TR PRSP 0 R ERRe oPBUmBLLS i
feels slightly " ' 3 'tij%e Dg%%)’rfé, innts, "Hair feels not
very soft" as ?%f(r)n&)%te%,s tglneg%'dl?ia?rnﬁlee s(an t so t'sgacgf) point. A was given
with the SEAY i\ XPEL i oL nt:s or higher, B wth
| ower thaﬁr%tz ap0| nt %nxjgl\%&p%;ﬁﬁ'tli or %?hg%@g%g%\nmﬁh&lfgmr than 17 points
and 11 poidtsharcdy etadithd ad haleper (dian) ddrpoapes. fo¥4 Conparative

Exanples 1ET | 01 0SS'T ST O0O-T 770 OS As required 0.1
example, marketed products such as Yukafoamer M-75, SM
(Mitsubishi Petrochemical Co., Ltd.).

Alkyl acrylate/butylaminoethyl methacrylate/octyl
acrylate amide copolymers

Examples thereof include octyl
acrylamide/acrylate/butylaminoethyl methacrylate

copolymers, for example, marketed products such as

Unfoamer 28-4910 (National Starch and Chemical Company) .
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6) Basic acrylic polymers

Acrylamide acryl ester copolymers

Examples thereof include those in the examples of
JP-A-02-180911 and JpP-A-08-291206.

7) Cellulose derivatives
Cationic cellulose derivatives

Examples thereof include marketed products such as
Celquat H-100, L-200 (National Starch and Chemical
Company) .

8) Chitin or chitosan derivatives
Hydroxypropyl chitosan

Examples thereof include marketed products such as
Chitofilmer (Ichimaru Pharcos Co., Ltd.).

Salts of carboxymethyl chitin, carboxymethyl
chitosan, chitosan with monovalent acids such as
pyrrolidonecarboxylic acid, lactic acid, and glycolic
acid or with divalent acids such as adipic acid and
succinic acid

Examples thereof include marketed products such as
Chitomer PC (pyrrolidonecarboxylic acid salt) and
Chitomer L (lactic acid salt) (Union Carbide).

[0066]

Among these set polymers, set polymers selected from
acrylic polymers and vinylpyrrolidone polymers are
particularly preferable. The content of a set polymer is

preferably 0.05 to 20% by mass of the total mass of a



t'" 0 0O_S As required -CoED Balance g g PI 67 51 90 05 STSTOE 05
770 As required T-0 Balance M Ug BT ST 50 05

- 34 -

hair cosmetic, more preferably 0.1 to 10% by mass, even
more preferably 0.3 to 5% by mass.
[0067]

To further improve the conditioning effect, the hair
cosmetic of the present invention can contain an oil
solution and a conditioning component selected from
silicones other than the above-mentioned
organopolysiloxanes.

[0068]

0il solutions are used to improve manageability and
the feeling of dried hair. Examples of oil solutions
include hydrocarbons suéh as squalene, squalane, ligquid
isoparaffin, light liquid isoparaffin, heavy liquid
isoparaffin, o-olefin oligomers, ligquid paraffin, and
cycloparaffin, glycerides such as caster oil, cacao oil,
mink oil, avocado oil, and olive oil, waxes such as
beeswax, spermaceti, lanolin, microcrystalline wax,
ceresin wax, and carunauba wax; higher alcohols such as
cetyl alcohol, oleyl alcohol, stearyl alcohol, isostearyl
alcohol, and 2-octyldodecanol, esters such as
octyldodecyl myristate, hexyl laurate, cetyl lactate,
monostearate propylene glycol, oleyl oleate, hexadecyl 2-
ethylhexanoate, isononyl isononanoate, and tridecyl
isononanocate, higher fatty acids such as caprynic acid,
lauric acid, myristic acid, palmitic acid, stearic acid,
behenic acid, oleic acid, coconut oil fatty acids,

isostearylic acid, and isopalmitic acid, solid fats such
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as cholesterol, Vaseline, cholesteryl isostearate, and
sphingo lipid, as well as jojoba oil, isostearyl glyceryl
ether, polyoxypropylene butyl ether, and so forth. Among
these, branched hydrocarbons such as squalene, sgualane,
liguid isoparaffin, light liquid isoparaffin, heavy
liguid isoparaffin, and a-olefin oligomers are
particularly preferable.

[0069]

The content of an oil solution is preferably 0.05 to
20% by mass of the hair cosmetic of the present invention,
more preferably 0.1 to 10% by mass, even more preferably
0.5 to 5% by mass in view of favorable manageability and
no greasiness.

[0070]

Examples of silicones include dimethyl polysiloxane,
polyether-modified silicones, amino-modified silicones,
carboxy-modified silicones, methylphenylpolysiloxane,
fatty acid-modified silicones, alcohol-modified silicones,
aliphatic alcohol-modified silicones, epoxy-modified
silicones, fluorine-modified silicones, cyclic silicones,
alkyl-modified silicones, and so forth. Among these,
dimethylpolysiloxane, polyether-modified silicones, and
amino-modified silicones are preferable.

Dimethylpolysiloxane can impart a favorable
lubricating property to the hair, polyether-modified
silicones can impart smoothness to the hair, and amino-

modified silicones can impart a moistening feel to hair.
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In the present invention, various silicones can be used
solely, or two or more thereof can be used in combination
depending on the required performance.
Dimethylpolysiloxane having a viscosity of approx. 5
mm’/s to approx. 10,000,000 mm®’/s often provided as
emulsifiers can be used depending on the required feel,
and those having a viscosity of 5000 to 10,000,000 mm?/s,
particularly a viscosity of 50,000 to 10,000,000 mm®/s
are preferable.

Polyether-modified silicones are not limited so long
as they are silicones having a polyoxyalkylene group, and
examples of groups constituting the polyoxyalkylene group
include an oxyethylene group and an oxypropylene group.
More specific examples thereof include KF-6015, KF-945A4,
KF-6005, KF-60039, KF-6013, XF-6019, KF-6029, KF-6017, KF-
6043, KF-353A, KF-354A, and KF-355A (Shin-Etsu Chemical
Co., Ltd.), FZ-2404, SS-2805, FZ-2411, FZ-2412, SH3771M,
SH3772M, SH3773M, SH3775M, SH3749, SS-280X series, BY22-
008M, BY11-030, and BY25-337 (Dow Corning Toray Co.,
Ltd.), and so forth.

Amino-modified silicones having an average molecular
weight of approx. 3000 to 100,000, described under the
name of amodimethicone in the Cosmetic, Toiletry and
Fragrance Association (CTFA) Dictionary (U.S., Cosmetic
Ingredient Dictionary) 3rd Edition are preferable.
Examples thereof include marketed products such as SM

8704C (Dow Corning Toray Co., Ltd.), DC 929 (Dow Corning
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and no greasiness.

[0072]
The hair cosmetic of the present invention can

contain a surfactant in view of the system stability

including solubility, dispersibility, and the like of a

solvent and improvement of the feel. As a surfactant,

any of cationic surfactants, nonionic surfactants,

ampholytic surfactants, and anionic surfactants can be

used.

[0073]
Examples of cationic surfactants include quaternary

ammonium salts represented by the following general

formula (9):

[0074]

13

R N+ Chs -

N An (9)
147\
R CH,
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[0075]

wherein R* and R each independently represent a

hydrogen atom or an alkyl group or a benzyl group having

1 to 28 carbon atoms and are not a hydrogen atom, a

benzyl group, or a lower alkyl group having 1 to 3 carbon

atoms or any combination thereof at the same time, and

An~ has the same meaning as defined above.

[0076]

Here, one of R*® and R* represents preferably an
alkyl group having 16 to 24 carbon atoms, more preferably
having 22 carbon atoms, even more preferably a straight
alkyl group, and the other one preferably represents a
lower alkyl group having 1 to 3 carbon atoms, more
preferably a methyl group.

[0077]

As cationic surfactants, mono-long chain alkyl
quaternary ammonium salts are preferable, and specific
examples thereof include cetyltrimethyl ammonium chloride,
stearyltrimethyl ammonium chloride, alkyltrimethyl
ammonium chloride, behenyltrimethyl ammonium chloride,
alkyl benzalkonium chloride, and so forth.
Stearyltrimethyl ammonium chloride and behenyltrimethyl
ammonium chloride are particularly preferable.

[0078]

Examples of nonionic surfactants include

polyoxyalkylene alkyl ethers, polyoxyalkylene alkenyl

ethers, higher fatty acid sucrose esters, polyglycerine
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fatty acid esters, higher fatty acid mono or diethanol
amides, polyoxyethylene hydrogenated caster oil,
polyoxyethylene sorbitan fatty acid esters,
polyoxyethylene sorbit fatty acid esters, alkyl
saccharide surfactants, alkyl amine oxides, alkyl amide
amine oxides, and so forth. Among these, polyoxyalkylene
alkyl ether and polyoxyethylene hydrogenated caster oil
are preferable, and polyoxyethylene alkyl ethers and
polyoxyethylenespolyoxypropylene alkyl ethers are
particularly preferable.

[0079]

Examples of ampholytic surfactants include
imidazoline surfactants, carbobetaine surfactants,
amidobétaine surfactants, sulfobetaine surfactants,
hydroxysulfobetaine surfactants, amidosulfobetaine
surfactants, and so forth. Among these, betaine
surfactants such as alkyl dimethyl aminoacetic acid
betaines and fatty acid amidopropyl betaines are
preferable, and fatty acid amidopropyl betaines are more
preferable. Fatty acid amidopropyl betaines having 8 to
18 carbon atoms, in particular, those containing an acyl
group having 10 to 16 carbon atoms are preferable. More
preferable examples thereof include lauric acid
amidopropyl betaines, palm kernel oil fatty acid
amidopropyl betaines, coconut oil fatty acid amidopropyl
betaines, and so forth.

[0080]
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potassium ilon, alkaline earth metal ions such as a

calcium ion and a magnesium ion, an ammonium ion, and

alkanol amine containing 1 to 3 alkanol groups having 2

or 3 carbon atoms (for example, monoethanolamine,

diethanolamine, triethanolamine, triisopropanolamine,

etc.). Furthermore, examples of counter ions of cationic

residues include halide ions such as a chloride ion, a

bromide ion, and an iodide ion, a methosulfate ion, and a

saccharinate ion.

[0081]

Among these, cationic surfactants and nonionic

surfactants are preferable in view of its feel to the

touch. Surfactants can be used solely, or two or more

thereof can be used in combination. In view of the

system stability including solubilization of a solvent

and emulsification of an oll solution, the content is
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preferably 0.01 to 10% by mass, more preferably 0.05 to
5% by mass of the hair cosmetic of the present invention.
[0082]

Furthermore, the hair cosmetic of the present
invention can contain polyhydric alcohols other than
components (B). Polyhydric alcohols contribute to
solubilization and stable distribution of components (B)
and act synergistically with components (B) to promote
improvement of luster and hair reforming effects.
Examples of the polyhydric alcohols include ethylene
glycol, glycerine, and sorbitol, and glycerine is
particularly preferable. Polyhydric alcohols can be used
solely, or two or more thereof can be used in combination.
The content thereof is preferably 0.1 to 10% by mass,
more preferably 0.5 to 5% by mass in the hair cosmetic of
the present invention.

[0083]

In addition to the above-mentioned components,
components usually used in hair cosmetics can be suitably
mixed in the hair cosmetic of the present invention
depending on the objective, purpose, form, and the like.
Examples of such components include anti-dandruff agents
such as zinc pyrithione and octopirox, vitamin agents,
disinfectants such as triclosan and trichlorocarban,
anti-inflammatory agents such as dipotassium
glycyrrhizinate and tocopherol acetate, preservatives

such as methylparaben and butylparaben, chelating agents,
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moisturizing agents such as panthenol, coloring materials
such as dyes and pigments, viscosity modifiers such as
hydroxyethylcellulose, methylcellulose, polyethylene
glycol, and clay minerals, organic acids other than
components (A), pH modifiers such as sodium hydroxide and
potassium hydroxide, plant extracts, pearlescents,
perfumes, coloring matters, ultraviolet absorbers,
antioxidants, and other components described in
Encyclopedia of Shampoo Ingredients (Micelle Press).
[0084]

The hair cosmetic of the present invention can be
prepared in various forms by usual methods, for example,
not only in liquid compositions such as mists, lotions,
and tonics but also in semisolid compositions such as
gels, pastes, creams, and waxes. Liquid compositions
using water and/or a lower alcohol, in particular, water
and a lower Cl to C3 alcohol as a solvent are preferable.
Examples of such lower alcohols include ethanol, 1-
propanol, 2-propanol, and so forth, and, among these,
ethanol is preferable.

By suitably selecting a form and mixed components
depending on the purpose, for example, the hair cosmetic
of the present invention can be prepared as shampoo
compositions, hair conditioning compositions, and further
semisolid styling compositions.

Measures for applying these hair cosmetics to the

hair are not uniform depending on the form, but usually
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jetting such as spraying, application by hand, a
combination there of, and the like are employed.
Furthermore, a solvent after application is preferably
removed by natural drying, heating, or the like. To set
the hair in a desired shape, it is desirable to shape the
hair before drying after application. Shaping is
performed usually by a method using a brush, a dryer, a
flat iron, or a curler or the like.

[0085]

Furthermore, a propellant may be added to the hair
cosmetic of the present invention to prepare an aerosol
hair cosmetic. The propellants are not particularly
limited, so long as they are usually used in aerosol-type
cosmetics, and examples thereof include saturated lower
hydrocarbons such as propane, butane, or mixtures thereof
(including a liquefied petroleum gas), ethers such as
dimethyl ether, a nitrogen gas, carbon dioxide, a nitrous
oxide gas, and so forth. These can be used solely, or
two or more thereof can be used in combination. The
content of a propellant is preferably 0.01 to 50% by mass
of the hair cosmetic of the present invention, more
preferably'S to 20% by mass.

[0086]

Furthermore, the hair cosmetic of the present
invention can be prepared as a non-aerosol-type hair
cosmetic by filling a composition containing the above-

mentioned organopolysiloxane and components (A) and (B)
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M5- 60 (Kao Corporation) - 80 - [0146] Exanples 31 to 56 and Reference
Exanples 31 to 54 Hair cosnetics having the conpositions shown in Tables 9
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composition is mixed with ailr and discharged as a foam.
Examples thereof include squeeze foamers, which are used
by pressing the body of a soft container with fingers,
pump foamers, which have a pump mechanism and are used by
pressing the head of the cap with a finger, trigger types,
and so forth.

Examples of squeeze foamers includes those described
in JP-Y2-62-042785, JP-Y2-62-042786, and JP-Y2-62-042787
and those similar thereto. Examples of pump foamers
include those described in JP-A-07-315463 and JP-A-08-
230961 and those similar thereto. These containers are
often provided with a mesh body at the discharge port to
improve the quality of foam. Among these, those provided
with one or two mesh bodies having 100 to 300 meshes are
preferable.

[0087]

guch hair cosmetics are preferably used as hair
styling agents, hair conditioning agents, and the like.
As the form thereof, pump spray, aerosol spray, pump foam,
aerosol foam, gel, lotion, mist, cream, and the like are
preferable. Among these, pump spray, pump foam, and
aerosol foam are preferable.
[0088]

Furthermore, after application of the above-

mentioned organopolysiloxane containing components (A)
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and (B) to the hair, penetration of components (A) and
(B) into the hair can be promoted by heating a hair
cosmetic. Heating can be performed by using a hair iron,
a dryer, a heater, a hair singer, or the like. The
temperature is preferably 60°C or higher, more preferably
70°C or higher.

Furthermore, in everyday life, by treating the hair
with the hair cosmetic of the present invention at least
once daily and continuing the treatment for preferably 7
days or longer, more preferably 14 days or longer,
softness and manageability of the hair and styling
properties, setting performance and set holding

performance, can be improved.

Examples
[0089]

Hereafter, the present invention will be explained
specifically with reference to the examples. However,
the scope of the present invention is not limited to
these examples. In the following examples, the content
percentage of an organopolysiloxane segment is a value
obtained by the nuclear magnetic resonance method (*H-
NMR), and a weight-average molecular weight of the final
product is a calculated value. The molecular weight of
poly (N-propionylethyleneimine) is a number-average
molecular weight obtained by gel permeation

chromatography (GPC).

It
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[0090]
Column: K-804L + K-804L, Showa Denko K.K.
Eluent: 1 mmol/L FARMIN DM20 (Kao Corporation)/chloroform
Flow rate: 1.0 mL/min
Column temperature: 40°C
Detector: RI
Sample amount: 5 mg/mL, 100 pL
In terms of polystyrene
[0091]
Example 1

8.1 g (0.053 mol) of diethyl sulfate and 45.8 g
(0.48 mol) of 2-ethyl-2-oxazoline were dissolved in 115 g
of dehydrated ethyl acetate, and the mixture was heated
to reflux for 8 hours under a nitrogen atmosphere to
synthesize a terminal reactive poly (N-
propionylethyleneimine). The number-average molecular
welght was 1400 by GPC. A solution of 100 g of side-
chain primary aminopropyl-modified polydimethylsiloxane
(weight-average molecular weight, 32,000; amine
equivalent, 2000) in 33% ethyl acetate was added to the
mixture in a batch, and the mixture was heated to reflux
for 10 hours. The reaction mixture was vacuum
concentrated to obtain an N-propionylethyleneimine-
dimethylsiloxane copolymer as a light yellow rubber-like
semigolid (150 g, yield 97%). The content percentage of
an organopolysiloxane segment in the final product was

65% by mass, and the weight-average molecular weight was

a
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49,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that no amino group
remained.
[0092]
Example 2

By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
weight of 1100 was obtained from 9.3 g (0.060 mol) of
diethyl sulfate, 37.8 g (0.40 mol) of 2-ethyl-2-oxazoline,
and 100 g of dehydrated ethyl acetate. Further, using
100 g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight,
32,000; amine equivalent, 1750), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like semisolid (141 g,
yvield 96%). The content percentage of an
organopolysiloxane segment in the final product was 68%
by mass, and the weight-average molecular weight was
47,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that no amino group
remained.
[0093]
Example 3

By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
weight of 1400 was obtained from 6.5 g (0.042 mol) of

diethyl sulfate, 36.4 g (0.39 mol) of 2-ethyl-2-oxazoline,

VO
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and 91 g of dehydrated ethyl acetate. Further, using 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight,
20,000; amine equivalent 2500), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like semisolid (137 g,
yield 96%). The content percentage of an
organopolysiloxane segment in the final product was 70%
by mass, and the weight-average molecular weight was
29,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that no amino group
remained.
[0094]
Example 4

By the same method as in Example 1, poly (N-
propionylethyleneimine) having a number-average molecular
weight of 1300 was obtained from 6.5 g (0.042 mol) of
diethyl sulfate, 34.4 g (0.36 mol) of 2-ethyl-2-oxazoline,
and 87 g of dehydrated ethyl acetate. Further, using 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight,
40,000; amine equivalent, 2500), an-N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like semisolid (138 g,
yield 98%). The content percentage of an
organopolysiloxane segment in the final product was 71%

by mass, and the weight-average molecular weight was

071
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56,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that no amino group
remained.
[0095]
Example 5

By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
weight of 900 was obtained from 6.2 g (0.040 mol) of
diethyl sulfate, 20.4 g (0.22 mol) of 2-ethyl-2-oxazoline,
and 57 g of dehydrated ethyl acetate. Further, using 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight,
35,000; amine equivalent, 2600), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow viscous semisolid (123 g,
yield 97%). The content percentage of an
organopolysiloxane segment in the final product was 79%
by masg, and the weight-average molecular weight was
51,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that no amino group
remained.
[0096]
Example 6

By the same method as in Example 1, poly (N-
propionylethyleneimine) having a number-average molecular
weight of 1200 was obtained from 8.1 g (0.053 mol) of

diethyl sulfate, 39.0 g (0.41 mol) of 2-ethyl-2-oxazoline,
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and 100 g of dehydrated ethyl acetate. Further, using
100 g of a side-chain primary aminopropyl—modified
polydimethylsiloxane (weight-average molecular weight,
32,000; amine equivalent, 2000), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like semisolid (143 g,
yield 97%). The content percentage of an
organopolysiloxane segment in the final product was 68%
by mass, and the weight-average molecular weight was
46,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that no amino group
remained.
[0097]
Example 7

By the same method as in Example 1, poly (N-
propionylethyleneimine) having a number-average molecular
weight of 1000 was obtained from 4.6 g (0.030 mol) of
diethyl sulfate, 17.3 g (0.18 mol) of 2-ethyl-2-oxazoline,
and 47 g of dehydrated ethyl acetate. Further, using 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight,
65,000; amine equivalent, 3500), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow viscous semisolid (118 g,
yvield 97%). The content percentage of an
organopolysiloxane segment in the final product was 82%

by mass, and the weight-average molecular weight was
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79,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that no amino group
remained.
[0098]
Example 8

By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
weight of 1500 was obtained from 4.6 g (0.030 mol) of
diethyl sulfate, 28.7 g (0.30 mol) of 2-ethyl-2-oxazoline,
and 71 g of dehydrated ethyl acetate. Further, using 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight
37,000, amine equivalent 3500), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow viscous semisolid (129 g,
yvield 97%). The content percentage of an
organopolysiloxane segment in the final product was 75%
by mass, and the weight-average molecular weight was
49,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that no amino group
remained.
[0099]
Example 9

By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
welght of 1400 was obtained from 6.5 g (0.042 mol) of

diethyl sulfate, 36.4 g (0.39 mol) of 2-ethyl-2-oxazoline,
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and 91 g of dehydrated ethyl acetate. Further, using 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight
70,000, amine equivalent 2500), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like semisolid (140 g,
yield 98%). The content percentage of an
organopolysiloxane segment in the final product was 70%
by mass, and the weight-average molecular weight was
100,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that no amino group
remained.
[0100]
Example 10

By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
weight of 1300 was obtained from 6.5 g (0.042 mol) of
diethyl sulfate, 34.4 g (0.36 mol) of 2-ethyl-2-oxazoline,
and 87 g of dehydrated ethyl acetate. Further, using 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight,
32,000; amine equivalent, 2000), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like semisolid (138 g,
yield 98%). The content percentage of an
organopolysiloxane segment in the final product was 71%

by mass, and the weight-average molecular weight was
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46,000. Neutralization titration with hydrochloric acid
using methanol ag a solvent showed that approx. 22% by
mole of amino groups remained.
[0101]
Example 11

By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
weight of 900 was obtained from 6.5 g (0.042 mol) of
diethyl sulfate, 20.1 g (0.21 mol) of 2-ethyl-2-oxazoline,
and 57 g of dehydrated ethyl acetate. Further, using 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight,
36,000; amine equivalent, 2000), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow viscous semisolid (124 g,
yield 98%). The content percentage of an
organopolysiloxane segment in the final product was 79%
by mass, and the weight-average molecular weight was
46,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that approx. 21% by
mole of amino groups remained.
[0102]
Example 12

By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
weight of 1100 was obtained from 10.1 g (0.066 mol) of

diethyl sulfate, 43.7 g (0.46 mol) of 2-ethyl-2-oxazoline,

ccC
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tridecyl etderd of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight,
32,000; amine equivalent, 1600), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like semisolid (148 g,
yield 96%). The content percentage of an
organopolysiloxane segment in the final product‘was 65%
by mass, and the weight-average molecular weight was
49,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that no amino group
remained.
[0103]
Example 13

By the same method as in Example 1, poly(N-

propionylethyleneimine) having a number-average molecular
weight of 900 was obtained from 6.5 g (0.042 mol) of
diethyl sulfate, 20.1 g (0.21 mol) of 2-ethyl-2-oxazoline,
and 57g of dehydrated ethyl acetate. Further, using 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight,
19,000, amine eguivalent 2500), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow viscous semisolid (122 g,
yield 96%). The content percentage of an
organopolysiloxane segment in the final product was 79%

by mass, and the weight-average molecular weight was
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25,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that no amino group
remained.
[0104]
Example 14

By the same method as in Example 1, poly (N-
propionylethyleneimine) having a number-average molecular
weight of 1300 was obtained from 6.5 g (0.042 mol) of
diethyl sulfate, 34.4 g (0.36 mol) of 2-ethyl-2-oxazoline,
and 87 g of dehydrated ethyl acetate. Further, ﬁsing 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight,
19,000; amine equivalent, 2500), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow viscous semisolid (135 g,
yield 96%). The content percentage of an
organopolysiloxane segment in the final product was 71%
by mass, and the weight-average molecular weight was
27,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that no amino group
remained.
[0105]
Example 15

By the same method as in Example 1, poly (N-
propionylethyleneimine) having a number-average molecular
weight of 1300 was obtained from 6.5 g (0.042 mol) of

diethyl sulfate, 34.4 g (0.36 mol) of 2-ethyl-2-oxazoline,
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and 87 g dehydrated ethyl acetate. Further, using 100 g
of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight,
80,000; amine equivalent, 2500), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like semisolid (135 g,
yield 96%). The content percentage of an
organopolysiloxane segment in the final product was 71%
by mass, and the weight-average molecular weight was
113,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that no amino group
remained.
[0106]
Comparative Example 1

By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
weight of 1600 was obtained from 8.7 g (0.056 mol) of
diethyl sulfate, 55.3 g (0.59 mol) of 2-ethyl-2-oxazoline,
and 136 g of dehydrated ethyl acetate. Further, using
100 g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight,
90,000; amine equivalent, 1870), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like solid (159 g,
yield 97%). The content percentage of an
organopolysiloxane segment in the final product was 61%

by mass, and the weight-average molecular weight was
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148,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that no amino group
remained.
[0107]
Comparative Example 2

By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
weight of 1500 was obtained from 8.1 g (0.053 mol) of
diethyl sulfate, 50.6 g (0.54 mol) of 2-ethyl-2-oxazoline,
and 125 g of dehydrated ethyl acetate. Further, using
100 g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average wmolecular weight,
32,000; amine equivalent, 2000), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like solid (154 g,
yield 97%). The content percentage of an
organopolysiloxane segment in the final product was 63%
by mass, and the weight-average molecular weight was
51,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showéd that no amino group
remained.
[0108]
Comparative Example 3

By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
weight of 1300 was obtained from 6.5 g (0.042 mol) of

diethyl sulfate, 34.4 g (0.36 mol) of 2-ethyl-2-oxazoline,
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and 87 g of dehydrated ethyl acetate. Further, using 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight,
8000; amine equivalent, 2500), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow viscous semisolid (137 g,
yield 97%) . The content percentage of an
organopolysiloxane segment in the final product was 71%
by mass, and the weight-average molecular weight of
organopolysiloxane was 11,000. Neutralization titration
with hydrochloric acid using methanol as a solvent showed
that no amino group remained.
[0109]
Comparative Example 4

By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
weilight of 1300 was obtained from 6.5 g (0.042 mol) of
diethyl sulfate, 34.4 g (0.36 mol) of 2-ethyl-2-oxazoline,
and 87 g of dehydrated ethyl acetate. Further, using 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight
110,000, amine equivalent 2500), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like solid (135 g,
yield 96%). The content percentage of an
organopolysiloxane segment in the final product was 71%

by mass, and the weight-average molecular weight of
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organopolysiloxane was 155,000. Neutralization titration
with hydrochloric acid using methanol as a solvent showed
that no amino group remained.
[0110]
Comparative Example 5

By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
weight of 500 was obtained from 8.1 g (0.053 mol) of
diethyl sulfate, 12.4 g (0.13 mol) of 2-ethyl-2-oxazoline,
and 44 g of dehydrated ethyl acetate. Further, using 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight,
40,000; amine equivalent, 2000), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like solid (116 g,
yield 96%). This product was a solid insoluble in
various solvents.
[0111]
Comparative Example 6

By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
welight of 5800 was obtained from 1.5 g (0.010 mol) of
diethyl sulfate, 39.4 g (0.42 mol) of 2-ethyl-2-oxazoline,
and 87 g of dehydrated ethyl acetate. Further, using 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight,

26,000; amine equivalent, 11,000), an N-

ros5.1
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propionylethyleneimine—dimethylsiioxane copolymer was
obtained as a light yellow rubber-like solid (135 g,
yvield 96%). The content percentage of an
organopolysiloxane segment in the final product was 71%
by mass, and the average molecular weight was 37,000.
Neutralization titration with hydrochloric acid using
methanol as a solvent showed that no amino groﬁp remained.
[0112]
Comparative Example 7

By the same method as in Example 1, poly (N-
propionylethyleneimine) having a number-average molecular
weight of 1900 was obtained from 4.5 g (0.029 mol) of
diethyl sulfate, 36.3 g (0.39 mol) of 2-ethyl-2-oxazoline,
and 87 g of dehydrated ethyl acetate. Further, using 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight
35,000; amine equivalent, 3600), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like solid (135 g,
yield 96%). The content percentage of an
organopolysiloxane segment in the final product was 71%
by mass, and the weight-average molecular weight was
49,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that no amino group
remained.
[0113]

Comparative Example 8
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By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
weight of 700 was obtained from 8.1 g (0.053 mol) of
diethyl sulfate, 18.5 g (0.20 mol) of 2-ethyl-2-oxazoline,
and 57 g of dehydrated ethyl acetate. Further, using 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight,
80,000; amine equivalent, 2000), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like solid (120 g,
yield 95%). This product was a solid insoluble in
various solvents.

[0114]
Comparative Example 9

By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
weight of 5200 was obtained from 3.2 g (0.021 mol) of
diethyl sulfate, 92.8 g (0.98 mol) of 2-ethyl-2-oxazoline,
and 205 g of dehydrated ethyl acetate. Further, using
100 g of a side-chain primary aminopropyl-modified |
polydimethylsiloxane (weight-average molecular weight,
50,000; amine equivalent, 3800), N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like solid (188 g,
yield 96%). The content percentage of an
organopolysiloxane segment in the final product was 51%

by mass, and the weight-average molecular weight was
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98,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that approx. 24% by
mole of amino groups remained.
[0115]
Comparative Example 10

By the same method as in Example 1, poly(N-
propionylethyleneimine) having a number-average molecular
weight 2700 was obtained from 0.8 g (0.005 mol) of
diethyl sulfate, 12.8 g (0.14 mol) of 2-ethyl-2-oxazoline,
and 29 g of dehydrated ethyl acetate. Further, using 100
g of a side~chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight
100,000, amine equivalent 20,000), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like solid (111 g,
yvield 98%). The content percentage of an
organopolysiloxane segment in the final product was 88%
by mass, and the weight-average molecular weight was
114,000. Neutralization titration with hydrochloric acid
using methanol as a solvent showed that no amino group
remained.
[0116]
Comparative Example 11

By the same method as in Example 1, poly({(N-
propionylethyleneimine) having a number-average molecular
weight of 1200 was obtained from 0.6 g (0.004 mol) of

diethyl sulfate, 3.6 g (0.04 mol) of 2-ethyl-2-oxazoline,
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and 9 g of dehydrated ethyl acetate. Further, using 100
g of a side-chain primary aminopropyl-modified
polydimethylsiloxane (weight-average molecular weight
100,000, amine equivalent 20,000), an N-
propionylethyleneimine-dimethylsiloxane copolymer was
obtained as a light yellow rubber-like solid (95 g, yield
95%) . The content percentage of an organopolysiloxane
segment in the final product was 96% by mass, and the
weight-average molecular weight was 104,000.
Neutralization titration with hydrochloric acid using
methanol as a solvent showed that approx. 30% by mole of
amino groups remained.
[0117]

Physical properties of the organopolysiloxanes
obtained in Examples 1 to 15 are shown in Table 1.
Physical properties of the organopolysiloxanes obtained

in Comparative Examples 1 to 11 are shown in Table 2.

to
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[0120]
a/b: Mass ratio of an organopolysiloxane segment (a) and
a poly(N-acylalkyleneimine) segment (b)
MWsi: Weight-average molecular weight of an
organopolysiloxane segment as a main chain
MWox: Number-average molecular weight of a poly (N-
acylalkyleneimine) segment
MWg: Weight-average molecular weight of an
organopolysiloxane segment between adjacent poly (N-
acylalkyleneimine) segments
MWt : Weight-average molecular weight of an
organopolysiloxane
[0121]
Evaluation test
The organopolysiloxanes obtained in Examples 1 to 15
and Comparative Examples 1 to 11 were evaluated for the
following properties. The results of Examples 1 to 15
are shown in Table 4. The results of Comparative
Examples 1 to 11 are shown in Table 5.
[0122]
(1) Extensibility
A solution of 10% by mass organopolysiloxane in
ethanol was prepared, and ethanol was spontaneously
evaporated to prepare a polymer membrane having a length
of 20 mm, a width of 5 mm, and a thickness of 1.0 mm.
This membrane was extended 300% in the longitudinal

direction at an extension speed of 50 mm/min at a
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temperature of 20°C and a relative humidity of 65% using
a tensile tester (Tensilon Tensile Tester, Model RTC-
1210A, Orientech Co., Ltd.). Membranes that did not
break after being left at an extension rate of 300% for 3
minutes were rated as B, and those that broke were rated
as D.

[0123]

(2) Curl maintaining ability

A bundle of untreated straight Japanese hair having
a length 25 cm (LO) and a mass of 4 g was washed with a
model shampoo having the composition shown in Table 3
(the model shampoo mentioned below had the same
composition) and dried with a towel.

Subsequently, 0.4 g of a solution of
organopolysiloxane in ethanol having a concentration of
5% by mass was made into a mist and applied uniformly to
the above-mentioned hair bundle, and the bundle was wound
on a glass cylinder having a diameter of 2 cm. The
bundle was air-dried over 8 hours at a temperature of
20°C and a relative humidity of 60%, removed from the
cylinder, and hung with one end thereof fixed, and the
length (L1) was measured. Then, a fine styling comb (New
Delrin Comb, Uehara Cell) was carefully passed through
the hair bundle 10 times, and hung with one end thereof
fixed, and the length (L2) was measured.

The curl maintaining rate (%) was obtained by the

following formula (IV) from the measured values.
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Evaluation was made by rating 82% or higher as A, lower
than 82% and 77% or higher as B, lower than 77% and 75%
or higher as C, and lower than 75% as D.

[0124]

[(L0-L2)/(LO-L1)] x 100 (IV)

[0125]

[Table 3]

Composition of model shampoo

Model shampoo Mii;%;f{igi;nt
25% aqueous solution of polyoxyethylene 62 .00
(2.5 E.QO) sodium lauryl ether sulfate

Lauric diethanolamide 2.28
Disodium edetate 0.10
Sodium benzoate 0.50
Oxybenzone 0.03
Phosphoric acid (75% agueous solution) 0.10
Dibutylated hydroxytoluene 0.01
Sodium chloride 0.80
Red No. 106 0.00012
Perfume 0.26
Purified water Balance

[0126]
(3) Softness of hair

A bundle of permed Japanese hair having a length of
20 cm and a weight of 4 g was washed with the model
shampoo and dried with a towel.

Subsequently, 0.4 g of a solution of
organopolysiloxane in ethanol having a concentration of

5% by mass was made into a mist, applied uniformly to the
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above-mentioned hair bundle, and air-dried over 4 hours,
and sensory evaluation was made by a panel of five
experts. Evaluation was made by rating "Feels soft" as 5
points, "Feels slightly soft" as 4 points, "Undecided" as
3 points, "Feels not very soft" as 2 points, and "Does
not feel soft" as 1 point. A was given with the total
score of the five experts being 22 points or higher, B
with lower than 22 points and 17 points or higher, C with
lower than 17 points and 11 points or higher, and D with
lower thaﬁ 11 points.
[0127]
(4) Wash property

A bundle of dried permed Japanese hair having a
length of 25 cm and a weight of 4 g was prepared, and 0.4
g of a solution of organopolysiloxane in ethanol having a
concentration of 5% by mass was made into a mist, applied
uniformly to the above-mentioned hair bundle, and dried
with a dryer. Then, 1 g of the model shampoo was applied,
rinsed with tap water at 40°C, and dried with a dryer.

This procedure was repeated 14 times, and the feel
to the touch was compared.with that of a hair bundle
untreated with a polymer as a control hair bundle to
evaluate the degree of residual organopolysiloxanes.
Sensory evaluation was made by a panel of five experts.
Evaluation was made by rating "No difference" as 5 points,
"Not much difference" as 4 points, "Undecided" as 3

points, "Slight difference" as 2 pointsg, "Different" as 1

in
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point, as compared with the control hair bundle. A was
given with the total score of the five experts being 22
points or higher, B with lower than 22 points and 17
points or higher, C with lower than 17 points and 11
points or higher, and D with lower than 11 points.
[0128]
(5) Ethanol solubility

Evaluation was made by rating an organopolysiloxane
that could be dissolved in ethanol at 40% by mass or more
or uniformly dispersed as B and others as D.
(0129]
(6) Water dispersibility

Evaluation was made by rating an organopolysiloxane
that could be dissolved in purified water at 30% by mass
or more or uniformly dispersed as B, and others were
rated as D.
(0130]

[Table 4]

Examples

Extensibility B|B|B|(B|B|B|B|{B|B|{B{B|B|{BI|B|BRB

Curl

maiintaining A B B A B A B B A A B A C B A
ability ]

Softness of clalalalalslale!slalalalalals
hair

Wash property A|B|B|B|B|B|C|A|B|A|B|B|B|B|B
Bthanol - els|e!B|B|B|B|B|RB|{B|B|B |B|B|B
solvability

Water

\ RN B B B B
dispersibility B BB B BJ B|B BB B ‘ B

[0131]
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[Table 5]
Comparative‘Examples

1 2 3 4 5 6 7 8 9 10 | 11
Extensibility D D| D B - D D - D D D
Curl
maintaining D|D|D C - D C - D cC | D
ability
Softness of cliclclel-|Dp|D|-]D|C]|C
hair |
Wash property c c C D - c C - B B B
Ethanol
solvability B B B B D B B D B B D
Water
dispersibility B B B D D B B D B B D
-: Immeasurable
[0132]

Examples 16 to 20 and Comparative Examples 12 and 13

Hair cosmetics having compositions shown in Table 6
were prepared and evaluated for "setting performance,"
"set holding performance," and "softness of hair after
setting" according to the following methods and criteria.
The evaluation results are also shown in Table 6. In the
table, the mixture amount of each component is expressed
with % by mass.

[0133]
Evaluation methods
1) Evaluation of "setting performance"

The head hair of five experts of a panel with permed
hair of a medium length (length of hair reaching the
shoulder or so) was washed with the model shampoo and
dried with a dryer, and a hairdresser applied a styling

wax as required and set the hair.
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Ref erence Exanpiiesn,| sehsory evaludtfidn off the s&t®ing performance

was made by each expert. Evaluation was made by rating
"Feel good setting performance" as 5 points, "Feel
slightly good setting performance" as 4 points,
"Undecided" as 3 points, "Feel not very good setting
performance" as 2 points, and "Feel not good setting
performance" ag 1 point. A was given with the total
score of the five experts being 22 points or higher, B
with lower than 22 points and 17 points or higher, C with
lower than 17 points and 11 points or higher, and D with
lower than 11 points.

[0134]

2) Evaluation of "set holding performance"

The head hair of five experts of a panel with permed
hair of a medium length (length of hair reaching the
shoulder or so) was washed with a model shampoo and dried
with a dryer, and a hairdresser applied a styling wax as
required and set the hair.

Then, the experts were instructed to have normal
activity for 4 hours, and sensory evaluation was made by
each panelist regarding the set holding performance.
Evaluation was made by rating "Feel good set hold" as 5
points, "Feel slightly good set hold" as 4 points,
"Undecided" as 3 points, "Feel not very good set hold" as
2 points, and "Feel no good set hold" as 1 point. A was
given with the total score of the five experts being 22

points or higher, B with lower than 22 points and 17
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points or higher, C with lower than 17 points and 11
points or higher, and D with lower than 11 points.
[0135]

3) Evaluation of "softness of hair after setting"

The head hair of five experts of a panel with permed
hair of a medium length (length of hair reaching the
shoulder or so) was washed with the model shampoo and
dried with a dryer, and a hairdresser applied a styling
wax as required and set the hair.

Then, sensory evaluation was made by each panelist
regarding softness of hair after setting. Evaluation was
made by rating "Hair feels soft" as 5 points, "hailr feels
slightly soft" as 4 points, "Undecided" as 3 points,
"Hair feels not very soft" as 2 points, and "Hair feels
not soft" as 1 point. A was given with the total score
of the five experts being 22 points or higher, B with
lower than 22 points and 17 points or higher, C with
lower than 17 points and 11 points or higher, and D with

lower than 11 points.
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[0138]
Examples 21 to 23 and Comparative Example 14

Halr cosmetics having compositions shown in Table 7
(emulsified cream type, soft) were prepared and evaluated
for "setting performance" and "set holding performance"
according to the above-mentioned methods and criteria and
for "smoothness of hair after setting" according to the
following method and criteria. The evaluation results
are also shown in Table 7. In the table, the mixture
amount of each component is expressed with % by mass.
[0139]

Evaluation of "smoothness of hair after setting"
Evaluation method

The head hair of five experts of a panel with permed
hair of a medium length (length of hair reaching the
shoulder or so) was washed with the model shampoo and
dried with a dryer, and a hairdresser applied a styling
wax as required and set the hair.

Then, sensory evaluation was made by each panelist
regarding smoothness of the hair after setting.
Evaluation was made by rating "Hair feels smooth" as 5
points, "Hair feels slightly smooth" as 4 points,
"Undecided" as 3 points, "Hair feels not very smooth" as
2 points, and "Hair feels not smooth" as 1 point. A was
given with the total score of the five experts being 22

points or higher, B with lower than 22 points and 17
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points or higher,

points or higher,
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and D with lower than 11 points.

C with lower than 17 points and 11

[0140]
[Table 7]
Compara-
Examples tive
Example
21 22 23 14
Organopolysiloxane A™ 0.5 - 0.3 -
Organopolysiloxane B*? - 0.5 0.2 -
Liguid paraffin 3.0 3.0 3.0 5.0
Dimethyl polysiloxane®® 3.0 3.0 3.0 3.0
Lipophilic glyceryl monostearate™® 3.0 3.0 3.0 5.0
Behenyl alcohol 8.0 8.0 8.0 8.0
Paraffin 5.0 5.0 5.0 5.0
Disodium edetate 0.1 0.1 0.1 0.1
1,3-Butylene glycol 5.0 5.0 5.0 5.0
Phenoxyethanol 0.3 0.3 0.3 0.3
Ethanol 0.5 0.5 0.5 0.5
Perfume 0.1 0.1 0.1 0.1
Water Balance | Balance | Balance | Balance
Setting performance B A A C
izttgzéding performance after A B A o
Smoothness of hair after setting B B B D

[0141]

*1: Organopolysiloxane obtained in Example 10

*2: Organopolysiloxane obtained in Example 11

*5: Silicone SH200C FLUID 5000CS
*6: RHEODOL MS-60

[0142]

{(Kao Corporatiomn)

(Dow Corning Toray Co., Ltd.)
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Examples 24 to 26 and Comparative Examples 15 and 16
Hair cosmetics having the compositions shown in
Table 8 (emulsified cream type, hard) were prepared, and
"setting performance" and "set holding performance" were

evaluated according to the above-mentioned method and
criteria. Further, "no greasiness of hair after setting”
was evaluated according to the following method and
criteria. The evaluation results combined are also shown
in Table 8. The mixture amount of each component in the
table is expressed with % by mass.

[0143]

Evaluation of "no greasiness of hair after setting"”
Evaluation method

The head hair of five experts of a panel with permed
hair of a medium length (length of hair reaching the
shoulder or so) was washed with the model shampoo and
dried with a dryer, and a hairdresser applied a styling
wax as required and set the hair.

Then, sensory evaluation was made by each expert
panelist regarding greasiness of hair after setting.
Evaluation was made by rating "Feels not greasy" as 5
points, "Feel not very greasy" as 4 points, "Undecided"
as 3 pointg, "Feels slightly greasy" as 2 points, and
"Feels greasy" as 1 point. A was given with the total
score of the five experts being 22 points or higher, B

with lower than 22 points and 17 points or higher, C with



0. i ad Cc8o0 Aqueous malic acid (50% by nmass aqueous sol ution)
Lactic acid (90% by mass aqueous solution) dycolic acid (70% by nass
aqueous solution) Gtric acid (50% by mass aqueous sol ution) Benzyl

al cohol Dipropyl ene glycol | 1.,3-Bufylénc glycol Benzyl oxyethanol

| Or ganopol ysi | oxanegs2 | Organopol ysi | oxane O ganopol ysi | oxane E' s

Vi nyl pyrrolidone-N, N di net hyl am no ethyl nethacrylic acid copol yner

di et hyl suldwadze thd?ol yoxyeitys esnedt1i desyhtetderfiigher, and D with

lower than 11 points.

[0144]
[Table 8]
Examples C%;z;;;ﬁi:e

24 25 26 15 16
Organopolysiloxane A™ 1.5 - 0.7 - -
Organopolysiloxane B*? - 1.5 0.7 - -
Organopolysiloxane C* - - - 1.5 -
Liguid paraffin 3.0 3.0 3.0 3.0 3.0
Microcrystalline wax 5.0 5.0 5.0 5.0 5.0
e T | 20 | 20 | 20 | 20 | 20
iiﬁgzgiiiztgﬁyceryl 5.0 5.0 5.0 5.0 5.0
Cetanol 8.0 8.0 8.0 8.0 8.0
Vaseline 1.5 1.5 1.5 1.5 3.0
Beeswax 1.5 1.5 1.5 1.5 3.0
Disodium edetate 0.1 0.1 0.1 0.1 0.1
1,3-Butylene glycol 5.0 5.0 5.0 5.0 5.0
Phenoxyethanol 0.3 0.3 0.3 0.3 0.3
Ethanol 1.8 1.8 1.8 1.8 1.8
Perfume 0.1 0.1 0.1 0.1 0.1
Water Balance |Balance | Balance |Balance |Balance
Setting performance A A A D c
Szigigg performance after A B A c c
Sztg§i3s1ness of hair after B A a c D
[0145]

*1: Organopolysiloxane obtained in Example 10
*2: Organopolysiloxane obtained in Example 11
*3: Organopolysiloxane obtained in Comparative Example 6

*6: RHEODOL MS-60 (Kao Corporation)
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(continued) Reference Exanples | -as [ O S ' Balance | As required 10O
IL'E1l ES CSl ED n2111010El1 pari8thaz sle co CE ZS

[0146]
Examples 31 to 56 and Reference Examples 31 to 54

Hair cosmetics having the compositions shown in
Tables 9 to 12 were prepared by a usual method. The hair
cosmetics having the compositions shown in Tables 9 and
11 were aerosol-type foamy hair cosmetics. The hair
cosmetics having the compositions shown in Tables 10 and
12 were non-aerosol-type mists. pH is the value when the
composition was diluted 20-fold by mass with water at
25°C. The mixture ratio of each component in Tables 9 to
12 is expressed with % by mass.
[0147]

[Table 9]



sV

TO Bal ance pai i nbai

5V FO

81 -

RV FO LE-1 g 0*Sl

0.1 Bal ance pari nbui

posi nbal

0.S

0.1 aeunil
1'0 7.77 OS 10 j

0.S1

01 0c srexdeaip (0013 [Auadoan
021 Ot ot | oozr | oer pooer o oozr | ooel ) ooz | gel | oel | 0T} 0TI | 0T 071 | 0770 104o3[eIAYse JURIUAS %56
. . 21, JoWA[0dod
s0 £0 suexofiskjod [Ag1ow-auajAIesxeL104
$0 $0 $0 ¢0 S0 $0 <0 ¢ &0 ¢ $0 S0 ¢ §0 $'0 S0 11,120 {£190 BuSIATIaAX0A[0g
. . . . . . . . . . . . . . o1, 018 [ATERIS
0C 0c 0t 0C 0T 0T 0T 0c 0T 0c 0c 07T 0T 0T sustAdordAxoAjod-ouafAoAxosjod
S0 $0 ) 0 g0 S0 S0 §0 S0 $0 0 S0 &0 S0 g0 S0 6,120 [Koapin auajhyakxokjog
. . . . . . . . . . . . . . . . (wonnjos snoanbe ssews £q %0¢)
$'l $1 Sl ¢l &1 <1 &1 $'1 sl 1 §1 Sl ¢l &1 &1 [ opHIOYo WmuowTE (Aot [£1eals
ayejns [Ayialp Jowkjodoo
[ [ ot va ¢a $o e ¢a S0 $0 $0 $0 $0 c0 §0 §'0 | PpioesAmeqour [AyjeoururelAgioulp
~N'N-auopiouAdiiuty
(4 o, ouexoisfjodourdip
10 I'0 70 $0 §0 $0 $0 £0 ., { suexopsfjodouedin
10 1] 10 0 10 10 10 S (4] 1 44 2.8 suexopisé[odouedlQ
0¢ ST [A ¢T ¢ ¢l 1 ST 0’1 01 4 (4 5T ST v suexofisfjodouedip
o 01 01 jouetpakxojfzusg
I'0 I'o joueyjakxouay |
§0 | S0 | S0 | L0 To | T0 09413 SuSIAIng-€ |
€0 $0 £'0 ¢l ¢l 80 80 80 80 100413 auojAdoidig
0 10 4 4t (4! 0 (4 (4 01 0'1 01 01 Joyosfe [Azuag
. . . . . (uonnjos
o oc 01 st 5t snoanbe ssewr £q 9,05) pioe o1ID)
. . . . {uonnjos
o &1 51 §T snoanbe ssew £q 950/ ) proe oJoIK[D
. . . . . . . . . . (uonnjos
¢l &1 4 ¢t a1 ¢l ¢l ¢l 07 0T snoanbe sseut £q 9,06) PIOE JNoET
. . . . . . . . {uonnjos snoanbe
o c0 ¢0 50 s0 01 st 5t ssewr £q 94,0¢) pioe oljeur snoanby
9% Sy L4 34 (44 It 0r 6€ 13 LE 9t St 143 133 [43 It
sajdurexsg




penni ng

0 CE Si7 10 0"Sl

82

Z0

S |
(continued)

ZO Bal ance paci nbut 5V

Lt L'e Lt L't Lt L't L'E L't Lt L't Le Lt Lt L't Lt L'¢ Hd
0L 0L 0L 0L 0L 0L 0L 0L 0L 0L 0L 0L 0L 0L 0L 0L | (edpy 'DdT)ueadorg
I'0 I'0 10 1'0 1’0 10 0 10 10 I'0 I'0 10 1’0 10 10 I'0 sungIad
pembar | paxnbar | pasnbor | paunbor | penmbar | paunbar | pannbar [ pannbor | pannbar | paumbar | pomnbar | pannbar | pamuber | paumbar | pammbar | pannbar aprYoIpAq mnIpog
sy Y Y sy 5Y Y Y ¥ ¥ ¥ Y Y Y Y v 5y '
soueleg | soureg | aoueeg | soueeg | ooweeg | eouejeq | soueieg | souepeg | acuejeq | soue[eg | ooue(eg | aouujeq | Qoue[eg | soueq | soue[eg | sousjeq Jajeam payjung
0 0 aenmjed (4dosdosy

10 O S |
panb By 10 CE Lfr
[Table 9]




CE St

munps pounbar cv 10

cis

r

10

83

cC

10 W&

91"

ro patinhas cv

mem |

[0148]
[Table 10]
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[ 15 1]

*1: Organopol ysil oxane obtained in Exanple 10 *2:

Or ganopol ysi | oxane obtained in Exanple 11 *7: O ganopol ysil oxane obt ai ned
in Conparative Exanple 10 Organopol ysil oxane obtai ned in Conparative

SOFTANCOL 90 (Ni ppon Shékubai
(NOF Corporation) *11: Ni kko] BC 20TX (N hon Surfactant Kogyo K K.) *12:

Exampl e 9

KF6029 ( Shin-Etsu Chem cal

Ltd.) [015R}149]

Ltd.)

Ltd.) 90: UN LUBE YM 250

*13: SMB704C (Dow Com ng Toray Co.,

The foamtype hair cosnetics obtained in these exanpl es

and reference exanples were evaluated for "setting performance,” "set
hol di ng peftabrance] " "softness of hair," "manageability," "no greasiness,"
"effects of inproving firmess and body after shanpooing,"” and
"manageabi [T Ty Jafter sha i cordimng e for T oW ng Thod] and
criteria. [O1Rd] Evaluat A{}p@ﬂeF g | flve fienal € experts with
hair | ongen thdn tjhe |sho um/ | engtih,|  ong) whg had permanent wave
within three pgnths rlece rtype hair| cos etjnc obtjai ned |i n| each
exanpl e or f<€r ence lexa head hair| as reqdi rled (% to |2 g) and
made eval ud as follo [0154] Setiing.performance
After styIH o|S&titing p was evaluated wth thg comd etely dried
hai r. [015%] (Z)™Set |ol mance Aflter Sty Tnjg? |tThe “hpi r was
dried conpl y—and—-ef rs rct setting—performanceg was
eval uated.ﬂ 96] (3) So ai | | Afeers styliing, | sofgness of hair
was eval ua Wi tH thec y dried |hai [ 015[7] (4) hnageabl | ity
After styli hailr na VY Was|eval | W ih themco‘n Ic‘(’atgnly dried
hair. [0158] £§) NoSgrea Aftler |stlyfijng| BailrSgr@astndss was
eval uat ed t he canpl hairl [0159] (B) Fflf ects|inmproyving
firmess and hqdy |af tier After,eval ugtijons| @f £1),to (5),
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i mprovi ng rress—and—b atuated the—ai {)-dli tratt— - 91 -
[0160] (7) hggeabi ity PoOORNgY At eraeviahuations of (1) to
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[0161] Evaluation criteria Sensory eval uati on was made by a panel of
five experts according to the criteria shown in Table 13, evaluation points
of each expert were added up, and eval uati on was nade according to the
criteria shown below. The results of 8exanples 31 to 46 are shown in Table
14. The results of Exanples 47 to 56 are shown in Table 15. The results of
Ref erence Exanples 31 to 42 are shown in Table 16. The results of Reference

Exanpl es 4§T591§41@Ie(égﬁg@nﬁ@dfable 17. - 92 - [0162] [Table 13] [0163]
Eval uation criteria A: The total score is 22 points or higher. - 93 -
B: The.total score is |ower than 22 points and 17 points or higher.
C. The tot &l §cofe rs Tover [than[17]po| ntls and 11 points or higher. D
The total sgcof& s |ewer [thaE 12 | oil (f 53 [ 0164] [Table 14] Exanples 31 32
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per f or mance BABABBBAB Set holding performance A  BBBA
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[0151]
*1: Organopolysiloxane obtained in Example 10

*2: Organopolysiloxane obtained in Example 11
*7: Organopolysiloxane obtained in Comparative Example 10
*8: Organopolysiloxane obtained in Comparative Example 9
*9: SOFTANOL 90 (Nippon Shokubai Co., Ltd.)
*10: UNILUBE YM-250 (NOF Corporation)
*11: Nikkol BC-20TX (Nihon Surfactant Kogyo K.K.)
*12: KF6029 (Shin-Etsu Chemical Co., Ltd.)
*13: SM8704C (Dow Corning Toray Co., Ltd.)

[0152]

The foam-type hair cosmetics obtained in these
examples and reference examples were evaluated for
"setting performance," "set holding performance,"
"softness of hair," "manageability," "no greasiness,"
"effects of improving firmness and body after
shampooing, " and "manageability after shampooing"
according to the following method and criteria.

[0153]
Evaluation method

A panel of five female experts with hair longer than
the shoulder (medium length, long) who had permanent wave
within three months received a foam-type hair cosmetic
obtained in each example or reference example on the head
hair as required‘(B to 5 g) and made evaluation as

follows.



Softness of hair al 4 BB AB 13 Manageability BABB al B L- No
gr easi ness ABBCBBCCAB Effects of inproving firmess and body after
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[0154]
(1) Setting performance
After styling, setting performance was evaluated
with the completely dried hair.
[0155]
(2) Set holding performance
After styling, the hair was dried completely and
left for 4 hours, and then setting performance was
evaluated.
[0156]
(3) Softness of hair
After styling, softness of hair was evaluated with
the completely dried hair.
[0157]
(4) Manageability
After styling, hair manageability was evaluated with
the completely dried hair.
[0158]
(5) No greasiness
After styling, hair greasiness was evaluated with
the completely dried hair.
[0159]
(6) Effects improving firmness and body after shampooing
After evaluations of (1) to (5), the hair was washed
with the model shampoo shown in Table 3, effects of
improving firmness and body were evaluated with the air-

dried hair.



ABBA B B - 94 - [0166] [Table 16] Reference Exanples 31 32 33 34 351
36 37 38 39 40 41 42 Setting performnce BBBBBBCCCDDA Set hol di ng

per f or mance
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[0160]
(7) Manageability after shampooing

After evaluations of (1) to (5), the hair was washed
with the model shampooing shown in Table 3, manageability
was evaluated with the air-dried hair.
[0161]
Evaluation criteria

Sensory evaluation was made by a panel of five
experts according to the criteria shown in Table 13,
evaluation points of each expert were added up, and
evaluation was made according to the criteria shown below.
The results of Examples 31 to 46 are shown in Table 14.
The results of Examples 47 to 56 are shown in Table 15.
The results of Reference Examples 31 to 42 are shown in
Table 16. The results of Reference Examples 43 to 54 are

shown in Table 17.
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[0162]
[Table 13]
(Setting performance) (Manageability)
5: Setting performance 5: Manageable
observed 4: Slightly manageable
4: Slight setting 3: Undecided
performance observed 2: Slightly poor
3: Undecided manageability
2: Minimal setting 1: Poor manageability
performance observed
1: No setting performance
observed
(Set holding performance) (Effects improving firmness
5: Holding performance - and body after
observed shampooing)
4: Slight Holding 5: Feel firmness and body
performance observed effects
3: Undecided 4: Feel slight firmness and
2: Minimal holding body effects
performance observed 3: Undecided
1: No holding performance 2: Feel not much firmness
observed and body effects
1: Feel no firmness and body
effects
(Softness of hair) (Manageability after
5: Soft shampooing)
4: Slightly soft 5: Feel manageability
3: Undecided 4: Feel slight manageability
2: Not very soft 3: Undecided
1: Not soft 2: Feel minimal
manageability
1: Feel no manageability
(No greasiness)
5: Not greasy
4: Not very greasy
3: Undecided
2: Slightly greasy
1: Greasy
[0163]

Evaluation criteria

A: The total score is 22 points or higher.



13 t EBBBBBBECCB Ef fects of inproving firmess and body after
shanpooing DD D rn DDBBBDDD Manageabi l ity after shanpooi ngD1D D C
Ci1C BBBDCD [0167] [Table 17] ggference Exanpl es

B: The total score is lower than 22 points and 17
points or higher.

C: The total score is lower than 17 points and 11
points or higher.

D: The total score is lower than 11 points.

[0164]
[Table 14]
Examples

31(32(33|34(|35|36|37(38(39|40|41|42|43|44|45/|46
Setting performance A|/A|/A|A B|B|B|B|A|A|A|B|A|A|A|A
Set holding A|la|B|B|a|B|a|B|Aa|a|alalalB|ala
performance
Softness of hair B B|B|B|A|A|A| A|B|B|/B|B|A|A|B|B
Manageability B B|B|B|/B|A|B|A|B|B|B|A|A| B|B|A
No greasiness A/A|/A|/A|/A|C|B|C|B|B|B|B|B|A|A|C
Effects of improving
firmness and body A|A|/B|B|B|B|B|B|B|C|A|A| A B|B|B
after shampooing
Manageability after |g |5 |5 glp|glalslclB|c|Blala|B 2
shampooing |
[0165]
[Table 15]

Examples
47]48)49|50|51|52|53|54|55)|56

Setting performance B|A|B|A | B|B|B B
Set holding performance A|/A|A|A|B|B|B A
Softness of hair A|B|B|B|A|(A|A|B|A|B
Manageability B A|B|B|/A|A|A|A|B|A
No greasiness A|B|B|C|B|B|C|Cc|A|B
Effects of improving f}rmness alalalalslslalalsl!ls
and body after shampooing
Manageability after shampooing|A |A|A|A|B|B|A|A|B|B




43 44 45 46 47 | 48 49 50 51 52 53 54 Setting performance
DDCBDDCCD _| DDB 1 Set hol di ng performance DDCCDDDCDDDC

Softness of hair LE
_94_

[0166]
[Table 16]
Reference Examples

31|32(33/34|35|36(37(38|39|40/41}42
Setting performance B|B|B|B|B|B|C|C|C|D|D|A
Set holding performance B/ B|/B|B|B|B|D| D|D|D|D|B
Softness of hair c|c|Cc|Cc|Cc|C|B|/B|A|D|D|B
Manageability B|B t? B|B|B|C|Cc|cCc|D D] B
No greasiness ;;14514? B|/B|B|B|B|B|C|C|B
B eeay afier onmtoioa ™ |00 p/pooala a/o[0]o
Manageability after shampooing 351;514? c|ic|c|B|B|B|D|C|D

[0167]
[Table 17]
Reference Examples

43144 |45|46|47|48|49(50|51(52|53 |54
Setting performance D|/D|C|B|D|D|C|C|D LD D BJ
Set holding performance D|D|C|C|D DT D|C Agng D|C
Softness of hair pj¢c|(B|/C|{D(D|B|(C|{D{D|C|C
M, eabili B D|/D)C|B|D|D,|C|C
anageability D|D B B = B
No greasiness p|jc|B|C|CclCc|lc|D|Cc|C|C|C

v 1 » |

Effects of improving f;rmness s'slpo blolop clelplplp ! D
and body after shampooing | | L
Manageability after shampooing | B LB D JD D|D C] cC|D LD D |D

[0168]

Preparation examples of hair cosmetics containing
the organopolysiloxane of the present invention will be
shown below.

[0169]

Preparation Example 1 (Pump spray)
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(% by mass)

Organopolysiloxane A (Example 10) 0.5
Stearyltrimethyl ammonium chloride 0.25
Glycerine 1.0
Ethanol 4.5
Perfume 0.02
Water Balance
[0170]

Preparation Example 2 (Pump mist)

Organopolysiloxane A (Example 10) 0.2
Organopolysiloxane B (Example 11) 0.2
Polyvinylpyrrolidone 3.0
Ethanol 10.0
Perfume 0.05
Water Balance
[0171]

Preparation Example 3 (Hair gel)

(% by mass)

Organopolysiloxane A (Example 10) 1.2
Organopolysiloxane F (Example 6) 1.5
Glycerine 2.0
Hydroxyethylcellulose 2.0
Ethanol 10.0
Perfume ' 0.05

Water Balance



BBDD DCCD D D Manageability after shanpooing B B DID DCCDDDD
[0168] Preparati on exanples of hair cosnetics containing the
or ganopol ysi | oxane of the present invention will be shown bel ow. [0169]
Preparati on Dcanple 1 (Punp spray) -~ 2695 - (% by mass) Organopol ysil oxane A
(Exanmpl e 10)0.5 Stearyltrimethyl amroni um chloride0.25 G ycerinel.O
Et hanol 4.5 Perf une0. 02

[0172]

Preparation Example 4 (hair lotion)

Organopolysiloxane A (Example 10) 0.2
Organopolysiloxane G (Example 4) 0.2
Glycerine , 1.0
Ethanol 10.0
Perfume 0.02
Water Balance
[0173]

Preparation Example 5 (Hair lotion)

(% by mass)

Organopolysiloxéne B (Example 11) 0.2
Stearyltrimethyl ammonium chloride 0.1
Polyethylene glycol 400 0.45
Ethanol 4.5
Water Balance
[0174]

Preparation Example 6 (Pump foam)

(% by mass)

Organopolysiloxane A (Example 10) 1.0
Polyoxyethylene lauryl ether (16 1.0
E.O.)

Stearyltrimethyl ammonium chloride 0.1
Glycerine 1.0

Ethanol 4.0



Wat er Bal ance [0170] Preparation Exanple 2 (Punp mst) (% by mass)

Or ganopol ysi |l oxane A (Exanple 10)0.2 O ganopol ysil oxane B (Exanple 11)0.2
Pol yvi nyl pyrrolidone3. 0 Ethanol 10. 0 Perfune0.05 WaterBal ance [0171]
Preparation Exanple 3 (Hair gel) (% b¥7mass) O ganopol ysil oxane A (Exanpl e
10) 1. 2 Organopol ysil oxane F (Exanple 6)1.5 G ycerine2.0

Hydr oxyet hyl cel | ul ose2. 0 Et hanol 10. 0 Perfune0. 05 Wat er Bal ance - 96 -
[0172] Prepakatrgr Exanple 4(hair lotion) (9s by mass) Ogggpopol ysil oxane A
(Exanpl e 10) 0.2 Organopol ysil oxane G (Exanple 4)0.2 G ycerinel.O

Et hanol 10. OyBerfune0. 02 WaterBal ance [0173] Preparatiop kExggple 5 (Hair

| oti on) Organopol ysil oxane B (Exanple 11) Stearyltri met%yl anmoni um

chl ori de Polgyetshy! ene gl ycol 400 Ethanol Water

Preparation Example 7 (Styling pump mist)

Malic acid 2.0

Benzyl alcohol 0.5
Organopolysiloxane A (Example 10) 1.1
Stearyltrimethyl ammonium chloride 0.3
Glycerine 2.0

Ethanol 9.5

Perfume 0.01

Water Balance
Sodium hydroxide (pH modifier) Adjusted to pH 3.7
[0176]

Preparation Example 8 (Styling pump mist)

Malic acid 1.5
Lactic acid 2.0
2-Benzyloxyethanol 1.0
Dipropylene glycol 0.5
Polyoctanium-11"** 0.7
Organopolysiloxane A (Example 10) 2.8
Organopolysiloxane B (Example 11) 0.2
Ethanol 12.0

Perfume 0.01



[0174] Preparation Exanple 6 (Punp foam O ganopol ysil oxane A (Exanple 10)
Pol yoxyet hyl ene |l auryl ether (16 E.0.) Stearyltrinethyl ammoni um
chloride0.1 dycerinel.0 Ethanol4.0 - 97 - Perfune0.02 WaterBal ance [0175]
Preparation Exanple 7 (Styling punp- @&ty (% by nass) Malic acid2.0 Benzyl
al cohol 0. 5 Organopol ysi |l oxane A (Exanple 10)1.1 Stearyltrinethyl amoni um
chloride0.3 dycerine2.0 Ethanol 9.5 Perfune0. 01 WAt er Bal ance Sodi um
hydr oxi de ( difier)Adjusted to pH 3.7 [0176] Preparati anple 8
(Styling puﬁpgk:gngst) (% by mass) Malic acid 1.5 Lacti cﬁééicél&gchz 0

2-Benzyl oxyglRBangl nyaroxide (pH modifier) Adjusted to pH 3.7

*14: GAFQUATS 755N, ISP Japan Ltd.

[0177]

Preparation Example 9 (Styling gel)

Malic acid 1.5
Citric acid 1.5
Glycerine 2.0
Benzyl alcohol 0.3
1,3-Butylene glycol 1.0
Organopolysiloxane A (Example 10) 1.5
Organopolysiloxane B (Example 11) 0.5
Hydroxyethylcellulose™?® 2.0
Ethanol 25.0
perfume 0.02
Water Balance
Sodium hydroxide (pH modifier) Adjusted to pH 3.7

*15: HEC Daicel SE850K, Daicel Chemical Industries, Ltd.
[0178]

Preparation Example 10 (Styling lotion)

Malic acid 1.2
Lactic acid 1.0

Benzyl alcohol 0.3



1.0 D propyl ene glycol 0.5 Pol yoctani um 11fl 4 Or ganopol ysi | oxane A
(Exanple 10) 2.8 Organopol ysil oxane B (Exanple 11) 0.2 Ethanol 12.0
Per f urme 0.01 - 98 - WaterBal ance Sodi um hydroxi de (pH nodifier) Adj ust ed
to pH 3.7 *14: GAFQUATS 755N, | SP Japan-Ltd. [0177] Preparation Exanple
9(Styling gel) (Ps by mass) Malic acid

Dipropylene glycol 0.5
Organopolysiloxane A (Example 10) 1.6
Organopolysiloxane D (Comparative 0.5

Example 10)

Glycerine 1.0

Ethanol 12.0

Perfume 0.02

Water Balance
Sodium hydroxide (pH modifier) Adjusted to pH 3.7
[0179]

Preparation Example 11 (Styling lotion)

Malic acid 1.5
Glycolic acid 1.0
Benzyl alcohol 0.5
Phenoxyethanol 0.3
Organopolysiloxane B (Example 11) 0.8
Organopolysiloxane C (Example 6) 0.5
Polyethylene glycol (MW = 400)"'° 0.45
Stearyltrimethyl ammonium chloride 0.1
Ethanol 7.5
Water Balance
Sodium hydroxide (pH modifier) Adjusted to pH 3.7

*16: ADEKA PEG400, ADEKA Corporation

[0180]



1.5 CGitric acid 1.5 dycerine 2.0 Benzyl alcohol 0.3 1,3-Butylene
glycol 1.0 O ganopolysiloxane A (Exanple 10) 1.5 O ganopolysil oxane B
(Exanmple 11) 0.5 Hydroxyethylcellulose*1l5 2.0 Ethanol perfunme 25.0
0.02 - 100 -

Preparation Example 12 (Styling pump foam)

(% by mass)

Malic acid 1.0
Lactic acid 1.5
Glycerine 1.0
Benzyl alcohol 0.2
Dipropylene glycol 0.7
1,3-Butylene glycol 0.3
Organopolysiloxane A (Example 10) 1.2
Organopolysiloxane B (Example 11) 0.7
Organopolysiloxane D (Comparative 0.5

Example 10)

Polyoctanium-11*** 0.5
Polyoxyethylene tridecyl ether 1.0
Stearyltrimethyl ammonium chloride 0.2

Ethanol 5.5

Perfume 0.01

Water \ Balance
Sodium hydroxide (pH modifier) Adjusted to pH 3.7

*14: GAFQUATS 755N, ISP Japan Ltd.
[0181]
Preparation Example 13 (Hair cream, pH 3.7)

(% by mass)
Organopolysiloxane A (Example 10) 0.7
Organopolysiloxane B (Example 11) 0.3

Organopolysiloxane D (Comparative 0.3



Water Bal ance Sodi um hydroxide (pH nodifier) Adjusted to pH 3.7 *15:
HEC Dai cel 5E8501Cl1 Daicel Chemi cal Industries, Ltd. [0178] Preparation
Exanple 10 (Styling lotion) (% by mass) Malic acidl.2 Lactic acidl.0 Benzyl
al cohol 0.3 - 99 - Dipropyl ene gl ycad. 5 O ganopol ysi | oxane A (Exanpl e

10) 1. 6 Organopol ysil oxane D (Conparative0.5 Exanple 10) d ycerinel.O

Et hanol 12. 0 Per fune0. 02 Wat er Bal ance Sodi um hydr oxi de (pH nodi fi er) Adj ust ed
to pH 3.7 [EXk&R1ePreparati on Exanple 11 (Styling lotion) (% by nmass) Malic
acidl.5 dycolic acidl.0 Benzyl al cohol 0.5 Phenoxyet hanol 0. 3

Or ganopol y sdhemane B odexsaplumich) Qi A gswiopol ysi | oxane oG A(4€xanpl e 6)0.5

Pol yet hyl ene gl ycol (MW= 400)*160.45 Stearyltrinethyl amoni um chl ori de0. 1

Malic acid 0.5
Benzyl alcohol 0.2
Dipropylene glycol 2.0
N,N—Dimefhyloctadecyloxypropylamine 0.2
Cetanol 1.6
Isopropyl palmitate 0.5
Dimethicone (Dow Corning Toray Co., 0.5

Ltd., BY22-060)
Perfume 0.1

pH modifier (sodium hydroxide, As required
lactic acid)

Water Balance



Et hanol 7. 5 Wat er Bal ance Sodi um hydr oxi de -(pH nodi fier)Adjusted to pH
3.7 *16: ADEKA PEG400, ADEKA Corporation [0180] - 100 - Preparation
Exanple 12 (Styling punp foam) (% by mass) Malic acidl.0 Lactic
acidl.5 dycerinel.0 Benzyl al cohol 0.2 Dipropylene glycol0.7

1, 3-Butyl ene glycol 0.3 Organopol ysi | ox A (Exanple 10)1.2

Or ganopol ysi | oxane B (Exanple 11)0.7 C}a]@zﬁopol ysi | oxane D

(Conpar ative0.5 Exanple 10) Pol yoctani um 11*140.5 Pol yoxyet hyl ene
tridecyl etherl.0 Stearyltrimethyl anmppiy® chloride0.2 Ethanol 5.5
Per fume0. 01 Wat er Bal ance Sodi um hydr oxi ole (pH nodi fier)Adjusted to
pH 3.7 *14: GAFQUATS 755N, | SP Japan Ltd. [0181] Preparation Exanple
13 (Hair cream pH 3.7) (% by mass) Organopol ysil oxane A (Exanpl e
10) 0. 7 Or ganbpol 43 P198% S@XEE(%GW”E'”QEPG'YE"'@Y&&’!@B'W@) Fegmakhgying a

( Compar at e, 3.ing hPbpresERATB) e hbu G BERA kR Gy - anmoni um

ot —
- C

(1)
anN
g R

wherein R? represents a hydrogen atom or an alky! group, an aralkyl group, or an aryl
group each having 1 fo 22 carbon atoms, and n is 2 or 3, wherein said segment is bound
to each of at ieast two silicon atoms of an organopolysiloxane segment as a main chain
-via an alkylene group comprising a hetero atom, and wherein
the number-average molecular weight of the poly{N-acylalkyleneimine) segment is
800 to 1600,
the mass ratio (a/b) of the organopolysiloxane segment (a) as a main chain and the
poly(N-acylalkyleneimine) segment (b) is 65/35 to 82/18, and '
the weight-average molecular weight of the organopolysiloxane segment as,a main
chain is 10,000 to 100,000 and wherein
the weight-average molecular weight (MWg) of an organopolysiloxane segment

befween adjacent poly(N-acylalkyleneimine) segments is 1500 to 3500,

2. The organopolysiloxane according to claim 1, wherein a poly(N-acylalkyleneimine)
segment is bound to each of at least one silicon atoms that are not either terminus via an

alkylene group.

3 The organopolysiloxane according to claim 1, wherein a poly(N-acylalkyleneimine)
segment is bound to each of at east two silicon atoms that are not either terminus via an

alkylene group.



Mal i ¢ aci d0.5 Benzyl al cohol 0.2 Di propyl ene glycol 2.0

N, N- Di met hyl oct adecyl oxypr opyl am ne0. 2 Cet anol 1. 6 | sopropyl

pal mtate0.5 D nethi cone (Dow Corning Toray Co.,0.5 Ltd., BY22-060)
Perfume0.1 pH nodifier (sodium hydroxide, As required |actic acid)

Wat er Bal ance - 102 - CLAIMS 1. At X8ganopol ysil oxane conprising a
pol y(N-acyl al kyl enei m ne) segnent having a repeating unit represented
by the follow ng general fornmula (1): ---f-CH2fri (1) R wherein Rl
represents a4.hydTogegacdpolysiokareacabrdyil tgtiainpt, whsrelrtas Wgighighvetge or an
aryl group each having 1 to 22 carbon atons, and nis 2 or 3, wherein
sai d segnment MPECHYIYRIEN BV\Waka aprRreanopclaixaneeeesmant Befyesn aiircentpoliN-

or ganopol ysi i {n via an al kyl ene group
conpri si ng a&ﬁgﬁgggé§@%ﬁ$£g%§mq gﬁ@ﬂ%ﬁ&%_ t he nunber-average

nmol ecul ar wei ght of the pol y(N-acyl al kyl enei m ne) segnent is 800 to
1600, the mass ratio (a/b) of the organogolysiloxgne segnent
(a) as a maih chiveerasrprebilopyiepcrerdiog iedldiyl leweereintey weigbiravadeb) is
65/35 to 82/ 1 nd . t.he wei ght - a?i erage nol | ar i ght of, the
or ganopol ysi Taxale elahmOE =1 SidmpBrifate SolgrEoth et 4 it
wher ein _acylakQeMBin@B] scnRhBIS1 TMIesedcar wei ght (MAg) of an

or ganopol ysi | oxane segnent between adj acent pol y(N-acyl al kyl enei m ne)
segnents is 1500 to 3500. 2. The organopol ysil oxane according to

claim1l, wherein_a pol cyl al kyl enej mi ne), segnent i s boun 0, each
ot "t i east Tone L Feul SR R dPe ATy R HesIge ) SiRE
al kyl ene gr odtganopdiysild ke ReGABRRY! 4G HAePOAR-BAARICHRINE) ReGhahtTh)ls 68/32 to
wherein a pol y(N-acyl al kyl enei m'ne) segrent 1s ‘bound t'o each of at
| east two si8W2lon atons that are not either term nus via an al kyl ene
group. - 103 - 4. The organopol ysil oxane according to claim1,
wherei n the wei ght -average nol ecul ar wei ght (MA) of an
or ganopol ysi# oxafig &gﬂf&gmsngﬁn\é\%&r@ﬁl@ RCRIh 1CRhareNaIRY had kutiear) B Re)
segnents is 1600 to 3200." 5. The organopol ysil oxane according to
claim 1, whewginepelyrioxene ghgment ¢3)age theglob(NHaay alkydd ngiming) pRgrhemfb)as70/30 to
organopolysL%g%ane segnent between adj acent pol y(Nacyl al kyl enei m ne)
segnents is P00 to 3000. 6. The or ganopol ysi | oxane according to
claiml1, wherein the mass ratio (a/b) of the organopol ysil oxane
segnent (a) and the pol y(Nacyl al kyl enei m ne) segnent (b) is 68/ 32 to
80/20. 7. The dhgargeporopsildxeraaomingde dieing! tvwherdimRinepresahie aenathyl beup,
mass ratio (a/ R of the organo ol¥siloxan segnment (a)and the
o y (N acyl dGMAReH T oORgRBREY ShFSHEPTERd0 to 70/ 21 8 The
or ganopol ysi | oxane according to claim1, wherein Rl represents a
met hyl group, an ethyl group, a n-propyl group or an isopropyl group.
9. A hair cdsnetA baicaspeliciamprising trerqeanopoysiisidnerearediag todlaindg t o
claim1. 10. The hair cosnetic according to claim9 further
conprising one or nobre organic

10.  The hair cosmetic according to claim 9 further comprising one or more organic

solvents selected from the group consisting of the following (b1) to (b5): '
{b1) 2 compound represented by the general formula {2)
2
R ——(OCHZCHZ);—(OCHZCI:H)G—-Z

2
AY (2)

wherein R represents a hydrogen atom, an alky! group having 1 to 6 carbon atoms, or a
group R®-Ph-R*-, wherein R® represents a hydrogen atom, a methyl group, or a methoxy

graup; R* represents a bond or a saturated or unsaturated divalent hydrocarbon group



solvents selected fromthe group consisting of the following (bl) to
(b5): (bl) a compound represented by the general formula (2)

R2- (OCH2CH2) -p (OCH2CH) c-EZ(2) AY wherein R2 represents a hydrogen
atom an al kyl group having 1 to 6 carbon atons, or a group

R2- Ph- R4-, wherein R3 represents a hydildgen atom a nethyl group, or

a nmet hoxy grecup; R4 represents a bond or a saturated or unsaturated

di val ent hydr degindpdto Ytabgn atemd;Ghd Phhawesegtsl 4 mardhheayldreygrat deeprashisPh
represents a paraphenyl ene group, A represents _a bond or a saturated

di val ent hydr &8¢ ®GHs rB‘GBdWa'@PtrT@(dFPCWBOWQTE%RE%’H‘ga%tﬁﬁﬁcarb?”ém‘sz\{@&li’ﬁeaCh

L,”SSEF;”?‘SSLLZ@%@@&S@%?%?%@% A0 8 2 P Ssp, PP ABRLP D2
q=20, Z reprwepérmeatlmydamwaggr@ﬂmo Saprdvidied that wreh peiqherZﬁapFBééﬁt@gen
atom or a group R3-Ph-; é N-al kyl pyrrolidone or

N-al keny! pyr r GY3@OHECY M a0hREK nahel Pkd/nYdgRas0 ptogt oragradkBny - gr oup

ey Sne cor bana: LA ARATBoRISRS B AZIBAILABRE LA g1 grolBH By

al kyl ene car bonat
pol ypr opyl ene geguf Galind @1 180carbonWdIey bidised agerogen gemt ar wei ght of 100
to 1000; and Sb5) a lactone or a cyclic ketone represented by

t he gener al forrrul(l?a?' @n plkyleas cargpnategyaving 2't¢ 4 ey Blpmaher ei n X
represents a meth en. a r

Subst i tuent o i 1 aranoPPERaRaRS e o s e RS0 o
i ndependent | y1ggeafd or 1. 11. The hair cosnetic according to claim
10, wherein the organic solvent is at |east one selected from

di propyl ene gl ycolbd) 2 |&tangoaacuslio ketorreigpipseriedt bbb gemtial fowyua @hifol or (3):
2- benzyl oxyet hanol propyl ene carbonate, and pol ypropyl ene gl%col

( nunber - aver agR® )Q'Ng(ul ar wei ght %- .12, Th% smetic
according to cl a.gim ei n ?‘Deﬁogani sol ver{B a~a | ower al cohol
having 1 to 6 E at/ons. )Tjj_e/halr cosrretl c ac ordingito claim
10 conpri si ng a o carbo yl’Pc a whi ch ?Pe a hydroxy
group or a salt thereof - 105 - 14. The hair cos ti cording to
claim 13, wherein the organic carboxylic acid which may have a
hydroxy group is a H@dlroxycarboxylic a¢t)d having 2 to 6 (§arbon al ns.
15. The hair cosnetic according to any one of clainms 9 to 14 further
conprising a set polyner. 16 The hair cosnetic accordi ng to claim
mass wi th wat SreenpeoRidafetylde Crotedad SaPtEBrO R AT, P

is a sem sol i dutstitibhtsgiffe@AIASH EadWbther, and a and b each independently are Dor1.

11.  The hair cosmetic according to claim 10, wherein the organic solvent is at least one
sélected from dipropylene glycol, 1,3-butanediol, benzyl alcohol, phenoxyethanaol, 2-
benzyloxyethanol, propylene carbonate, and polypropylene glycol {(number-average

molecular weight, 300 to 500).

12.  The hair cosmetic according to claim 10, wherein the organic solvent is a lower

alcohol having 1 to 6 carbon atoms.

13.  The hair cosmetic according to claim 10 comprising an organic carboxylic acid

which may have a hydroxy group or a sait thereof.



-105 -

14.  The hair cosmetic according to claim 13, wherein the organic carboxylic‘acid which

may have a hydroxy group is a hydroxycarboxylic acid having 2 to 6 carbon atems.

15.  The hair cosmetic according to any one of claims 9 to 14 further comprising a set

polyrmer.

16.  The hair cosmetic according to claim 13 or 14, wherein the pH is 2.5 to 4.5 at 25°C

when diluted 20-fold by mass with water.

17.  The hair cosmetic according to claim 9, which is a semisolid styling composition. -



