TI TLE OF THE | NVENTI ON DETERGENT COVPCSI TI ON BACKGROUND OF T ga%ygENEION '
Field of t'he Invention: The present invention relates t R M det ér gent
conposition, and, nore particularly, to a detergent ‘conposition exhibiting )
extrenely reduced irritation to the skin and the hair, possessing e\

out st andi ng detergency and foam ng and foam breaking capability, and

I nparting an excellent feeling upon use.. Description of the Backaround

Art: Anionic, cationic, anphoteric, and nonionic surface active agents have
conventlonally been used for det.ergent conpositions for washing the skin,

the hair, and ELELELQE.!EELEHHEEE&%ﬂbn|c surface actlve agents possess good
detergency and foam ng capability,_their |rr|tat|on Lo the skin and the .
hair is sometines problem hbnlonlpggﬁﬁ QM?Q&IquMLS are inferior to

ot her surface active agents ingthe ' and in the quality

of the foam For exanple, poly&e a | ow foam ng

capability.. Ajfi E8|XQ|¥ gs&g n490 qt.produce foan1smﬁftly and the foam
produced is roug%—rn—quaﬁrry-iéngﬁcgbr|c surface active agents have good
foam ng capability, phut E:Bﬁeh?{a&hb%n"t‘i%@i‘ id] dted o/ a ROVl (ddieRfEnt

I nsufficient detergency tomar sebum and fats. They inpart an inadequate
feeling after wgmpb8gtibal chfa)! moed Pairtitlatdit,Aitd &) detergent

composition exhibiting extremely reduced irritation to the

-

%: skin and the hair, possessing outstanding detergency and
foaming and foam-breaking capability, and imparting an
excellent feeling upon use. .

Description of the Background Arts:

Anionic, cationic, amphoteric, an& nonionic surface
active agents ha#e conventionally.been used for detergent
compositions for washing the skin, the hair, and the like.

Although anionic surface active agents possess good
'deteigency and fdaming'capability, their irritation to the
skin and the hair is éometimes problem. Nonionic su;face (_
active agents are inferior to other surface active agents in
their foaming capability ana in the quality of the foam.

For example, polyoxyethylenealkyl ether has a low foaming
capability. Alkylpolyglycosides do not produce foam swiftly
and the foam pioduéed is réugh in guality. Amphoteric
surface active égents have good foaming capability, but the
foam is ;ough in quaiity, exhibiting bhly insufficient
detergency toward sebum and fats. They impart an inadéquate

feeling after washing. Detergent compositions containing



‘cationic surface active agents have drawbacks in their poor foam ng
capability bad quality of the foam and unpl easant feelings which they
Jdmpart after rinsing. Furthernore, they sonetimes inpart irritation to the
skln,dependlng upon the manner and the conditions under which they are
used;dln view of this situation, the present |nventors have undert aken

ext ensi ve studies |n or der t develqp a deterg osi ti.on which. s free
fromthe drawbadeEigh %&'&%Q?&F é@g@ﬁ'ﬁ‘ﬁa 2?"‘:}' poor

result, the presen |nventor a. t._CO

exhi biting ext rﬁ’(ﬁn&l jril;ﬁp?at!?% r}'t%ﬂ.‘é' sc‘%erﬁlfg?ﬁ %‘%S utnpcireasant

possessi ng excel ﬁﬁgﬁ: Jéyag fyg%f d |

and inparting ar# exce)fqegq{ el §up n use cou e p odu?ed(}g:by usi nd tt¥1ey

these surface acdmpeh B r#&ﬂ?tﬂefiwﬂﬂb@ tadid Isqcitxmspéndmgv%ﬁw LR
I mne polynmeric conpound d further that its detergency and foam ng

capabi lity coul gudihed Qifid Sthe \ondi Sonsithddie whilglotHey ayy adedd a
m nimal degree of irritation and a confortable massage feeling to the skin

and the hair, if a warerviesy uf echpis ysiebuatsi onse e patdsemtiiimventors have
polyethylene I m ne polynmeric conmpound. Such findings have led to the
conpl etion of thomdextaken iextansiore studiey ior omden weEdEvVENop a detergent

composition which is free from the drawbacks which each type
of snrface active agent have. As a result, the present
inventors have found that a.detergent composition_exhibiting
extremelypreduced irritation.to the skin and the hair,
possessing excellent detergency and foaming and foam-
breaking capability, and imparting an excellent feeling upon
use could be produced by using these-surface active agents
together with a specific typenof'polyethylene imine
. polymeric compound, and further that its detergency and
foaming capability could be promoted even more, and the
composition provided a minimal degree of irritation and a
'comfortable massage feeling to the skin and the hair, if a
water-soluble polymer is used together with the polyethylene
imine polymeric-compound. Such findings have led to the
‘completion of the present invention.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
provide a detergent'composition comprisings: _
" (A) a polymeric compound comprising recnrring units

(I-1) and (I-2) at a ratio by weight of 9:1-1:9,
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Accordi ngly, an object of the present invention is to provide a detergent
conposition conprising (A) a polyneric conpound conprising recurring units
(I-1) and (1-2) at a ratio by weight of 9:1-1:9, 2 [err] wherein [err]
is a hydrogen or a nethyl or ethyl group, ‘R represents an alkyl, aryl or
aral kyl group having 4-15 carbon atons, and (B) at |east one nenber N
sel ected fromsurface active agents and water-sol ubl e polyner. Qther _

obj ects, features and(BCHeCHapes of the invention will hereinafter becone
nore readily apparpég fron1the f.ol | ow ng(Tedkri ption.. DETAI LED DESCRI PTI ON
OF THE | NVENTI ON AND+GEPERRED EMBODI MENTS Butyl,. pentyl, hexyl, heptyl,
octyl, nonyl, decyl, undecyl, tridecyl, pentadecyl, 2-nethylpentyl, 2-
propyl heptyl, pheny! = {3 B2)phenyl , p- eth¥lphenyl benzyl , naphtyl gr.oups
-are given as exanpl eg bf the group [err] }he recurring unit of forrmula .
(I-2) which constlt%tES Phe . pol ynmeri c conpound of .conponent (A). Especially
preferabl e groups are t hose having 6-12 carbon atons. -

wherein Rl is a hydrogen or a methyl or ethyl group, R2
repreeents an alkyl, arjl or aralkyi group having 4-15
~ carbon atoms, and |
(B) at leaet one_member selected from surface active' -2
agents'and'water;301ubie polymer. ..
 Other cbjects;:ﬁeatures_ahd advactages of the inven;ioc
will hereincfter'become more reedily’appa:ent from the - |

following description.

DETAILED Dns_cnip'rmn OF THE INVENTION
' AND PREFERRED EMBODIMENTS

Butyl;.pentyl, hexyl, heptyl, octyi, nonyi decyl,
undecyl, tridecyl, pentadecyl, 2-methy1penty1, 2- |
propylheptyl, phenyl, p—methylphenyl, p-ethylphenyl, benzyl,*u)
naphtyl.grcups are given as examples of the group R2 in the
recu:ring‘unit of formula (I-2) which constitutes the
polymeric.compcund of component’ (A). Especially preferable
groups are those hacing 6-12 carbon_atcms.

The N;terminel of pclymeric*compound-(Aj may be methyl,
ethyl, propyl, dodecyl, or the like, with an especially :
preferable N-terminal group being methyl or ethyl. The C-
terminal of polymeric compound (A) nay be hydrcxyl, acetyl,



*The N-terninal of polyneric conmpound (A) may be nethyl, ethyl, propyl,
dodecyl, or the like, with an especially preferable N-term nal group being
,methyl or ethyl. The G terminal of polyneric conpound (A) nmay be

hydroxyg acgtyl 3 | auryl am ne, diethanol am ne,” or the like. For the
conpiund used in the present invention, hydroxyl and acetyl ps are nost
preferable. Alt é@&ﬂhﬂﬂéﬂ? addethanodaminei, o 0¥ §§etélkﬁe nsP CGHSrCREPQHPd

230;28 §§By:g;L§§%§£Found e&@ its @fefer ble : eculﬁhéggog F§¥3P8%8§§Be

t

§Lpof;m.°:l 0t a&aﬂ e i e o g %a%@“”ef% 3% KpEsdiltions as
one eo um

one Lype of un o L0 (bR el o) Y pedGale i ool 180 0Begr
combi nation of %?"etf%(f(a'bﬁ.g m@}%%l'ra@ r:eiggh hat-ahad NG tsm-cz@r ) abemeeganyt

of [err] in (I- di fférent or nore fromeach
ot her. The rath oo , W0 .of the recurring units (I- 1) and (1-2) in the
copolynmer is 9:1- 1.9, and particularly preferably 9:1-4:6. The synthesis of
pol'yner (A) used in ti ptaamture of the copolymer may be either block or
random, with the preferred structure being the blOCkl.
copolymer. In the combination of recurring units (I-1) and
(I-2), either one type of unit from (I-1) and from (I-2) may
constitute a combination or two or more types from (I-1) and |
from (I-2) may be combined. A preferred combination of-
| unzts (I-l) and (I-2) is that having the carbon atom content
of Rl in (I-1) and-that.'of_R2 in (I-2) different 3 or more
froﬁ each other. The ratio by weight-of the recurring units
(I-1) and (I-2) in the copolymer is 9:1-1:9, and
' particularly preferably 9:1-4:6.
The synthesis of_polymer (A) used in the present
lka, invention can be carried out, for example, by the cationic
| éolymerizatien.involving,ring-openinguand isomerization of
2-suﬁstitnted-z-oxazoline, e.g. 2-ethyl-2-oxazoline, in
accordance with Polym. J. 4, 87 (1973). For the preparation
of the block copolymer, two: or more types of 2-oxazollne
monomers are successively polymerized by the ring-opening
accordlng, for example, to the description in Japanese
Patent Laid-open (kokai) No. 230027/1984. The randem

polymerizatiqn is performed by mixing two-orﬂmore types of



I nvention can -
i nvol ving ring-

be carried out, for exanple, by the cationic polynerization
openi ng and |soner|zat|on of 2-substituted-2-oxazoline, e.g.

- 2-ethyl - 2-oxazol i ne, in accordance with Polym J. 4, 87 (1973). For the

preparation of
nononers are s

t he bl ock copolyner, two or- nore types of 2-oxazoline S
uccessively pol ynerized by the ring-openi ng according, for\f

exanpl e, 10 t he (as6dNind hddbma MGRE &3 ;gg# ﬁéﬁ.f%%éﬂﬂ?@t “&e

230027/ 1984. The randon1po|yner|zat|on |s

‘types of 4

The amount of

I nvention is d
‘anmount may be

by wei ght for

the solid dete
of the present

Wo Or
2- OXazd NEndHH BY. @O 11790 tHe & éﬁ?ﬂ;{é}& Fomps féﬂﬁx
polymer (A) in the” etergent conp05|t|on of The present
eﬂbnﬂhampresenteinunntﬂﬂntﬂsedepehdﬁng o&Rﬁhéﬂﬁy§&SLoflthe
1-40% by wei ght. for the |iquid detergent conposition, 10-70%
predysits.y pF ok iesrampiie c dheo sinount, mayd k0-18000% bynaiegights or
rgent conposi tion. Conponent (B) of the detergent conposition
fom &he diquid detengantncompesitiony, 1wtk &y cvedght. for

noni oni ¢ surfac actlve a&ents O these, preferred anionic surface active

agents (herein
t he aspect of f

datengent Gompasitiony and: AAnf0s by Br)ellgptr r:@m
%%msrgﬁ cfj‘%ltelrlgténtarc%ﬂcp%tsti\ti%c'.d al kyI sul fate, al kyl ether
| Component (B) of the detergent composition of the

present inventicn-inCIudesjanionic, cationic, amphoteric, i;}

‘and nonionic surface activefagents._ Of these, preferred -

anionic surface active agents-(hereinafter referred to fronf
time to-timehas-component (ﬁ)-l) fromvthe-aspect of foaming
capability are fatty:acid;.alkylsulfate, alkyl ether |
carboxylate,-polekYethylenealkyI;ether‘sulfate, phosphate,

_N-acylaminoeacid} isethionate, and sulfo-Succinate

compounds. Either one kind Or'a.combination'of two or more .
kinds of these anionic surface activesagents can be used in
the present'invention. ‘Phosphate, isethionate and sulfof
succinate compoundSﬁare‘lessairritative-and thus are L—)
particularly preferable._" | |

Preferred fatty aczd and alkylsulfate anionlc surface
active agents.are-those having"a-linear or branched,_ -
saturated’orfunsaturated=alkyl'grcup.of a 8'20'carbon atom
content and having an alkali metal or‘alkanol amine as a
counter ion. | |

Preferred alkyl ether carboxylate and

polyoxyethylenealkyl ether sulfate anlonic surface actrve

2



tarboxyl ate, pol yoxyethyl eneal kyl ether sulfate, phosphate, N-acyl anino
acid, isethionate and sul fo-succinate conpounds. Either one kind or a
conbi nation of two or nore kinds of these anionic surface active agents can

be used in the present invention. Phosphate , isethionate and sulfo-
succigat e conpo i éﬁgl %m€ t

preferable. Pref ref;g %%%;%%éléd l?ind“{?k sué % % Cdl?{#]?aizyou&tcounter
agents are those dR\dddidendbas Prtﬂléath“{‘g;ﬁ o iy

al kyl group of a 8-20 carbon-at oom cont ent c?ﬁl ng an aI| gﬁt nJ.c

al kanol am ne asswrfLedtLitive. adurtL dmt, airk}’éd@iifhﬁin,caid}@@irﬁhfg amtbo
pol yoxyethyl eneal kyl ether sulfate anionic surface active 5 agents are

those havi ng t hanchee ¢§ petioflend oxixieuin corstage) on as defined for the
fatty acid and al kyl sul fate anionic surface active agents and, in addition,
containing 1-50 nol esGivertds | examplesicof rprafteximd phoasphate d:mealasm.omc

preferred phosphate type anionic surface active agents are those having the
f0| | owi ng f or mulgnxfage ackive jagents are those having the following formula

(II) or (III).

0
o R°-(0OCH,CH3 ) x-0-P-0OM : (I1)
ozl
4_act
R*=(0CH5CH9 )+,~O o
2NN (III)
RO-(OCH,CH,),-0" o0zl
wherein R3, R4, and R individually represent a linear or
branched alkyl or alkenyl group of a 8-18 carbon atem
content, 2l and M1 individually represent a hydrogen, an
alkali metal, or en alkanol amine having a hydfoxyalkyl
; group of a 2-3 carbon atom content, end X, ¥y and z are a
—/

number of 0-10. Particularly preferable compounds
represented by formula (II) or (III) are those containing
0-3° moles of ethylene oxide, especially containing no
- ethylene- oxide, and having an alkyl group of a 12-14 carbon
'atom'content. Specific examples include sodium mono- or
dilauryl phoephate, potessium-monof or dilauryl phosphate,
mono- or dilauryl diethanolamine, mono- or dilauryl

triethanolamine_, sodium mono- or dimyristyl bhosphate,



[err] wherein [err] and RS individually represent a linear or branched

al kyl . or al kenyl group of a 8-18 carbon atom content, [err] and [err]

i ndividually represent a hydrogen, an alkali netal, or an al kanol am ne
havi ng a hydroxyal kyl group of a 2-3 carbon atom content, and x, y and z:
‘are a nunber of 0-10. Particularly preferable conpounds represented by A
formula (11) qotassiumrmondeser cdirmyristpl (plsosphasepfmmd»ylenednxjmhtyl
especi al |y contai ning no ethyl ene oxide, and having an al k group of a
12- 14 car bon. enmmmrﬂie@p@mlmi@qamm-wm@gw phesphate

di l auryl phosphat e, pota55|un1nnno- or dilauryl phosphate, .nono- or - _
di | auryl di et HepipEhanelaning. and dF»%u*%*etrlethanolanine, sodi um nono- or

or i myr st Yl phosiheR thelRaReru ﬁ%%mﬂ?w (45} end) CRREE e Zn‘)s”é)d
(1) are 322&-?9%%%*?%%“3%' - ?%%’.-“ﬁ%ﬂ? oS SRR e dontfe ¥ Slefetdnfe
pret Zr IR s e é‘%’mﬁﬁ’? éé"%%"%ﬁ%‘%‘ﬁ'r& ies aﬁ’?*’e‘f"%‘él%n? oni ¢
‘ especially preferably 10:0-7:3. _
- Given as examples of N-acylamino acid type gnionic _
surface active agents are compounds of the following formula_
(vy. | | et
R6-c-N-cH-cOOM2 _ '( v )
0 R7r® |

whgrein RG represents a linear or branched alkyl or alkenyl
group of a 7-21 carbon atqm-content,"R7_:epresents'a

' hydroéen atom, an.alkyl or alkenyl group of a 1-4 carbon

'atom-content,'Rg;is a groué'repreSented.by fo;mula -(CHZ)pR9

“(wherein p is an integer-of'0-4.and.R9 is a hydrogen, a -
hydﬁoxyl group, or a group COOM2), and M2 represents a | f;j
hYdrogen, an'alkali'metal, or"an-élkﬁnol'amine; |

There are the L-isomer, D-isomer and lacemate for the

compoﬁnd represented by formula (IV), all of ﬁhich can be

- used fcr'the purpose,of the'present invention. Preferable .

' compounds‘of formula (IV) are-N-myristylélutémic.acid;'N-
lautylglutamic-acidy N-lauroyl-N-methylglycine, N-
'lauroylaspartic acid, N-lauroyl serine, and_the-like, as

well_as'their alkali metal salts and alkanol amine salts.



‘surface active agents are conpounds of the following formula (1V). [err]
wherein R6 represents a |inear or branched al kyl or al kenyl group of a 7-21
;carbon atomcontent, R7 represents a hydrogen atom an al kyl or al kenyl
group-of a 1-4 carbon atomcontent, [err] is a group represented by fornula

oroup o a-ap Lo FYPURRE prkpeiad BEchFRchinfaoLiBnEpRLE, Sikbace
. " _ , e
conpound represgﬁgggebgségF%usgg(Fekgbggago?fm%?%hggg%ogggﬂSgégﬁgégtLgs' :

purpose of the present invention.  Preferable conpounds of formula (1V) are
N-nmyristyl glutamc aﬁlﬂ-cbbChgéﬁ ggéﬂﬂanic aci d, N-Iauroyl-wvyethylglycine,
N lauroyl aspartic acid, Nla roél erine, and the like, as well as their
al kalinmetal salts and al kanol am ne salts. 7 Typi cal exanpl es of
i set hi onat e t ypewhereRhCR30r kapeesentycangankylasce alkeaybdgrodptbe a 7-21
followng formula (V). [err] _ . (v) wherein [err]
represents an abkybonraabmenphtgnﬁupndfma-ieﬁtesenbsnaahpdrogenenananﬂkali
[err] represents a hydrogen, an al kali

: metal, or an alkanol amine.

‘Lauric acid group, myristic acid group, oleic aeidl
group, coconut oil fatty acid group, and the like are given
—/ | as examples of fatty acid group represented by rR10_coo-.
Counter cations represented by M3 include sodium, potassium,
. triethanolamine, diethanolamine, monoethanolamine, and the
like. | B |
Examples given for sﬁlfo-succinic acid type anionic
surface active agents are estereaof a higher alcohol or its
ethoxylate and sulfo-succinic acid, or sulfo-succinic acid
esters derived from a higher fatty_ecid.amide, which are

represented by the following formulae (VI) and (VII).

—/ . (I, |
| r1l_C-cr-CH,-coOM? o | R (VI)
Lo | | | |
) |
R11l-C-cH,-cH-cooM? . VI

soqut

wherein R1l represents-a group-Rlzo-(CHzcﬂéd)q- or



metal, or an al kanol ami.ne. Lauric acid group, nyrl stic acid group, oleic
acid group, coconut oil fatty acid group, and the like are given as
exanples of fatty acid group represented by [err] Counter cations
represented by [err] include sodium potassium triethanol am ne, : -

-di et hanol am ne, noet hanol-am ne, and the Ii Exanpl es given for N
sul f o- succi ni c%c@@%@ﬁ%ﬂhﬁ&”f%%tﬂk@ msﬁfgﬁe aesh@lfe:an)fora -

hi gher aIcohoI t | at e d sul f o-succinic aci or, sul fo-succinic -
acid esters defm S’ﬁ‘ﬁ rﬁqﬁ raaﬂ‘oﬁq &WRA é‘ %ﬁ%ﬁ’%ﬂ-’r@ N &M ent ed
by the follomn r ul iV {%élﬁ err] . rein.Rl resents.a
group [err] en[q]'J 3{1 Lang ra y:'br‘:&ﬁched

; ﬁz;rogragrzz&mﬂo@%én;»ﬁfégszefgs%mw&ogsesw W
%?e? Isgl 3&2”’2%}5%&5%2—&3’)2% g&n‘: {Ih%e%%%%ﬁ %ng@o%‘lgﬁ kal I 3&%
i on, al kaI ine satdr-sxlablesaltmm Weleted Frod Gy @ﬁiﬁﬁ)mdﬂﬁimng of
' alkali metal ion, alkaline earth metal ion, ammon:.um ion,
and organic ammonium ion. ' |
Of the esters of a higher alcohol or its ethoxylate and
sulfo-succinic acid represented by formula (VI) or (VII), u
preferable compounds are disodium salts of secondary alcohol
(Cll 13) ethoxylate sulfo-succ:.nate (e.q. Softanol MES-S, 5,
7, 9, 12; E0=3, 5, 7, 9, and 12 moles, respect:.vely--'
trademarks of Nippon Shokubai. Kagaku I_(ogyo Co.), disodium
- salts of lauryl alcohol or- its e'thoxylate. (EO=3, 6, 9, or
12) sulfo-succinate, oisodium- salts of ester of synthetic '
primary alcohol (Cjp.3s5) of its ethoxylate. (EO=2-4) and
‘sulfo-succinic acid, and lthe ‘like. -Typical..examples- of - B
sulfo-succinic acid esters derived from a .'higher fatty acid u |
- amide. repfesented by formula (VI) or (VII) .inclﬁde- disodium.
salts of lauric acid polyethyl_ene glycol (Eo.=1' or 2) amide
and sulfo—snccinete, disodium salts of oleic acid
polyethjrlene- glycol (EO=1 or 2) amide sulfo-succlnate v
sodium salt of coconut oil fatty acid-polyethylene glycol
(EO=4) and sulfo-succinate, and the like.

The amount of anionic surface active agents (component

(B)-1) to be incorporated in the detergent composition of



'O the esters of a higher alcohol or its ethoxylate and sul fo-succinic acid
represented by fornmula (VI) or (M), preferable conpounds are di sodi um
,sal ts- of secondary al cohol (Cl11.13) ethoxylate sulfo-succinate (e.g.
‘Softamol MES-3, 5, 7, 9, 12; ECtB 5 7, 9, and 12 nol es, respectively:

tradggar ks of N on Shok%? §pg§%?§§dga iOg%% Xﬁggtgfog gauryl

al cohol or its |so fum =

salts of ester ﬁ:‘oﬁ)ﬁ'&ttget I G %rd ?% andla?ﬂ%lm]lt [%55:] ypl P&? ehggp}sgag_e?o% by

(EGC=2-4) and su succi ni ¢ acl exa
sul fo-succi nic gl %m atf%rzst‘ilﬂ"l‘i ifd’ QoL l&%oﬁ@bhy.tgahd a0-80% by

represented by for (V) or I ncl ude di sodium salts of lauric acid

pol yet hyl ene gl wedlghtF@ok Qﬂhe'Z)g eAdé tengbats conposteiomi, s antu20s80ssby
of .ol eic acid polyethylene glycol ( 1 or 2) am de sul fo-succinate, sodium

salt of coconut weliighftatfior ahed-godliyeidetergeng! yompoi€ion.and preferable

sul fo-succinate, and-the |ike. The anpbunt of anionic surface active agents
(conponent (B)- Patio of dompomesntat(d) ﬂmd:wgmvonongemﬁ)cénpgsﬂﬂrénléﬂg

the present invention is dependent on the types of the products. A SU|tabIe
amount, for exaepide esperied 1y yoRferakdiyySt 1~dSthe |iqui d detergent

conpositlon 10- 50%)%£
' e detergent composition in which component (A) and

component (B)-1 are incorppraﬁed exhibits excellent

N2 detergency, foaming capability, and foam-breaking
capability, imparts an éxcéllent feeling.upon use, and gives
extremely reduced irritation to the skin and the hair.

'Nonionic surface active agents which can be used as
component (B) (hereinafter referred to from time to time as
component (B)-2)'inc1ude, for example, polyoxyalkylene type
nonionic surface active agents such as polyoxyethylene alkyl
ether, polyoxYpropylene alkyl ether, polyoxyethylene

_alkylphenylzether; poiyoxyéthylene glycol fatty acid ester,

- ethylene oxide derivative of propyieﬁe glycol fatty acid
ester,'polyoxyethylené sorbitane fatty acid eSter,_ethylene'
okide-derivatife of mono- or polyglycerine: fatty acid ester,
ethylene oxide derivative of trimethylolpropane fatty acid
ester, polyoxyethylehe'hYdrogenated castor oil,
polyoxyethylene hYﬂ:ogenated castor-oil fatty acid ester,
polyoxyethylene hydrogenated castor oil pyroglutamic acid
ester, polyoxyethylene glyceryl pyroglutamic acid ester, and

the like; saccharidé'ester-type-surface actiQe.agents;

10



3

wei ght for the gel type detergent conposition, and 20-80% by wei ght for the
solid detergent conposition. A preferable ratio of conponent (A) and
conponent (B)-1 is 10:1-1:100, and especially preferably 5:1-1:5. The

det ergent conpositi-on in which conponent (A) and conponent (B)-1 are -

I ncor porated exhibits.excellent detergenc f oani _ng Lt and g

f oam br eaki ng 8355§%F%??,%Fh§ rF?PghsgfggﬁPbﬁF%nglP§§R§86n55§spa§ﬂaegi;és‘
extrenely redu Akl Eltati t in he kb k Qi f

active agents &ﬁ?@ﬁ éghabgaggé ?h%eggﬁﬁbﬁgﬁgt%e)PPEQQ&?%%?F@% ?gig&rggipo
fromtine to tegeeds;CoBRYgaTbarhe’ b1kl Bifierkd atkyinhtnePBicrAYY! kithene
type nonionic surfacé active agents such as pol yoxyet nyl ene al kyl efher,

pol yoxypr opyl egreallkkk.et her, polyoxyethyl ene al kyl phenyl ether,

pol yoxyet hyl ene glycol fatty acid ester, ethylene oxide derivative of

propyl ene glycol faOfythe dbesecnonionicxgarifacenactdwvbi ageatBadbfy acid
ester, ethylene oxide derivative of nono- or polyglycerine fatty acid
ester, ethyl encosppaenge(B)al2i,v&hose: hamingy ro| HLBp¥adueaofygneateystban

pol yoxyet hyl ene hydrogenated castor _ail, polyoxyethilene hydr ogenat ed '
castor oil fatfy Berg§icudarly,efyfxybihprenprriarabdfat cFheBLE, vailpe here

SRR (OB i ST e e

values proposed7by Oda, Terajima, et al. according to the

-

following equation. - o | . : \J

- 2 inorganic value -
HIB = ' . x 10
: L organic. value

Typical saccharide ester typei§urf§ce active agents are
sucrose fatﬁy.acid'ester surface active-agénts. Examples.of_
typical saccharide ether type*surféce active agents are
alkyl.Qchdéidéftype surface active ﬁgents represenﬁed by
tha«followinggfénmula.(VII). |

RMo-r1S0),-, . (VII) |
. S S . A\
wherein R14 represents a linear or branched alkyl, alkenyl,

- o:zalkylphéhzi:group=haviﬁg.s-ls.carbon atoms, R13
représents;ggfalkyleﬁé grou§~havingﬁ2-4 carboﬁ'atoms, G is a
reducihg-sugar;havingusfﬁ_carbon atoms, m.denotes a value of
0-10, and n denotes a value of 1-10. 'ot-theéé,-paiticulaﬁly
preferablezére:decylgljcosidé;ilaurylglyéoside, | |

- laurylpolyglycoside, decyipolyglycoside, and the like.

Specific saccharide amide surface active agehts include

11



saccharide ether type surface active agents; saccharide ami de type surface
active agents; polyglycerine fatty acid esters; polyglycerine alkyl ethers;
~al kyl am ne oxides; and the like. O the above nonionic surface active
agent s~of conponent (B)-2, those having an HLB value of greater than 4,
partisdl arly of 6-16, are preferable. The HLB val ue here is the val ue

det er mi ned fromAGRPUNASY FRRTFRREAY IV then fintd gy FarmlaodY Iy o) i nm,
et al. according to the follow ng.equation. [err] inorganic value HLB

x 10 [-err] organic value Typical saccharide ester type surface active
agents are sucrose fatty 161 gﬁegzsurface'active agents. Exanpl es of
typi cal saccharide ether type pufface active agents are augﬂ éyycosids
type surface active agents re ted by the foll ow ng forndi (V).
[err] wherein [err] represents- a linear or branched al kyl, al kenyl, or

al kyl phenyl group having 6-18 carbon atons, [err] represents an al kyl ene

group having 2- 4gfevdian et ®nEepredénts £ AT O19Brdtichetd a'i:k?lc,arﬂ%nyl,
atenms, mdenotes a value of 0-10, and n denotes, a value of 1-10.
these, particul & )alkylphenyl group having 5-17 carbon atoms, R17

' | represents a hydrogen atom, a linear or branched alkyl or

alkenyl group having 1-18 carbon atoms, a group

-(CH,CHO);H 18 o =
118 P ﬁhgrein-R represents a hydrogen gtom or )
methyl group and 1 denotes a’ value of 0-30, or a group
-CH2-Cﬁz-Oﬁ, -CHy-CH~CH3, or -CHZ-CﬂerHz-dH, and
o | |
72 represents a polyhydroxyalkyl group derived from
saccharide residue having 4-30 carbon atoms.
Enumerated as specific examples of polyoxyalkylgne type
noniohic‘surtace.active agents are polyéxyethylene(S)

W hydrogenated castor oil, polyoxyethylene(?) hydrogenated
castor oil, polyoxyethylene(10) hydrogenated castor oil,
polyoxyeﬁhylene(20).hydrogenated castor oil,
polyoxyethylene(30) hydrogenated castor oil,
polyoxyethyléne(40) hydrogenated.casﬁor*oil,
polyoxjethylene(SO) hydrogen&ted-castbr-oil,
polyoxyethylene(60) hydrogénated'céstor-oil,.
ﬁolyoxyethylene(S) lauryl éther;_polyoxyethylene(S)'stearyl '
ether, polyoxyethyleng(S)'decyltetradecyl etﬁer, |

12



preferable are decyl gl ycosi de, |aurylglycoside, |auryl polyglycoside,

decyl pol ygl ycosi de, and the |like. Specific saccharide am de surface active
agents include - conpounds represented by the following formula (VII1)
[err] wherein R16 represents a |inear or branched al kyl, al kenyl, or -
al kyl phenyl group having 5-17 carbon atoms, [err] represents a hydrogenyy
atom a |inearpolybxyethylienelyD)odeaiykteyiradecyd atheng 1-18 carbon atons,
-a group [err] wherein R18 represents a hydrogen atom or nethyl group:
and 1 denot es polyivxyethydese(5)r hexyldepylecethery pplyokyehlylene]5)
represents a pol yhydroxyal kyl. group derived from sacchari de resi due having
4- 30 carbon aI%ﬂ%Y dodeerdt eshas, spedyexyethyienetls) derydiotradeewd type

R L O R e RS
hyd d c L | | 0) hyd d i,
e A\ LEAT BB LERF R et et ©

oo yetyetny crBo b Aoty lahAR NS RURRIAREPL GbR9°BlGxpaEhfionbtas)
hexyldecyl ether, polyoxyethylene(20) hexyldecyl ether,
_polyoxyeﬁhylené(zs) he#yldecyl eﬁhef, polyoxyethylene(iO)
octyldodecyl éﬁher, ﬁolyoxjéthyleﬁe(ls)‘éctyldbdécyl ether, . .
polyoxyethylene(20) octyldodecyl ether; polyoxyethYIene(ZS)
oétyldodecyliethér,‘polyoxyéthyieﬁe(3) glyceryl o
monoisostearate, polybxyéthyiene(s) glyqeryl _
monoisostearate,-polyoxfethylene(lﬂ) glyceryl
triisosteafate, pblyoxyethylene(zo) glyceryl triisostearate;
polyoxyethylene(8) trimethylolpropane trimyristate,
polyoxyethylené(zo) trimethYloipropanertrimyristate,
polyoxyethYlene(G)_diispstearate, polyoxyethylene(12)
diisostearate;_polyoxyethylene(S) cetyl.ether:sfearate,
polyoxyethyléne(lO)_cetyi_ether-stearﬁte, L
polyoxyethylene(15) glyceryl-ﬁonOisostearate, -
pqubxyethylen¢(30)“glngryl.mbnoisostearate,
poiyoxyethylene(30)'glyceﬁyl.ﬁriiéoStéaraté;
polybxyethyiene(40) glyceryl.triisosfearate;
pblyoxyethylene(30)-trimethylolpropaneamyristate,'
polyokyeth?léne(ﬁ)'sqrbitaneimoﬁolaurate,'
polyoxyethYlene(ZO)-sorbitaneuﬁ§n¢1aurate;

polbeyethyiene(ZOY“sorbitane~monbstearate,

13



pol yoxyet hyl ene(
pol yoxyet hyl ene(
decyl tetradecyl

pol yoxyet hyl ene(
et heriw pol yoxyet
decyl t et radecyl

pol yoxyet hyl ene(
pol yoxyet hyl ene(
et her, pol yoxyet
octyldodecyl eth
pol yoxyet hyl ene(
nonoi sost ear at e,
pol yoxyet hyl ene(

3) lauryl ether, polyoxyethylene(5) stearyl ether,

5) decyltetradecyl ether,. 12 pol yoxyet hyl ene( 10)

et her, pol yoxyethyl ene(5). hexyl decyl ether,

5) octyl dodecyl ether, polyoxyethylene(15) decyltetradecyl

g$E§B§ yqxgék %f;%g?%%?aﬁégﬁpagg3 Xgéygﬁhylene(25) -

2l v ggqgh talpgr a1y ekbkyhe ) hexyl decyl et her,
%5)Y%e§$kdecylegﬁﬁg s°§g §g§yeth¥heggg%%6) oct yl dodecy!

Pl Sthylens/(d0jeeprbetber tepehpdvneehybaaeth) like. of
er, po yoxyethylene(25) octyl dodecyl et her,

%hegbycgaytimnﬂamigspeefetablpobpnpyandylame(pblgb;yethylene
pol yoxyet hyl ene(10) gl yceryl triisostearate,

21kylglethery| polyosyetbylens, sprbitanet faktynacsy ester,

trimethyl ol propane trinyristate, ponoxyetherne%ZO) trlnethylolprOQane

trimyristate, po
di i sost ear at e,

pol yoxyet hyl ene(
nonoi sost ear at e,

rogenated: casgery Oijet APchbeldike
(Torselare uema: ié#iaﬁépéﬁg%?ﬁ PocrypLReLisp g#yewy?r
more. .

The amount of component (B)—2 to be incorporated in the
detergent composition of the present invention is dependent |
on the types of the products. A suitable amount, for
example, may be 1-50% by.weight for the liquid detergent
composition, 5-80% by wéignt for the gel type detergent

composition, and 10-80% by weight for the solid detergent

'composition. The preferable ratio of component.(A) and

--component (B)-2 is 10 1-1:100, and especially preferably

5:1-1:5.
The détergent composition in which component (A) and

component (B)-2 are incorporated overcomes the inferior

_ foaming capability and inadequate quality of the foam which

are drawbacks of nonionic surfaceoactive agents, and
exhibits improved detergency, providing reduced irrltation
to the skin and the hair.

Amphoteric surface active agento which can be used as
component (B) (hereinafﬁer referred'to~from time to time as
component (B)-3) includes(l)_amidoamine type surface active

agents, (2) amino acid type surface-active-égents, (3)

14



pol yoxyet hyl ene(30) gl yceryl nonoi sostearate, polyoxyethyl ene(30) glyceryl
triisostearate, polyoxyethylene(40) glyceryl triisostearate;

pol yoxyet hyl ene(30) trinmethyl ol propane nyristate, polyoxyethyl ene(6)
“sorbi tane nonol aurate, pol yoxyet hyl ene(20) sorbitane nonol aurate,

Eorbitine ronosrEal gs°%xp%§%§a¥‘ﬁ§%§%%?—%%%eégﬁarﬁo| EREAELE G
Bi'rty?ﬁﬁFé??;ﬁéﬁ%"gbﬁé%%%mkﬁhr 30 E8h8 o0 RbnErEnits alkikp dfents, (6)

pO'YOXYEthy'egﬁhéﬁgﬂaiégﬁyp bYr2Gcd s&gﬁee Egbgﬂé e&ﬂ&'??ﬁ ng898§§&8d

castor oil ese are used i ndi ually or I nat1 on of

two or nore. Qﬁpé”ﬁﬁ&?a&& ae&meaeagehes 2ah8 Eﬁelmgggporated in the
det ergent conpoSTtion of the presen i nvéntion is dependent on thé types of

the products. A sui EginplagDygiiven§ Eorcxaigbamifivy thpelshotaby aetgbe for
the liquid detergent conposition, 5-80% by weight tfor the gel type :
det er gent -conpagehtsnasacdmpon8At YB)wai ght ther present! irdvdattogeare
conposition. The preferable ratio of conponent (A) and

: compounds represented by formula (IX) or (X):

_CH,CH,0H
| R19conncn2CH2N 2772 (IX) o
"R20 | >
CH,CHoOH . -
R21CON 22 JR22. (X)
CHZCHZN\RZ 3 .

wherein R19 and R21 each lndependently represent a saturated
or unsaturated hydrocarbon group having 7 to 19 carbon

: atoms, R2° and R22 each independently represent a group
~CH,CO0M2 -CH,CH3CO0M2 or -CHpCHCHSO3M2, wherein M2
stands for a hydrogen atom, an alkali metal, or an alkanol ~
amine, R23 represents a hydrogen atom, a group -CHZCOQM2

, -CH20H2000M2, or -CHZ?HCHZSO3M2, wherein M2 has the same

OH

meaning_as'defined above.

Compounds represented'by*formula (XI) and (XII) are
examples of amino’ acid type: surface active agents used as

component (B)-3 in the present invention.

15
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‘conponent (B)-2 is 10:1-1:100, and especially preferably 5:1-1:5. The

det ergent conposition in which conponent (A) and conponent (B)-2 are
_incorporated overcones the inferior foam ng capability and inadequate

‘qual ity of the foam which are drawbacks of nonionic surface active agents,
and gghi bits inproved detergency, providing reduced irritation to the skin
and the hair. Anphoteric surface active agents which can be used as -
conponent (B) (hereinaiat ek, T nr fromtinme to tine as onent
(B)-3) include (1) a#idogg Aghayﬁg6g@$face active agents, (2¥2a I no acid
type surface active agents, (3) 14 bet ai ne type surface active agents,
(4) sulfate type surfa e agh.¢a.ag9omls, (5) sulfonate type surface active
agents, (6) phosphat @258 St f&ce active agents, and (7) an(®g oxide type
surface active agents, an&cmgeﬂztbeM}Exanples gi ven for am doani ne type
surface active agents as conponent (B)-3 in the present invention are
conpounds represented by formula (I X) or (X): [err] wherein [err] and [err]
each i ndependensheredpr 824nand ueachd ispdependentdye sepyessntr BBnadkyilp

having 7 to 19 carbon ' .
: alkenyl, aryl, aralkyl, alkylaryl, or alkenylaryl group

having 8-24 carbon atoms, Ml is a hydrogen, alkali metal,
ammonium ion, or an alkanolamine having a hydroxyalkyl group
\e’ o of a 2-3 carbon atom content, and a is a number 1-4. | '
| ?articularly-preferéble éompoundS'rep:esented by (XI) or
(in) are laurylamino propionic acid and myristylamino
propionic acid. ' | |
Examplesngiven for betaine type surface active agents
used as component (B)-3 in the:preéent.invention are
hydroxysulfo;betaineftype,.trialkylamino fatty acid betaine
type, fatty acid amide dialkylaminoacetic acid betaine type,
-trialkylaminoproéana'Sulfo‘betaineftype, and imidazoline

betaine type compounds.represented'by_formulae (XIII),

W _ _
(XIV), (XV), (XVI), and (XVII).
'Rz"r' | |
R25'-1|@-cnzcn-cn2-so39 - (xIII)
R28  OH -
r30 .
Rzg-l!)@-(CHZ)b-CO@- . S (XIV)

31



atons, [err] and [err] each independently represent a group [err] or [err]
wherein [err] stands for a hydrogen atom an alkali netal, or an al kanol
amne, [err] represents a hydrogen atom a group [err] [err] or [err]
wherein [err] has the sane neani.ng as defined above. Conpounds repr esent-ed
by formula (XI') and (XI'l) are exanples of am no acid type surface activey
agents used as conponent (B)-3 in the present invention. 15  [err]
wherein [err] and [err] each deependentIy represent an al kyl, al kenyl,
aryl, aralkyl, alkylaryl, or R3Ckenyl aryl group having 8-24 car bon at ons,

[err] s a hydrogen al k ‘um gon, or an al kanol ne havrng
a hydroxyal kyl group of gbbf 6§hb8ﬁgggﬁﬁgggﬁ?ent, and ais a g&ﬁ
Particularly preferable conpagagds represented by (XI) or (XII) are

| aurylam no propionic acid afd nyristylam no propionic acid. Exanples

gi ven for betaine type surface active agents used as conmponent (B)-3 in the

present invention are hydroxysul fo- betabgﬁ type, trialkylamno fatty acid
bet ai ne type, fatty acid am de dralkyla oacetic acid. betaine type,

R35—?-N-(CH2)b-T ~CH,-CO0~ (XVI)
H
(o) CHj3
) | U
| CHoCH,0H" SRR | o
.L-—-—ﬁa 2= (XVII)
r36 (CHj)p=CO0 - - - -

wherein R26, Rr29, R32,.ﬁ35, and R36'are individually a
saturated or unsaturated hydrocarbon group having 8-20
carbon atoms, R27, R28;IR3°, R31, R33, and R34 are
1ndiv1dua11y a lower alkyl group having 1-3 carbon atqms,-
and b is a number of 1-4. Particularly preferred are
compounds those havlng RZG; R29, and'R32'which~éontain 12
carbon atoms and R27, R28, R30, R31, R33, and R34 which is aJ
methyl group. '

-Sulfate type surface active agents which are given as
examples.qf compongnt.(B)-3Iusable:in.the présent invention
are compounds fépreSénted by therfcllowing formula (XVIII)
or (XIX). | |

 R37-NHCH,CH,-0-S03M! | ~ (XVIII)
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trial kyl ami nopropane sul fo betaine type, and im dazoline betaine type
conpounds represented by formulae (XI11), (XIV), (XV), (XVI), and (XVI1l).
Jerr] 16 [err] wherein [err] and R36 are individually a saturated or
unsat at ed hydrocarbon group having-8-20. carbon atons, [err] .and

[err]yare individually a | | kyl group having 1-3 carbon atons,. and b

r_a
s a nunber of 1-4. - Parti ularqy preferred are conpounds those having -
[err] and [err] which co'rvg&'g 2 carbon atons and [err] and R{KMh)ch is ¢

met hyl group. Sulfate tgpgé8 suqfaca active agents which are given as :
exanpl es of conponent (B)-3 uea?bg Lo-goeMdr esent invention are conpounds
represented by the following fofmuffa (XVFI1) or (XI'X). [err] 17
wherein R37 and R38 are the same as RZG, R29, R32,_R35, and
R36 and Ml is the same as defined abobe. Particularly
preferred émong_compounds of formula (XVIII) and (XIX) are.
those having an acyl group with a 12-18 carbon atom content

for R37 and sodium for Ml or an alkyl.group-with a 12-18

carbon atom content for R37 and sodium for M.

~ Sulfonate type surface active agents which are given as
examples of component (Bi-3 usable in the.preéent invenﬁion
ére compounds repreéented'bf the fdllowing formula (XX);
(XXI), (XXII), or (XXIII).
R39-NH-(cnz)§-so3nl (XX)
o)
R4°-0-(|!-CH2
R41-o-é-c|:H-NH-CH2cH2-so3M1 C(xxI)
N/ ' .

R42'NH©‘SO3M1 . (XXII)

(XXIII)

CHpcp2-S03Mt

wherein R39, R%40, rR%1, and R%2 are the same as R2% and R25,
and Rr%3 represents an alkyl, alkenyl, aryl, aralle,
alkylaryl, alkenylaryl or acyl group having 1-24 carbon

18



[err] wherein R37 and [err] are the sanme as [err] and [err] and [err] is
the same as defined abobe. Particularly preferred among conpounds of
formula (XVI11) and (XI X) are those having an acyl group with a 12-18
carbon atom content for [err]. and sodiumfor [err] or an alkyl group smth
a. 12-18 carbon aton1content for R37 and sodlun1for [err] Sulfonate typeui

surface active._ ent i ch_are ven s of cqnponent
usabl e in the2f §en§ Waﬁeﬁpﬁoﬁ oﬁﬁ% bﬁ?@seﬁP °b}stﬁe&P§P95wPﬁg

the same. as R}% LinurrekiaR, 4o Pay's%) o Formad” ) ar ey SRERTH T
al kyl aryl, algﬁ yéikxgliboigykhg %U&nh@ii@% 394 P§0b0§418 42at 4Ber%]

is the same as I ne cis a nunber ‘o Ple er(e conpounds

of formula (X nﬁééh.-) aliPX! broupRatXily 1b-28C cakBon hRoiBi,Chrherr] or

[err] is a linear alkyl gfou haV|ng 10-18 carbon atons. | n particular
conpounds of parkEkala¥y) compsiinds b Formula |(XX9ainakkichorsdp ikawi ng

+ 10-18 carbon atons, c is 2, and [err] is sod|un1 and conpounds of fornula
(XXII) in whi tinB42 Blkgl group having 10-18 carbon atoms, ¢ is 2, and Ml
| is sodium; and compounds of fo:_mula' (XXII) in which R42 is a
‘linear alkyl grOup.having'10-18:carbon atoms and Ml is
sodium are- preferable. " - n A;)
Phosphate type surface-active agents whlch are given as |
examples of component (B)-B-?hich can be used in the present

invention are compounds represented-by the following foimule

(XXIV).
| o
R_44-NH-CH-CH'2-1"-0M1' |  (XXIV)
cl:H3 <|>M1 o

| whefeian44 is the.Same.as;Rz‘:andsnzs'end-Ml-is the same as
'definedJebove. Preferred compounds of formula (XXIV) are g_}_
those~in-which R4 is a_linear'alkyl gfoﬁp having 10-18 |
carbon atoms. | |
o Amine-oxide type surface active;egents which can be
used as component (B)-3 are) for example, compoﬁnds
represented by the following formula (XXV). |
. g6
R45-1'v->o." . (v

|
R47T

19



'l i near al kyl group having 10-18 carbon atons and [err] is sodiumare
preferable. Phosphate type surface active agents which are given as
.exanpl es of conponent (B)-3 which can be used in the present invention are
conpounds represented by the following formula (XXIV). [err] wherein [err]
is thgsame as [err] and [err] and [err] is the sane as defined above.
Preferred conpounds of fornmula (XXIV) are those in which R44 is a linear~

al kyl group. havi 1Q-1 4garbo ons. Al n@60Xi,39 tyBe S BBac cti3ge
agents whi ch caff ?‘%é" Hﬁ%é‘t‘?@e(gs ar’eh fdr&exérrp e, gggpgundsand

represent ed by s 27 1 g289 p30whi3ai ngpRAE5 t he
sane as [err] &{:(r?da([;’erﬁu &I 1@@ Warﬂe the séme ad [er(] R hﬁgnd ,
R34. Preferredm dér F{)b ur atorrsrf%ﬁdmge W'a@:@ iRhoses ia '

| i near. al kyl group ‘having 1 and [err] and [err] are
met hyl or ethyl (gyiQup Rmej_sﬁl@llritnégr @A YroupPhaving 19-18C caybont adoms

the detergent conposition of the present invention is dependent
and R%46 and R%7 are methyl or ethyl group. .
~ The amount of component (B)-3 to be incorporated in the
detergent composition of the present.invention is dependent
on the types of the_products. A suitable amount, for
example, may be 1-50% by weight for the liquid detergent
composition, 5-70% by weight. for the gel type detergent
composifion, and 10-50% by weight for the solid detergent
composition. The prefefabie ratio of component (A) and
 component: (B)-3 is 10:1-1:100, and especially preferably
5:1-1:5. | |
The detergent:composition_in whichecomponent (A) and
component (B)-3 are incorporated is mild to the skin owing
to their fine foam, exhlblts a hzgh detergency, and provides
i an excellent feeling aftexr use.
Cationic surface active agents which can be used as
.component (B) (hereihafter'referred_to from time to time as
component (B)-4) include (1) amine salts such as saltsrof
alkylamine, polyamine-fatty acid amide, alkanol amine-fatty
acid ester, and the like, (2) polyoxyethylene alkylamines,
(3) long chain quaternary ammonium salts, (4) cyclic
quaternary ammonium salts, and the like..

Of the amine salts (1), examples which can be given for

20



on the types of the products. A suitable anmount, for exanple, may be 1-50%
by weight for the liquid detergent conposition, 5-70% by weight-for the gel
type detergent conposition, and 10-90% by wei ght for the solid detergent
conposi-tion. The preferable ratio of conponent (A) and component (B)-3 is
10:1-1:100, and e ecially preferably 5:1-1:5. The_detergent conRositionfin
whi ch conponen? apinecs ﬁeﬁF3(9¥ decylamineorpderxide i dinrtylepinge

D o0, L0, hfbkeien abd e, TieY e2e7 pou¥ndRbSedERs actd hias 53 "
d f d [
o oaons Oy "R, KEhebRRE) 8% be EB1SEMiHo! SokhRTh H%f'&iviy?‘émaﬁe,

pol yam ne-fatty acid am de, al kanol amine-fatty acid ester, and the |ike,
(2) pol yoxyet hyl ene al kyl am nes (3) Iong §Ha|n guat er nary annnnlun1salts

(4) cyclic quaternary angﬁﬁL@@uggtha) nd thegki ke. O the aqk§913alts (1)

exanpl es which can be given f alkn§9n1ne salts are dodecyl'am ne
chloride, dioctylanm ne chloride, and the |ike; for polyamne-fatty acid
anlde are the conpounds of the follow.ng formla (XXVl),

wherein R4S, R%9 and R0 are individually a hydrogen or a

linear or. branched alkyl, alkenyl, or alkylaryl group having
1-30 carbon atoms, x is a number of 0-10, and X is a

halogen, alkylsulfate group, or alkylphosphate group; and

for alkanol_amihe4fatty acid ester are the compounds of the

_ following.formnlé'(XXVII),_‘
.8 /R49- o _
R -COO(CHz)x-N\. =50 *HX. -(XXVII)
wherein'R48; R49; n5°, x and X are the same as defined for'
formula (XXVI).

7Examp1es;given-for.(2) polyoxyethylené alkylamineé are

the compounds of the following formula (XXVIII), . o

by ,tcrrzcnzmrﬂ
(cnzcn20)su

(XXVIII)

wherein r and s individually indicate a number of 0-100 and
R4S is-thé~same%as.defined-abovev
Examples given for (3) longfchain quaternary ammonium

salts are the-compounds.of the-fbllowing formula (XXIX),

21
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[err] wherein [err] and R50 are individually a hydrogen-or a |inear or
branched al kyl, al kenyl, or alkylaryl group having 1-30 carbon atons, x is -
.a nunber of O- 10, and X is a hal ogen, alkylsulfate group, or alkyl phosphate
groups and for al kanol amne-fatty acid ester are the conpounds of the

foll qu:ng formula (XXVII1), [err] wherein [err] x and X'are the same as’
defined for formula ( ). Exanple +given for (2) pol yoxyethyl ene “
al kyl am nes are the co 5ﬁ1 following formula (XXVII1), [err]

wherein r and s individ aII N%i. atex5 nunber of 0-100 af&XRX3 is the
sane as defined above. Eﬁéﬁ% en for-(3) long chain quaternary
ammonium salts are the npounds of the follomﬁng formula (XXI X), 21

[err] wherein one or two of [err] %l[er%h 3ﬁ | on haln al kyl or
hydr oxyal kyl gr@@&nﬁ%ﬂrﬂ§33anqwasﬁhﬂhtow§ a&ﬁeaaaoagkyhaén

nyaroxyal i haygg 1 AR o ool YOS T

the others are an alkyl or hydroxyalkyl having 1;3 carbon
atoms,_a benzyl group, or a polyoxyeﬁhylene'grdup.with
oxyethylenes of 10 moles or less, and X is the same as

defined above. Of the compounds of formula (XXIX),

o/ _
particularly preferable are those represented by formulae
(XXX) and (XXXI),
R56 : +
R35cHyCHyCHCHy RS '
+N - | eX” - (XXX)
R57 \RSB . .
wheréin Rss'and Rss'individually represent an alkyl_group
56
. o - |
having 10-14 carbon atoms, R37 is a group R55cnch2CHCH2-
v or an alkyl group having 1-3 carbon atoms two R8s are

independently represent an alkyl or hydroxyalkyl group
having- 1-3 carbon atoms or a benzyl group, and X is the same

as. defined above;
R58'N\R58 x (XXXI)

wherein-Rss is a linear alkyl group having 20-30 carbon .

atoms, and R58 and X are the same as defined above.
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oxyet hyl enes of 10 noles or less, and X is the sane as defined above. O
the conpounds of forrmula (XXl X), particularly preferable are those
represented by formulae- (XXX) and (XXXI), [err] wherein R55 and R56
i ndi vidually represent an al kyl group having 10-14 carbon atons, [err] is a.
group [err] or an alkyl group having 1-3 carbon atons two [err] are
i ndependently represent an al kyl or hydroxyal kyl group having 1-3 carbon
atons or a benzyl grBupmpies ¥iwvent fiorsf{dy ayciiiti qudtebnary hmmohiuhesalts
[err] is a linear alkyl group having 20-30 carbon_atonms, and R58 and X are
the sanme as defiRedudBoddkyipyridinanp ealgivatkvdispapingdiniungusadtaary
ammoni.um salts jnclude al kylp idiniun1salt al kyl i soqui nol i ni um sal t,
gtoniim; kb

benzenet oni um cRPBEFR PFQQ?'AﬁBﬁgtPﬁel K8ve cationic surface

sctive apents, ot gyl ge ol Sl g aTpeundeetts (Al bang et

| §§§§L|:2d(&§§¥l ?Egggﬁgﬁ?§§hﬁgékgggbigameBHﬁ#&En§£¥ ?ﬁY?EbH&‘éﬁLiﬁ of
quaternary_ammonium'salts, and especially those represented
by formula-(XXX) and (XXXIj."The branched long chain
quaternary:ammoﬁiumVSalts of formulae (XXX)‘are usually ;

prepared from Guerbet alcoholé'having 24-32 carbon atoms-of(;J

- Rz m . |
formulas R35CHZCH2CHCHZOH; 'Pérﬁidularlj'préfe:able branched
quaternary ammonium salts éré-mdnéalkyi Quaterhéry ammonium
salts such as alkyltrimethYl_émmoniﬁm“salts,
alkyldimethylbenzyi-hydroxyethYI ammonium salts, and
alkyldimefhylbenzyl.ammonium-salts; dialkyl quaternary
ammonium-salts such as dialkyldimethyl ammonium salts,
dialkylmethylhydroxyethyl ammonium salts, and e
dialleméthjlbenzyl';ﬁmonium saits; and. the like. Countér‘sj :
“ions of theég.ammonium salts may be a halogen ion, e.g.
chiqride, iodide; bromide;_methosulfate,_ethosulfate,
methophoséhate, chophosgﬁaﬁe,.or the-liké; Alkyl groupé

~ which are derived from Guerbet alcochol may be 2~decyltetra-
decyl, 2-dodecylhexadecyl, ZétetrAdecyloétadecyl, or the -
like7 Particulafly preferable examples of branched -
quaternary ammonium salts of formula (XXX) are.z-decy1¥

tetradecyltrimethyl ammonium chloride, 2-dodecylhexadecyl-
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prepared from Guerbet al cohols having 24-32 carbon atons of [err] fornula:
[err] Particularly preferable branched quaternary amoniumsalts are
ponoal kyl quaternary ammoni um salts such as al kyltrinethyl anmoni um salts,
al kyl ginet hyl benzyl - hydr oxyethyl ammoni um salts, and. al kyl di net hyl benzyl
ammoniym sal ts; dial kyl quaternary anmoni.um salts such as dial kyl di net hyl

ammoni um sal ts, dialk Inethylhydroxyethyl anmpni um sal ts, and
di al kyl net hyl ben £yime apnoRiul Chigride,| 2rtetradecylorsadesyltrimethyl

annnniun1sa|ts be a ha i an, I odi de, brom de;

met hosul f at e, hﬂgFﬁeﬁh ﬁagg g@%@bhosphate or the Iike.

Al kyl groups mhlch ar der| ed _fr n1Ghe I 2-dec eLra-
decyl , 2- dodecylhexad? nF@Frg 3u8&§? SPg?égg? éP#PEuFQ}Fﬁ
preferabl e ?X?S?radecfm 23?‘2‘#93%%%?&@%3%%@93 &éihbd*é%fﬁ%exa bshEigha1
trimethyl anmoni Or'gﬁe r t age Il ouR RRA

chl.ori de, and thkehg}tlﬁlg’h no-f%fr%%gr %i ongh'gﬁa?% g?ii%h qugtme%lﬁa y am%imm
salts of fornul agaX¥¥l hr@ @cledydtedmdthyldatmonunehioryaa)i onal

tétradecyltrimethyl ammonium chloride,'hexadecyltrimethyl.

ammonium=chlqride,_octadecyltrimethyl ammonium chloride,

U eicbsanyltrimethyl ammonium'thoride, dbcosyltrimethyl
ammonium chloride, tetracosyltrimethyl ammonium chloride,
hexaCcsyltrimethyl ammon;um{chloride,~octacosyltrimethyl
ammonium chloride, triacontanyltrimethyl ammonium chloride,
and the like. '

The amount of.component (B)~-4 to be incorporated in the
detérgent‘composition.of“thé-present-invention is not
particularly limited.. A preferable range is 0.01-80% by
weight, with.parﬁicdlarlyﬁpreferablearangeabeing.0.1-50% by
weight. The preferable: ratio of component (A)_aﬁd component
(B)~4 is: 10:1-1:100, and especially preferably 5:1-1:5,

' The detergent compositiom in. which component (A) and
coﬁponentﬁ(B)-4 are incorporated exhibit excellent foaming'
Capability producing foam;with good>qua1ity.and free from
'unpieasant:g:éasy feeliné, reducing the irritation and

| maintaining'the detergency which is inherent to cationic
surface active_aéents;a

Water-soluble polymets which can,be-used.as.éomponent

(B) (hereinafter'referred-ta from time to time as component
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met hod. Preferred exanples of such quaternary anmmonium salts are
dodecyl tri met hyl ammoni um chl oride, tetradecyltrinmethyl ammoni um chloride,
“hexadecyl trimethyl amoni um chl oride, octadecyltrinethyl amonium chlori de,
ei cosanyl trinethyl ammoni um chl oride, docosyltrimethyl amonium chloride,
tetracosyl trimethyl anmmoni um chloride, hexacosyltrinethyl amoni um [
chl oride, octacosyltrinethyl amonium ehloride, triacontanyltrinethyl
ammoni um chl or (Blp.5 praré heot | speciihibcalby Nl inf ted nPonbsig (&3 - ¢hé Osdife has
i ncorporated in the detergent conposition of the present invention is not
particul arly |la makecuYaprweibght/| ef r hyQR0+10 p00Q, BO0L anyd Wis givmogendously
particularly preferable range being 0.1-50% by weight. The preferable
‘ratio of conporiseible with coapenent Ingluded saxe: polysscchaxidepeci al |y
preferably 5:1-1:5. The detergent conposition in which conponent_ (A) and
conponent ~ ( B) -preteinrpolyrnine peidibigh aelecelar  eemponndsppinyt type

produc v 1 oo s Tgped el L Stk e LS ueL sl grepey foel ing.
CaU O SUrt Sl Botbintod hElp AL SRS RS TRbER,
' high molecular compounds, polyuréthane-high molecular
 compounds, aﬁd_thezlike.. 6£'these, typical poljsaccharides
and their derivatives include naturally occurring _C;)-'
poiysaccharides-or'their derivatives such as are gua:h-gum,
lowcast beanngum;.ca:ageenaﬂ, gum;arébica, tragacanfh,
pectin, xanthane gum, maimelo extract, dextrin, |
suécinoglucan,.hyaluronic'ac§d, chbndrditin Sulfate, and'the
like; and synthetic or'Semi—synthétic.polysaccharides"or
their derivatives: such asimefhylféellulose,'ethyl cellulose,
hydroxyethyl cellulose, hydrokypropyl.ceilulbse,
carboxymethyl.ceiiuloéey.cﬁtionizedaceilulose,'alginate,
propylene-gljcélfalginatep.soldbilizable-staich;
-.carboxfmethyl~st&rch;.methfl.staréh,'andrthe like.
QIj Specifiq1examp1és-of‘prbteinPPQIYaminO-high molecular
quboﬁndsuén¢itheir derivatives are gelatin, casein,
albuﬁin,'choiagen) po1yglutamic-acid, polylysine,
polYﬁlginineyfand:fherliﬁe,_ésfwéll'as-their_derivatives.. 
Typical vinyl typeshigh;moleculanzpompoundé and their
 derivatives are polyvinyl alcohoi; polyvinyl ethers (e.g;__'
polyvinyl methyl ether, polyvinyl éthyl ethéb),.acrylic_or
methacrylic"polymérs;(e.g;-polyécrylic acid, hydroxyethyl
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*(B)-5) are not specifically limted so long as the sane has a nol ecul ar
wei ght of 1, 000-10, 000,000 and is honbgeneously miscible with water.
Included are pol ysaccharides, protein-polyamnm no acid high nol ecul ar
‘compaunds, vinyl type high nol ecul ar conpounds, -pol yether high nolecul ar
conpQunds, pol yam de hi gh nol ecul ar conpounds; pol yester high nol ecul ar
conpounds, pol yurethane high nol ecul ar conpounds, and the like. O these,
typi cal pol ysacgbayadeylakd,t Bemeti¢lamihoeehyl npblghethacralayepecurring
pol ysacchari des or their derlvatlyes such as are guarh-gum | owcast bean
gum car ageenanpodyaceyaiccor poigmethakryjhéct amidean(bage gpelymethatcvylic
extract, dextrin, succinoglucan, hyaluronic acid, chondroitin sulfate, and
the Iike: and sgmﬂdenlpody—NQNFdipethNﬂﬂerélysamédaﬁﬂdes or their

derivatives such as nmethyl cellul ose, ethyl cellul ose, hydrox

cel | ul ose, hydrpp}ywépyﬂpwgrp&ﬁsgee:capﬂakynﬁﬂﬁy#iEéﬁﬁaP €e, Péirr ni zed
cel | ul ose, alglnate ﬁéﬁlene I coI aI: ate, sol ubj |zablelstarch

car boxynet hyl - YABYER “Fﬁ%nFPHeca§b8§YY%E Y1 G5ABP(SP "

pr ot ei n- polyan1no hi

gel-atin, casein®™& Bgnﬁﬁl ﬁgkﬁéaﬁﬁnﬁb§ﬁygﬁﬁy§n§ a@eﬂﬁ& ﬁprgéﬁg&fnium |
B R e B S Y

type high nol e erlvatlves are pol yvi nyl al cohol,
pol yvi nyl etherﬁ &edﬁmethyl-3 S-methyleneplperldinium chloride-acrylamide

R, ' copolymer (Marcoat 550, a product of Merc Co.), as well as
their derivatives and copolymers containing the monomers
constituting these polymers.. |

Other water;solublefhigh molecular compounds and their
derivatives include polyethers (e. g. polyethylene glycol),
-polyamides (e.g. water-soluble nylon), polyesters, water-
'soluble polyurethanes, and the like, as well as their
derlvatlves. ' |

Partlcularly preferable among these water-soluble
polymers which are component (B)-5 in the present invention
are xanthane gum, acrylic polymers, cationized cellulose,
methacrylic acid amphoteric ion polymers (e.g. N-
mefhacrYloylethyl-N,N-dimethyl ammoniumoa—N-mephylacrboxy
betainelputyl methecrylate-copolymer;-Yukaformer-AM75=
trademark, a product'of Mitsubishi Petrochemical Co.),
carboxymethyl cellulose, polyethylenefglycol, as well as
their derivativee. |

The amount of component (B)-5 to be incorporated in the

‘detergent composition of the: present invention is dependent
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pol yvinyl nethyl ether; polyvinyl ethyl ether), acrylic or nmethacrylic
polynmers (e.g. polyacrylic acid, hydroxyethyl 25 pol yacryl at e,
di net hyl am noet hyl pol yiret hacryl ate), polyacrylic or polynethacrylic am des |,

(e.g. polynethacrylic am de, poly-N, N-dinethylacrylic am des), -
pol yvi nyl pyrrolidone,  poly-Nvinylimdazole, poly-4- V|nylpyr|d|ne hi
pol ynmers contai nin carboxyV|nyI group {(e.g. naleic acid),

pol y(N, N- di met o the typashafe |EQQQHQﬁﬂﬂn(ﬁﬂRNQ&ﬁHF¥mh@bG&Pfﬂ!?bkf

Chi or | de- acr y| SREHEE: A5 18 %et(q%%a Yt ad dn e dsverasnte
?ﬁeggelp(r)l S(ranralr\s/at l ves %ﬂgo s cont wtg%lﬂ Q%Mrs o t| tut| q__g
ARtk S xS SR A ﬁg;@dy@t%w s
B e e
g;rghéfg Pgnfogwgg}pﬁeerﬂs C(ﬁaoiyrﬁ 2,0 mu-qrygg;i faﬂid @mim@w%eﬁm@ d
5:0.1-1:5.
‘The detergent composition. in which component (A) and
component (B)-5 are incorporated has excellent detergency Q;)'
ane foaming capability, doee-not.iméartaunpieasant creeky
feeling during_weehing, providing_a_pleasant-massage
feeling, and exhibits_an”exttemely.lowzirritating'feeling to
the skin and thenhairu_ L - |
.Besides theiabove-eSsentieL.components, other
_components.conventionally'nsed,inuthe~detergent composition
for the ekin_and'the hair may optionally be added to the
compositien-of”the present inventien. Such optional
eemponents,jwhich can;be'incorﬁorated;in the.composition ef;@
~ the presentsinvention-in.an:ameunt not to-impaiz.its.
intended -effects, include: alcohol (e g. ethanol), Viscosity
modifier-or conditioning agents (e g. anionic, nonionic, or
cationic-polymere), MOisturizing'egentem(e.g. glycerol,
sorbitole),‘eréenic-or inorgenic:pewders-exhibiting.
ecrubbings_effects,_preservative81pUV;absorbere,
antiseptics; penfunes, pigments,iand.the_like.
' Theidetergent.compesition.of'the-presentfinvention cen

" be prepa:edﬂaccording'to a conventional method into produets
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‘met hacryl oyl ethyl -N, N-di nethyl amonium [err]- N nethyl acr boxy

bet ai ne/ butyl nethacryl ate copol yner, Yukaformer-AWS5: trademark, a product
,of Mtsubishi Petrochemcal Co.), carboxynethyl cellulose, polyethylene
glycol, as well as their derivatives. The anount -of conponent (B) -5 to be
i ncolgorated in the detergent conposition of the present invention is

dependent 26 n e f o] F a a p abbeqg
amount my be 0oB12b8s B L8R £orl, "L nina; B FA7 BaB e] BEGHFNF ahd
0.1-30% by wei ggf, Tgagtehe 4% chwPPelskevd@NhsCaTaatbLEEAL 288 WaBhDAYH tie
wei ght for the soli etergent conposition. The preferable ratio of
conponent (A) agdjeonmagaant ciBthesi,s ta®lewars,l8@shesy andethel Lyke, with

’ preferably 5:0.1-1:5. The detergent conposition in which conponent (A) and
conponent ( B) - 5egpecialdyprefetable eppdiicatiodebeiggnfacandlésnseng,
capability, does not inpart unpleasant creaky feeling during washing,
provi ding a pl eashampoosss body’ ebampgosanetexhifbrt vaghing: thaehairoand skin.
irritating feeling to the skin and the hair. Besides the above essential .
conponents, ot her co@sheanitfeasaresnofothe fnysagirn whdl beeppe ppparent in
conposi tion

' the course of the following description of the exemplary
embodiments which are given for illustration of the

invention and are not intended to be limiting thereof.

| | | EXAMPLES
Synthetic Example 1  _
To a 5 liter four necked flaek equipped with a
thermometer, a dropping funnel, and a stirrer, ieplaced with
dry nitrogen gas, were charged at rédm temperature |
acetonitrile (300 ml) and methyltosylate (93.10 gm; 0.500
mol), and the mixture was stirred while.increasing the
'~ temperature of tﬁe system in an oii bath. 2-Heptyl-2-
| oxazoline k375 gm; 2.215 mol) was dropped over 2 hours under
refluxing. The polymerizafion wﬁs effected undér further
reflu#ing'for 24 hours (first siep). | |
' A mixture of 2-methyl-2-oxazqiiné (876.5 gm; 10.30 mol)
and acetonitrile (800 ml) was dropped over.é hours.under
refluxing. The'polymeriéatiqﬁ Waé'futther_effected under
refluxihé for 24 hours (sécond-step).
After coblihg, the polymer was pfédipitéted ﬁsing 20 1

of isopropyl ether and dried at 80°C under-vécuuﬁ.for 48
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for the skin and the hair may optionally be added to the conposition of the
present invention. Such optional conponents, which can be incorporated in
the conposition of the present invention in an anount not to impair its |
intended effects, include alcohol (e.g. ethanol), viscosity nodifier or _

condi tioni ng agents (e g anionic,. nonionic Or cationic polyners), od
noi st uri zi ng ageRirg &&ﬁ# rt@fw'bql 8[ | nor ani ¢ &
powder s exhi bi t| ng scru | ngs e%)"Le preserv:ﬂ | VES, | ka vrn?r hus _
antiseptics, pobtaifed RaE Mudasurdyd gfetﬂé frotbife Wrn/%j _n of
the present invention can be prepared according to a conven |onal

into products Ajdrogen-ThlcHuficyiy, faidnthd)Goldcil a3 el ghiasiad nléa%l
and tﬁe like. I?car?@?)ie.ser-ved, as a .det-ergent for- washi ng the hair I-n,
clothes, tableby a viiporeprezzhre odndmetey (solventisalchlodofiordl! € The
application being face cleansers, shanmpoos, body shanmpoos, etc. for washing
the hair and skiesul®share gxasented imh@ableecnt. on will becone apparent in
the course of the follow ng description of the exenpl ary enbodi nents whi ch
are given for Synkhetdg &xamplen@ i nvention and are not |ntended to be

f. VPLE _
limiting thereo e .poiymerization was carried out in the same reaction.

‘vessel and under the same conditions as in Synthetic Example

1, by using. methyl'tosylate"(llS 2 gm; 0.64 mol),. o \J _

-heptyl-z-oxazoline (640 gm; 3. 78 mol), and acetonitrile
(400 ml) in the first step and a mixture of: 2-methyl- 2--
.oxazoline (960 gm; 11.3 mol) and acetonitrile (500 ml) in-

the second step. ' |

The monomer composition and the molecular weight of the
block copolymer were. measured 1n the same manner as in _

55ynthetic Example 1. The results are presented in Table 1.
Synthetic Example 3 | '

The polymerization was. carried out in the same reaction ;
vessel and under the same conditions as in Synthetic Example
1 by using methyltosylate (92 56 gm, 0 50 mol), 2-ethyl-2-
oxazoline (870 0 gm; 8.78 mol), and acetonitrile (500 ml) in -
the first step and a mixture—of 2-undecyl-2-oxazoline (373.2
gm, 1 66 mol) and acetonitrile (100 ml) in the second step.

. The monomer composition and,the molecular weight of the
block copolymer were measured in the same manner as in

5ynthetic E_xample 1. The results are presented in Table 1.
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‘Synthetic Exanple 1 To a 5 liter four necked flask equipped with a
thernoneter, a dropping funnel, and a stirrer, replaced with dry nitrogen
.gas, were charged at roomtenperature acetonitrile (300 m) and

met hytt osylate (93.10 gm 0.500 nol), and the m xture was stirred while
incregsing the tenperature of the systemin an oil bath. 2-Heptyl-2-
oxazoline (375 gm 2.215 nol) was dropped over 2 hours under r.efluxing. _
The pol yneri zat Synthetief Bxampleidder further refluxing for 24 hours (first
step). A mxture of 2-nmethyl-2-oxazoline (876.5 gnm 10.30 nol) and -
acetonitrile (800 m Fheapadymerizapion wasogazriedeputefinthegsamsereaction
pol ynmeri zation was further effected under refluxing for 24 hours &second

Stﬁp)- ALtgr cgéﬂeisﬁﬁ,l podarethe. same cogddtions, asndno fyntheticoFrapple
t | i ] und f 2 hqurs.  Th .
Conpos 11 on of - AnEbHAIRS BRHIHEE AR % 136000 i 11005 B3 -og PRERTL-2-

pr ot one- NMR (sol vent:

was measured by°§a3586FE%X§§E%gLgﬂgggﬁgkg%g%ﬁérggﬁﬁgggkpgégggﬁ%;kgb?ﬁ§&9h£n
r es.ul ts are preggl ?q.fs’:i: Mpe a:l'rd g’%.%h'r‘é @fa-'ﬁ'gh%hgl-z-oxazoline' (500 gm;

5.05 mol) and acetonitrile (600 ml) in the second step.
The monomer'composition and the molecular weight of the
- block copolymer were measured in the same manner as in

Synthetic Example 1. The results are pfesented in Table i;
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The pol yneri zati on wag
t he sane conditions a$
(119.2 gm 0.64 nol),

acetonitrile- (400 m
oxazoline (960 gm 11
The nononer conpositi
were measured in the.
are presented in Tabl
carried out in the sa
Synthetic Exanple 1 b
oxazoline (870.0 gm

and a m xture of 2-un
acetonitrile (100 m)
mol ecul ar wei ght of t
in Synthetic Exanple

Synthetic Exanple 4 T

TABLE 1

e
5 carri e@,ﬁu;, im the sane reactfion. vessel and under
5 i n Synigh@rfc anple 1, by uging nethyltosylate
2- hept yI2 2-Pxa oI ine (640 gm |3.78 nol), and -
in theTE:ES a@Rl 8m & fire of 2-nethyl - ~
3 mol) §§(§a onNrﬂeiﬂSOﬁ’ M) in the second St el
bn and t or@l'%e ul ar wei ght of |the bl ock copol ynmer _
bane manE e |n ‘Synthetic Exfgnple 1.  The results
b 1. Synthet,ic anpl e 3 The ppl yneri zati on was .
e reqction vesg$el and under the same conditions as in
us.i_&_mfhylt sylate (92.56 gm 0.50 nol), 2-ethyl-
B. 78 1), and fqcetonitrile (5p0 m) in the first step
jecyluZ oxazolipe (373.2 gm 1}66 nol) and -
int second $tep The nononmef conposition and t he
ne bl®ckecopol yrer were neasurgd in the same nmanner as
L. e-vesul are presented |{n Table 1. 29
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vessel and under the same conditions as in Synthetic Exanple 1 by using
net hyl tosyl ate (186.2 gm 1.00 nol), 2-phenyl-2- oxazoline (500.0 gm 3.28
~mol), and acetonitrile (300 M) in the first step and a m xture of
2-ethyd - 2-oxazoline (500 gmy 5.05 nol) and acetonitrile (600 m) in the
secongsstep. The mononmer conposition and the nol ecul ar wei ght of the bl ock
copol ynmer were neasured in the same manner as in Synthetic Exanple 1. The

results are presented in Table 1. 30 4 [err] [err] [err] Test
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Each pol yner prepared in Synthetic Exanples 1-4 was dissolved in water to a
concentration of 1% The water- solubility (cloud point), surface tension,
foamstability, solubilizing ability, irritation to the skin were evaluated |,
on the solutions using pol oxyethyl ene(30) lauryl ether as a control. The
results are shown in Table 5. 34 [err] 4] *1 Surface tension: v
Wi | hel my nethod, [err] *2° Foamstability: volunme of foam5 mnutes after
stirring is termnated x 100 Vol unme of  foam 10 m nutes after stirring is

term nated *3 Solubilizing abili.ty: Relative value taking the amount of

Sudan |11 dissolved in the polyner solution of Synthetic Exanple 1 as 100.

The anount dissolved in the solution was determ ned by the S
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Methy]
Methyl

Block copolymers of -(IeZ)mq-(I-l)n-(I-Z)mu type shown in Table 3 were
Methyl
Methyl

Random copolymers shown in Table 4 were prepared in one step by m
of monomers according to the procedures of in Synthetic Examples 1.
TABLE 4

prepared .in the same manner as in Synthetic Examples 1.

10
11
12
13

Synthetic Example Rl in (I-1) RZ in (I-2)

Synthetic Examples 10-11
Synthetic Examples 12-13
Synthetic Example Rl in (I-1)



‘absorption at 500 nm *4 Irritation to the skin: Each solution (8 m) was
subj ected to continuous washing by ten wonen and, after 24 hours, the
washing site (left side of the forearm) was obser ved by the naked eye. The
roughenlng of the skin was @eternined by the followi ng standard. No

rouglgni ng of the skin was observed: 0 Slight roughening of the skin
was observed 1 Roughenlng of the skin was observed: 2 Rougheni-ng
of the skin mas¥é§§ ?ﬁ§£ -3 Serious roughening of the skin was
observed. 4 Tes anpl € olyners prepared in Synthetic Exanples 5-13
were dissolved in waggeht go ;[saféaniﬂfs Hithetlle Extirh t 0% i vl
foamstability, and solub|I|Z|ng abiTity were conpared on the sol utions.

The results areysdeulved Iabketér €6 a cJ&BéEtﬁaEﬁoﬁeoEPD%ynErhéSuvémm-
Tensi on Foam Stacy Solubilizing Prepared in (dyne/ cm (%
Ability * Synthepiebility (cloud point), surface tension, foam stability,
| solhbilizing ability, irritation to the skin were evaluated
on the solutions using poloxyethylene(30) lauryl ether as a

control. The results are shown in Tabie 5.
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Exampl e 5 35.0 94 100 6

32.0 93 180 7 29.0 _ 94

450 8 29.0 87 450 9

40.0 82 : 200 10 - 30.0 92 .
160 11 40.0 90 . . 200 12 ' I
29.0" 94 , 140 13 40.0 81

200 Pol oxyet hyl ene 38.0 - 20 50 (30) lauryl efher

* Rel ative val ue Exanple 1 Detergent conpositions shown in Table 7 were
~prepared to eval uate the freshness after washing and the irritation after
washing (face was washed 3 tines a day for one week, each tine for one

m nute, in warmwater; unusual feelings e.g. dryness, etc. were

guestioned). The resths are-shown in Table 7. 37 ° Eval uation Standard
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‘Freshness: AAA: Very good EBB: Good CCC. Normal DDD: Bad Irritation: AAA
No irritation was felt BBB: Irritation was hardly felt CCC. Irritation was
Slightly felt DDD: Irritation was felt 38 TABLE 7 Conparative invention

Conposi ti on Conposi tion Cbnponent 1 2 3 4 1
2 Soqkﬁ;urnllgu_ratg,r 10 -5 - Tri et hanol am ne
- - atﬁjf 10 15 10 .
15 - ]Pr opy fean%e g?%%%féﬂ ﬂjléqu n(@hod 30°¢C _ 5
Et hanol *2  Foam séhbxlf% " 5 Purified mater
Bal ance Freshness Fan" AMA CAMA oDD  DDD

Volume of foam 5 minutes

after stirring is terminated

x 100

Volume of foam 10 minutes
after stirring is terminated

*3 Solubilizing ability:
Relative value taking the amount of Sudan III dissolved
'in the polymer solution of Synthetic Example 1 as 100. The

amount dissolved in the solution was determined by the

U
absorption at 500 nm.
*4 Irritation to the skin: |
.Each_solution'(S ml)_waa'subjécted to continuous
washing by ten women and, after 24 hours, the washing site
(left side of the forearm).was'observed by the naked eye.
The roughening of the skin was determined by the following
standard. | |
No roughenlng of the skin was observed: | 0
Slight roughening of the skin was observed: 1
A,

Roughening of the skin was observed: 2
Roughening of the skin was rather serious: 3
Serious.roughening 6f.the.skin.was obsé:ved: 4
Téat.Example 2;.
~ Polymers. prepared in Synthetic Examples;5-13 were
dissoived in water to a concentration of. 1%. ihe surface
‘tension, foam.Stability, and solnbilizing ability were
compared on the solutions. The results are shown in Table -
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Irritation

nonol aur at e

7 39 Pol yet hyl ene gl ycol (MW 10, 000)

5 Perfune
Bal ance Tot al

prepared in Svprfteﬁgﬁdc%xann‘eynf/cﬁarmie 3 ( ntldundraff

wei ght

BBB AAA AAA  AAA DDD CCC * The pol ynmer prepared
in Synthetic Exanple 1. As denonstrated in Table 7, the detergent
conpositions of the present invention were excellent in the feeling after
use and inparted no irritative feeling. Al tested conpositions of the-.
present invention had good foam breaking property. The same good resul t6
wer e obtained by using the polyners prepared in Synthetic Exanples 2-13;

i nstead of that of Synthetlc Exanpl e 1. Exanple 2 Li qui d Face Cleanser
by wei ght Pol yner (A * _ . .10 Sodi um

TABLE §5 Sodlun1lauroyl sar cosi ne
' 5 Propyl ene egcoI

Tested Polymer Surface Tension  Foam Sfacy \C%hﬁhﬁ’é%%' er

%1by
Synthetic
Example |
5 35.0 94 100
6 2.0 93 180
7. | 29.0 | 94 450
8 29.0 . 8 450
9 40.0 82 200
10 | .0 0 2 160
1 80,0 - 90 . 200
12 . 29.0 94- 140
13 - 40.0 81 - 200
Po1oxyethy1ene 38.0 20 _ 50
(30) lauryl o
ether -

* Re]ative—valuef 

ExampIe=1
Detergent compositions shown.in Table- 7 were prepared'

to.evaluate-the freshness-after washing and the irritation

'after‘washing"(face,wﬁs-washéd“S*times;a day for one week,
"each time for one minute, iﬁ*wafﬁ:watér;“unusual feelings

e.g. dtynesé; etc;.were-questidnéd). The results are shown

in Table 7.

37
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Pol ymer (A) * | 8 Sodi um N-I aur oyl gl ut anat e

10 Qct opyrrox . 1 . Ethyl al cohol
2 Perfune, Pignent ' g.s Water
Bal ance Tot al 100 * The pol yner

prepaged in Synthetic Exanple 1. The antidundraff shanmpoo exhibited
extremely | ow i rgvd Ria®ioh ostdedakdn and excel | ent anti dundr af f effects s
Exanpl e 4 Li ght Detergent Conposition:: % by wei ght Polymer (A) *

15 Trlethanolanlne niFoeéshness: . _ 10 Et hyl al cohol
8 Perfune : _ ' g.s. Water
Bal ance Tot al ARA: Very good . 100 40 * The pol yner

prepared in Synthetic Exaﬁgle 1. The light detergent exhibited extrenely
lowirritation to the ski nBBBY Geed| | ent detergency. Exanple 5 Bat h Room

Det er gent Conposi ti on:
CCC: Normal

DDD: Bad
Irritation:

AAA

No irritation was felt
BBB: Irritation was hardly felt
CCC: Irritation was slightly felt

DDD: Irritation was félt
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% by wei ght Pol ynmer (A)

ether sulfate
0.7 Water

100 * The polynmer prepared in Synthetic Exanple ‘1. The |ight detergent -
effectively removing soap i

4 Citric acid

conposition exhi bited excellent. detergency,

sludge attached to the bath tab. Exanp

4 Sodiun1|aury|

Bal ance Tot al

| e 6 Detergent conpositions shown_ in

Table 8 were prepared to eval uat eTABI&E ¥ f oani ng capabl lity and the quality

of the foam
standard appl i
Not good DDD:
Conposi tion

The results are shown in Table 8,

in-which the follow ng

B: Good CCC:

Bad 41 TABLE 8 lIR\\r/g an r‘f:ompos1t1onmj Eomgo\z?tgﬁnpoy tion
Component 1 2 3 4_ R 2_

~ Sodium laurate 10 5 - - 20 -
Triethanolamine - - 10 5 - 20
laurate ' '

‘Polymer (A) * 10 15 10 15 - -

Propylene glycol: = § 5 5 5. 5 5
Ethanol 5 5 5 5 5 5

Purified ﬁater | ‘Balance

Freshness AAA  AAA  AAA ARA DDD DDD
Irritation  BBB AAN AMA  AAA . . DDD CCC

* The polymer prepared'in Synthetichxample 1.

As demonstrated in Table 7, the detergent compositions

of the present invention were excellent in the feeling after

use and imparted no irritative-feeling.

All tested

kY.

compositions of the present invention had good foam-breaking

property. The same good results were obtained by using the

polymers prepared in Synthetic Examples 2-13 instead of that -

of Synthetic Example 1.

Example-Z? Liquid Face Cleanser:'

- Polymer (A) *

Sodium monolaurate

Sodium lauroyl sarcosine

" 39

% by weight

10

~35

7



Conponent (Wt . % 5 6 3 Pol yoxi et hyl ene( 20)

5 10

0 Pol yet hyl ene
5 ,_ b5
<Evahggt|on> Fo
foam BBB

20 stearyl ether Polyner (A * 15 10
gl ycol 5 5 : 5 (MW 10, 000) Ethanol
5 Purified water 70 70 70
am ng capablllty BBB DDD Qual ity of the

The results 'sﬁé%?h??%%"% p‘t’g‘t%g'er]ﬁg'@%reegoingl ﬁggt Bge4 oy AP e _

a- noni oni ¢ surf
pronoted both t
| mprovenents in
obt ai ned by rep

[V and polyner (A) of the present |nvent|on
ﬁ’?@iﬁ#ﬁ i%ﬁ%%h ity and the quality of the f

et ergency was al so confirnmed. The sane r §p|ts wer e
I"acing the pol yner prepared in Synthetic Exanﬁfe 1 with

1.

those prepared iynegt hetic Exanples 2-13. Exanple 7 Det erggAnindg"posi tions

shown in Table
det ergency, the

Tt i on which the washed cl ot hes provi dedgg the skln
* The polymer prepared in Synthetic Example 1.
Example 3 Antidundraff Shampoos |

% by weight
Polymer (A) * . | 8
Sodium ﬁ-lauroylglutamate _ | 10
Octopyrrox o - 1
‘Ethyl alcphoi B :' 2
Perfume, Pigment o | - . g.s8.
Water . : | _;. ‘Balance
Total ' 100

* The polymer prepared in Synthetic Example 1. .
'~ The antidundraff shémpoo exhibited extrémely low

irritation to the skin and-exCellent antidﬁndraff-effects.

Example 4 Light Detergent Compositions:

% by weight
Polymer () * ' '. 15
Triefhanolamine monolaurate .'.I 10
Ethyl alcohol 8
Perfume _ _ g.s.
Water L ' Balance

Total | o | 100-

40
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The results are shown in Table 9, in which the same standard of eval uation
applies with respect to the foam ng capability and the detergency. The

followi ng standard applies with respect to the evaluation of the sensation
washed chl ot hes. AAA: Not sticky BBB: Slightly sticky CCC. Sticky TABLE-9

I nvention- ~  Conparative Conposition Conposi tion Conmponent (W . Yswi
7 8  * The yolyﬁgrgpxepardd iAd Synthétic Exarniple 1. 20 Pol ynmer
(A *2 ' 15 -+ 0 -Pol yet hyl ene gl ycol 5 5

5 (MW 10, 000) Etﬁﬂwglllght detergent exhibxte@ extremely lGw irritation
Purified-water : 70 70 <Eval uati on> Foam ng
capability  tevthe QKEP and excellentieteraency. AAA  AAA.

- CCC washed chlothes *2 The pol ynmer prepared in Synthetic Exanple 1. *1
Average carbon atoqf E h&h@ﬂkﬁougrge ergent Composition:

_ $ by weight
Polymer (a) * o o . o ' 4
Sodium lauryl ether sulfate o | 4
citric acid . 0.7
Water - | Balance K;)
Total - .o | 100 B

* The polymer prepared in Synthetic Example l. _

The llght detergent compos;tion exhlbited excellent .

~  detergency, effectlvely removing soap sludge attached to the
bath tab. | | | |
Example.s _ _

Detergedt compeeitiens-showﬁ in Table 8 were prepared :
to evaluate~theif_foamlng gapebllity.end the quality_of the
foam. The results are shown id'Table.a; iﬁ'which the U
followinéxstandard'applies-regarding'to the e#aluatien; :

AAA: Very‘éeod |
' BEB: Good

CCC:. Not good

DDD: Bad
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‘Aver age gl ucose polynerization degree: 1.3 The Table 9 shows that the
detergent conposition of the present invention to which the polynmer (A is
used together with an alkyl glycoside greatly inproved the foam ng 43
capability, detergency, and the sensation which the washed chl othes provide
as cQppared with the conposition in which the al kyl gl ycosi de- was used

al one.” All. detergent conpositions were coghl to exhi bit good S
detergency. Exanple 8 Li quid Face C eanSer: % by wei ght Polynmer (A) *

15 Al kyl gl ycosi de ** » . ' 15 Triethanol amne

| aurat e 10 Plyet hyl ejgvah¥seh Comparative

5 (MW 10,000) Vater | Composition  Compbbitfon

100 * The pol yner gbgggggaﬂ n_ Synt het i e—Exarplo—Ii—2i_A\ erage—carbon—at ons
in the alkyl group: 11 ®jge gl ucose pol y8erizati 6n degree: 133 Exanple 9
Body Cleanser: % by weight '

‘Polyoxiethylene(20) 5 10 20
stearyl ether _
Polymer (A) * _ 15 10 0
Polyethylene glycol 5 5 . 5
(M.W. 10,000) '

— Ethanol _ 5 5 5

~ Purified water - 70 70 - 70
<Evaluation> :

Foaming capability . BBB = BBB ‘DDD
Quality of the foam BBB  AARA cce

* The polymer prepared in Synthetic Example 1.

The results shown in Table 8 demonstrate that the
combined use.bf a-nonionic'surface active agent and polymer
(A) of the'present invention promoted both the forming
capability and the qualitj oﬁ.the foam. Improvements in the

_ detergency was.aléo-confirmed. The same results were
.ohtained.by replacing the ﬁolymer prépared in Synthetic
Example 1 with those preéared in 8ynthetic Examples 2-13.

Example 7 | |
Detergent compoéitions shown in Table 9 were prepared
to evaluate their foaming“capability,.detergency, the

sensation which the washed clothes provided to the skin.

- 42



Pol yrrer (A) * : 15 Pol yoxyet hyl ene( 20)
15 stearyl ether Sodium | auroyl sarcosine - 10~

Pl yet hyl ene gl ycol 5 (MW 10, 000) Water

55 Tot al , ' : . 100 * The pol yner P
prepared in Synthetic Exanple 2. 44 Exanpl e 10 Anti dundraff Sharrpoo«:.ij
by wei ght Pol ytier reults are shown in Table 9, in which &he same standard

Lauryl nonogl ycosi de 10 Cct opyrrox -
1 Ethyl al coheif evaluation applies w1th respect.zopgmﬁum@ammqgngmpability
g.S. Water Bal ance Tot al

100 * The pol pRer theedatardenaynt fhe S£atigwing ftaﬂﬁ’@%ﬁﬂﬂmsaf'ﬁi%arrpoo
g;(?letc)![;edEggt rerr%IP%/: I Otévq]I rri tat i.on to thﬁf ﬁzs‘leg,saerndsa %%I lweans%e% th. reasf.f
Not sticky

?

BBB: Slightly sticky
ccC: Sticky

TABLE 9 f
| o
Invention . Comparative
' ) _ Composition ~ Composition
Component — : '
(we.%) - - . 1 8 - 4
Alkylglycoside *1 - 3 ‘15 20
Polymer. (A) *2 15 5 . 0
Polyethylene glycol 5. 5 5
(M.W. 10,000) o |
_Ethanol S 5 5 5
Purified water 70 70 .70
" <Evaluation> : S | I
Foaming'capability -AAA BBB ccc
. Sensation of ~ARA - AAA

| cce
washed chlothes .

%2 The polymer prepared in Synthetic Example 1. .

*] Average carboniatomsfin_the alkyl group: 11
Average glucose polymerization. degree: 1.3

‘The Table 9 shows that the detergent'eomposition of the
present invention to which the polymer (7) is used together
with an alkylglycoside greatly. improved the foaming

. 43



&)by wei ght Pol ynmer (A) * | 8

Lauryl pol ygl ycosi de _ 10 (d ucose polynerization
degree 1.4) Ethyl al cohol : . 8 Perfume
g.s. \ater : Bal ance Tot aL

100 *; Fhe pol ymer prepared in Synthetic Exanple |. The |ight detergent

exhi bited extr ecapabidd ty,’ idetieryenicy,t ahids khe setsation &hictethegenshied4s
Exanpl e 12 Bat h Room Det ergent Conposition: % by wei ght Polymer (A) *

4 Decyl nonogl ycehiléthes provide as compared with £h€ rompositdon in which
0.7 Water -‘ " Bal ance Total

100 * The pol yntshepadialalvoesdge mas asedagdioner. R34 degergeater gent
conposi tion exhi bited excel |l ent detergency, effectively remving soap

sl udge at t ached coaposd tigns mare confirmed to exhibit good detergency.

Example 8 Liquid Face Cleanser:

% by weight
. Polymer (A)-* . 15

Alkylglycoside **. o | 15

: Triethanolamine laurate : © 10

~ Plyethylene glycol : .5
(M.W. 10,000) _
Water | o ' '_ 55
Total ' ' ' ~ 100
* The polymer prepared in Synthetic E#ample 1.
** Average cérbon atoms in the alkyl group: 11

Average glucose polymerization degree: 1.3
Example 9 Body CIeénser:
_ % by weight

Polymer (A) * - . | 15

N\ Polyoxyethylene(ZO) - 15

' stearyl ether ' o

Sodium lauroyl sarcosine | 10
'Plyethylene glycol o -5
(M.W. 10,000) .
Watér | | | - 55

. Total | ' | - 100

* The polymer prepared in Synthetic Example 2.
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Exanpl e 13 Detergent conpositions shown in Table 10 were prepared to
evaluate the quality of the foam and detergency. The results are shown in
Tabl e 10, in which the follow ng evaluation standard applies. Quality of
the foam AAA: Very fine BBB: Fine CCC. Slightly rough Detergency: AAA%:.

Very good BBB: Good CCC: Nornal 46 TABLE 10 I nvention Conpar atsve
Conposi tion Conposi ti on Conponent (W . % _ 9 10 :
5 Lauryldlnethﬁkgﬂbgg lolohntidundiaff Shampod?@ acetic acid betaine Polymer -
_(A) 15 0 Polyethylene glycal by weight 5
Polymer (A)'*- ' _ ' 8
Laurylmonoglycoside . | - _ 10
Octopyrrox _ - - - 1
Ethyl alcohol o 2
Perfume, Pigment . - -
Wwater _ Balance
Total - 100 R

* The polyme:_prepared in 5ynthetic“Example_l.' _
The antidundraff ehempoo exhibited extremely low

irritation to the skin and excellenp antidundraff effects.
.Example 11 Light-Detergent’Compoeitionz'

‘$ by weight

Polymer (A) * R 8
Laurylpolyglycos;de | _ ' 10

(Glucose polymerization degree 1.4)

Ethyl alcohol ' ' ..' _ 8 - w
.Perfuﬁe - | " QeBe |
Water i. | "~ Balance

Total. ' : S 100.

* The polymer prepared in Synthetic Example 1.
The light detergent exhibited extremely-low lrrltation

to the skin and excellent detergency.
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Et hanol 5 5 5 Purified water 70

70 70 <Evaluation> Quality of the foam AAA  AAA CCC
Pet er gency - - AAA BBB - CCC *2 The pol yner prepared in
Synthetic Exanmple 1. As evident from Tabl-e 10, the detergent conposition of
the pjgsent invention produced fine foam and exhibited excellent

detergency. The egygl ts e a e pol ynmer -
prepared in Syntﬁ%?ﬁg Exa%pleB%%&iFﬁg@hggggﬁgé%%rgéﬂﬁbggg%gﬁet|c Exanpl es

2-13. Al conposition of the present invention gave a gog H% after
washi ng Exanpl e 14 Li quid Face d eanser: % by wei ght Poly *
10 Lauryl di net hypamimeroxage 15 SodlunlLau4oyI
sar cosi ne , -5 Water
Bal ance Tot al Decylmonoglycoside 100 47 4* The
pol yner prepared in Synthetic Exanple 1. Exanple 15 Anti dundraf f Shanpoo: %
by wei ght Citric acid 0.7 _
Water ' : - Balance
Total - _ ’ 100

* The polymer prepared in Synthetic Example 1. |
- The light detergent composition exhibited excellent

- detergency, effectivoly removing soap sludge attachod to the

bath tab. | |
Example 13

Detergent cdmpositions shown in Table 10 were prepared
to evaluatelthe quality of'the foam and detergency. The
results are shown in Table 10,-iq which the following |
evaluation-standard applies.

Quolity of the foam: .

. AAA: Very fine

~ BBB: Fine

cce: Sllghtly rough
Detergency:

ABA: Very good

‘BBB: Good

CCC: Normal
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Pol ymer (A) * "8 Lauryl di net hyl ani no

8 acetic. acid betaine Cctopyrrox o1
Et hyl al cohol 1 ~ 2 Perfune, Pignent
g.s. Water : ' Bal ance Total -

100 * The pol yner. prepared in Synthetlc Exanmpl e 1. The anti dundraff shanpoo
exhibited extremely lowirritation to the skin and excel |l ent antidundraff
effects. Exanple 16 Light Detergent Conpeaspg @@ % by wei ght Pol yner (A) *

8 Conpound of formula (XVI) . 10 ([err]=coconut oil fatty
~acid residue) Ethyl alcchu. - - S—Pefi-tHTe -
- g.s. Water Inventidmul ance Tomgarative

100 * The pol ymer prepared in Synthetic Campasditionrhe | Gpmpasditdogent
exhi bi ted extremnel FQI?EPHQ?‘? tation to t'h'e—smn‘d—EX'Cel I'E'rTr—d'E'L'E'r'g'Ehcy 48

- Lauryldimethylamino 10 5 ' 20

acetic acid betaine _ _

P_olymer:(A) * 110 15 0
Pblyethylede_glycol 5 5 5 |
 Ethanol . - s s 5 . 4
‘P_uri’fied:'w'ater' 10 70 70
_<Eva1uation> P :

Quality of the foam AAA AAA : cce

Detergency . ama . BB - cce

*2 The polymerlprepared in Synthetic Example"l.

As evident from Table 10, theadetergent composition of
the present invention produced fine foam and exhibited |
excellent.detergency. The'same'results were obtained by
replacing the polymer prepared in sfnthetic Exampleel with.iu)
: those prepared in Synthetic Examples 2-13. All composition

of the present invention gave a good feeling after washing.

__Exampler14- Liquid Face Cleansers

% by weight.
Polymer (A) * S 10
Laﬁryldimethylamine oxide .15
Sodium Lauroyl sarcosine - 5
Water _. - = - . Balance

Total o S ' 100
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‘Exampl e 17 Bat h Room Det ergent Conposition: % by wei ght Polyner (A
4 Lauryl di met hyl am ne oxi de 4 Citric acid '
0.7 Water Bal ance Tot al

100 * The polymer prepared in Synthetic Exanple 1. The light detergent
conpo ~tion exhibited excellent detergency, effectively renoving soap

sludge’attached L0 T bat Exa 18 Ski te ent co ositions ~
listed in Table™1 i&ﬂﬁ Eﬁﬁéggéﬂﬁft§¥ﬂ¥ thod to

eval uate the quglity .0 an y’feellng mhlle rinsing.
The results ar e% r#'J'F l}{rﬁ@fﬁtﬁx&#ﬁl C foI | owi ng eval uati on
standard applies. Quality of the foam AAA: Very fine BBR RRigHe Nor nmal
DDD:  Rough Slipperiness while rinsing: AAAT No sllpperlness was felt BBB:

Sli pperiness waspm:é/ (ﬂ te .8

Lauryldimethylamino | | 8.
acetic acid betaine

Octopyrrox - ' 1
Ethyl alcohol - 2

| Perfume, Pigment o - qg.s.

- Water | ' ' Balance
Total | - | 100
* The polymer prepared in Synthetic Example 1.

The antidundraff shampoo exhlbited extremely low
irritation to the skin and excellent antidundraff effects.
Example 16 Light Detexgent Composition:
) % bj weight

Polymer (A) * .'l | 8

U | | COggound of formula (XVI) 10

- =coconut oil fatty acid residue)

Ethyl alcohol : e 8
Perfume ' - q.s.
Water“. — . | " Balance
Total o ' 100

+ The polymer prepared in Synthetic Example 1. |
The light detergent exhibited extremely low irritation

to the skin and excellent detergency.
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CCC:. Slipperinness was felt DDD:. Slipperiness was significant 49 TABLE 11

| nventi on Conpar ati ve Conposition Comnposi ti on Conponent (wt.%
11 12 6 Polymer (A) * 10 15 0

Cct adecyl di net hyl - - 9 _ 4.5 18 benzyl chloride N
Dodecyl tri met hyl 1 0.5 2 ammoni um chl ori de Et hanol«£
3 3 ycegi he - 4 . 4
Purified maternxampéglgkce Eggﬁaﬁegm Detergrpk EEFEPﬁiPFSHS Quality of The
foam AAA AAA CCC Sl j pperi ness . BBB - CCC
*2 The polyner prepared in Synthetic Exanple 1. As eviaeﬁyaggéﬂy$able 11,

the skin deterggm&mggnggﬁiuion of the present invention prodgced fine foam
and inparted very low slippery feeling , and yet exhibited very

Lauryldimethylamine oxide - 4
Citric acid . 0.7
Water ) _ . ~ Balance
Total ‘ ' 100

* The polymer.prepared"in-Synthetic Example 1.

The light detergent_compositidﬁ exhibited_excellént W,
ldetérgency, ef£ective1y removing soap sludge attached toﬁﬁhe'_
bath tab. | | o
Example 18. _ |

| Skin détergéntlcoﬁpositioné listed in Table 11 were
"prepared acéoiding'to a con#entional-méthp& to evaluate the -
quality of the foam.and.the-siippery-féeling-while rinsing.
The results are shown in Table 11, in which the-follbwing
evaluation standard appliés. |
"Qualitj of the foam: |
AAA: Vexy fine
' BBB: Fine
CCC: Normal
- DDDs Roﬁgh
Slipperiness while rinsing:
~ AAAs No slipperiness was: felt .
BBB: Slipperiness was hardly felt
CCC:'Slippe:iness was felt
DDD: Slipperiness was significant
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‘excel l ent detergency. In addition, no irritation to the skin was felt over
a period of repeated use. The sane results were obtained by replacing the
Jpolymer prepared in Synthetic Exanple 1 with-.those prepared in Synthetic
Exanples 2-13. Al conposition of the present invention gave a good
feeliypg after washing. Exanple 19 Skin detergent conpositions listed in
Tabl €712 were 50 prepared in the same manner as in Exanple 18 to .
eval uate the quality of the foamand the FABEReAL feeling after use. The
results are shown in Table 12, in .which the sane eval uation standard as in

Exanpl e 18 applies TABCE T2 Tnvention - Loqpq{atlve Co 05|t|({
Conposi ti on Component (wt. %) ' :é;;é t omparatlve
Cct adecyl tri net hyl - c10 ' & 5 RO chi oqqn}Peo%JSﬂ?er (A
* 10 .15 Component 4 g ycerj ne, 4 4
Polymer (A) * 10 15 0
Octadecyldimethyl- 9 4.5 - 18
benzyl chloride
Dodecyltrimethyl 1 0.5 2
_ - ammonium chloride ,
Ethanol ' 3 3 3
Glycerine 4 4 4
Purified water Balance - Balancé Balance
:  <Evaluation> ' ‘ ,
- Quality of the foam AAA AAA ccc
Slipperiness ' BBB BBB - ccc
*2  The polymer prepared in Synthetic Example 1.
As evident from Table 11, the skin detergent
composition of the present invention produced fine foam and
/ imparted.véry low'slippéry-feeling; and yet exhibited very

excellent'detergency. In addition, no irritation to the
skin'was.felt over a period of repeated use. The same
fésults were obtained by replacing the polymer prepared in
;Synthetié Example 1 with.those prepared in Synthetic
Examples 2-13. All coﬁposition.of the present invention
gave a good feeling after washing. |

Example 19 - '
Skin detergeﬁt compositions listed in T&ble 12 were
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Et hanol 3 3 -3 Purified water Bal ance
Bal ance Bal ance <Evaluation> Quality of the foam AAA AAA

CCC Sl i pperi ness BBB BBB CCC. *2 The polymer prepared -«
in Synthetic Exanple 2. As evident from Table 12, the skin detergent sz
conposi tion of the present invention produced flne foam and inparted vesy

| ow sli ppery f a b e C degergency. In.
addition, no | #Q??%nﬂg ¥ﬁ%egégknb§gge¥ %¥ géegka %;logé repeat ed use.

The sane r ué@ 148€&8 eRbkai ned by replacing the pol yner prepared in
Synthetic Mgé Qﬁ those prepared in.Synthetic Exanples 1 and 3- 13.

Al CO”p05|t|Q?u&iiﬁﬁeofrﬁﬁénfoﬁﬁ andlﬁuénélgpgéﬁyeféeﬂﬂﬂé iﬁﬁétnﬂséfterhe
washi ng. Exanple 20 Li quid Face d eanser y. wei ght Polyner (A *
12 DodecyldlnEféshDeszake shown in Table 12, in wﬁﬂchnﬁnelsamehévaldstion
Pol yoxyet hyl ene( 20) 10 stearyl ether

standard as in Example 18 applies

- TABLE 12
.Invention  Comparative
Composition. Composition L
Component - : U
Octadecyltrimethyl- 10 5 20
ammonium chloride: . C :
Polymer (A) * 10 15 0
 Glycerine - = 4 s o 4
Ethanol. - 3. 3 . 3
Purified water: Balance Balance = Balance
<Evaluation>- ' ' _
Quality of the foam AAA AAA _ cce -

'Slipperiness BBB  BBB | cee

*2 The—polymer prepared in 5ynthetic Example 2.

- As. evident from Tahle 12, the skin detergent
compoaition.ef the present invention produced fine foam and
impaited”verjjldw-slippery feeliﬁg,_andhyet exhibited vepf
ekeellenttdetereency,_ In addition, no irritation to the
skin wasffelt o#er-a pridd ef_repeated use; The same -
results were obtained. by replacing the polymer prepared in
Synthetic Example 2 with those prepared in Synthetlc
Examples 1 and 3-13. All composition of the present
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Per f ume : : g.s. \Water

Bal ance Tot al 100 * The pol ymner
prepared in Synthetic Exanple 1. The above liquid face cl eanser exhibited
only very weak irritation to the skin, producing foamwth excellent
quali&y‘. It provided a good feelingafter use. The detergency was al so
excel l'ent. Exanple 21 Antidundraff Shanpoo: % by wei ght Polymer (A * ..
12 Docosyl t ri nmetimpesrtiinon \gave a good feeling aftex0 washingr.i de- Qct opyrrox

1 Et hyl al cohol 2 Perfunme, Pignent
g. s. Water Example 20 Liquld Face Cleanser:Bal ance * The pol yner
prepared in Synthetic Exanple 1. The anti dundraff shanpoo exhi bi ted
extrenely | ow 52 irritation to the skin and excel | ent ¥ab¥ #eighsf f
ffects Ex I 2 Shampoo: % by wei ght
effects anpl e PoAymen gP g_y ig 12
Dodecyldimethylbenzyl- 24
ammonium chloride -
| Polyokyethylene(ZO) . _ _ 10
stearyl ether : :
Perfume o . g.s.
— Water ' _ Balance
Total o : 100 .

*  The polymer prepared in Synthetic Example 1.

The above liquid face cleanser exhibited only very weak
'irritation to the skin, pféducing,foam §ith excéllent
quality. It provided a good feeling after use. The

detergency was also excellent.

‘Example 21 Antidundraff Shampoos |
| o ' ) $ by weight

. polymer (A)“" . o 12
Docosyltrimethylammonium R | 6.5
chloride: -
Octopyrroxw | ' 1l
Ethyl alcohol - | 2
Pe:fums;_Pigment : ’ - g.8.

. Water’ o | Balance

* The polymer prepared in Syhthetic Example 1.
The antidundraff shampoo exhibited extremely low
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Pol ymer (A) * | ’ 15

2- Dodecyl hexadecyl tri met hyl 2 ammoni um chl ori de
Cet ost earyl al cohol 3 Propyl ene gl ycol
3 Vater Bal ance Tot al

100 * The pol yner prepared in Synthetic Exanple 1. The shanpoo exhlblted-
extrenely | ow b
SNTEIRLY,LON AEFIRAEIOR 6, HAS, BiA 454 Sxepihent banehanacapathkEbite.
.variations of the present invention are possible in Iight of thée above
teachings. It aﬁﬁg&ehare snahpou@derstood that within the scope of the
~appended cl ai ns, e invention may be practiced otherw se than as
specifically descri bed herei n. 53 1. A detergent conpobytwemghhnpr|3|ng
(A) a polyneric conpound conprising recurring units (1-1) and (1-2) at a
rati o by wei ghPodfmeri{(a)O* [err] wherein [err] is a hydrogdh or a nethyl
or ethyl group, Rrepresents an_alkyl, aryl or aral kyl group _having 4-15

2—Dodecylhexadecyltrlmethyl o 2

ammonium chloride '

Cetostearyl alcohol : 3

Propylene glycol ' : 3 .
Water ) _ ~ Balance -k*)
Total . ' ' 100

* The polymer prepared in=SYnthetic_Example-l.
The shampoo exhibited extreﬁelyflew'irritation.tO'the-
" skin and excellent foaming capability. |
| **"'k*****.'k*********************_****
Obviouely, numerous modifications and variations of the
present invention are possible in light of the above~

_teachings;, It is therefore to be understood that within the

scope of the appended claims, the invention may be practiceg_d.

otherwise than as specifically described herein.
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‘carbon atons, and (B) at |east one nenber selected fromsurface active
agents and wat er-sol uble polyners. 2. The detergent conposition according
o Cdaiml1l, wherein the conponent (B) is an anitonic surface active agent.
3. The detergent conposition according to Claim1l, wherein the conponent
(B) iiS-a nonionic surface active agent. 4. The detergent conposition
according to Caiml, wheggi e conponent (B) is an anphoteric surface~
active agent. 5. The detergemt tonposition according to Claim1l,. wherein
the conponent (B) is a cationic surface active agent. 6. The detergent
~conposition according to Claim1, "54 wherei.n the Co onent (B) is a
wat er - sol ubl e pol ynerl. 7. A‘ﬁ%t%m@@éﬂmmﬁw&‘% Rejen *ng to daimi,

wherei n the conponent (B) is at |least one aqaonlc surface actlveéf
sel ected fromthe grotd) HrRILMeRLSCIMRYNT, GIPRRARING, %ﬁe

al kyl et her carboxy ate ty ol oxyet a t her qu e type,
phosphat e type, A 5" and V{22 P ¥ RIS By Jé%ht?&es Sl 3,

— (NCH5CHy ) - (1-1)
R1-C=0
- (NCH,CH3) - z-2)
o R2-C=0
~
wherein Rl is a hydrogen or a methyl or ethyl group, R2
represents an alkyl, aryl ox aralkyl group having 4-15
carbon atoms, and “
(B) at least one member selected ffom surface active
agents and.water-éoluble polymers.

2. The detergent coﬁposition according to Claim 1,
wherein the component-(B),is{aﬁ anionic surface active
agent.

U | 3. The detergent composition ;cdording_to Claim 1,

wherein the component (3) is a nonionic surface active
‘agent. |

4. The detergent composition according-té Clainm 1,
wherein the component (B) is an amphoteric surface active
agent; _

5. The detergent composition according_to Claim'l,_
wherein the component (B) is a cationic surface active
agent.

6. The detergént'composition according to Claim 1,
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acylam no acid type, isethionate type, and sul fo-succinate type anionic
surface active agents. 8. The detergent conposition according to Claiml,
wherein the conponent (B) ‘is at | east one nonionic surface active agent

sel ected fromthe group consisting of polyoxyal kyl ene type., saccharide—,
ester type, saccharide ether type, saccharide am de type, polyglycerines¢
fatty acid ester type, polyglycerine alkyl ether type, and al kyl am ne oxide

type noni oni c gurfage ¥ ﬁ&%ﬁ : el %ﬂ%h&ﬁ% %]1},@}_. .accordi ng
to Gaiml, \/\h@ge%n th??écoér{r%n ent '?BS% siﬁtea!dqgéast one_anp S@e c surface -
active agent-sel ec@ﬂ"fﬁé’@éi@:ﬁ&é'%&ﬁﬁ&ﬁim &écrd A iame .1 amno
acid type, betaine type, sulfate type, sul fonate type, phosphate type, and

ani ne oxi de t yWiferéil otltd | CompnarTe EB | 1 DYelddst ldhe Hiticiticeratrface

conposi.tion according to daim1, wherein the conponent (B) is at |east one

cationi c surf anetiwes | agery esvlect el t from rthe tdrowp axgnsisising iof) fittni ne
"salt type, polyoxyethylene al kylam ne type, |ong chain quaternary anmoni um

salt type, andaacid|typeusalytsyliatetype salkyl pthmt icarhoxyldter cyges,i ve

AgeNtS. 55 iyowyethylensaikyl Sther sulfste typs, phosphate ‘type, N-
acylamino acid type, isethionate tYpe, and sulfo-succinate
type anionic surface-aqtive égents. | ) |

8. The detergent composition according to Claimil,- |
wherein the cdmponent7(B) is at least one nonionic surface
active agent selected from the group consisting of |
polyoxyalkylene type, saccharide'eéter ﬁype, saccharide
ether typé, saccharide'éhidertype;'éolyglycerine-fatty aéid
ester type, polyglycérinefalkyl ether'type, and.alkylamine
oxide type nonionic surface active agents.

9. The detergent compoSition according to Claim 1,
wherein the-cbﬁp&hent (B) is at least one_amphoteric surféce :
active agentwselec£ed:frqm“thé~group-COnsisting'of \;)
amidoamineetyﬁé,'amind acid type, betaine type, sulfate
'type; sulfonate type, phosphate type, and amine oxide type .
amphoteric surface active agents. .

- 10. The-deférgént composition according to Claim 1,
wherein the component (B} is at leagt one'cationic su:face
active agent selegtedffrod*the-grbup consisting of amine

salt type, poljbxyethYleneﬂalkylamine type; long chain
quaternary ammonium salt tyye, and_cyblié quaternary

ammonium salt type cationic surface active agents. )
\\'.

gy

g it e g

)



hee— ] K
wherein the conponent (B) is at Teast one cationic surface active agent
sel ected fromthe group consisting of polysaccharides, protein-polyam no
aci d high nol ecul ar conpounds, vinyl type high nol ecul ar conpounds,

pol yet her hi gh nol ecul ar conpounds, pol yam de hi gh nol ecul ar conpounds,
polyegber hi gh nol ecul ar conmpounds, and pol yur et hane hi gh nol ecul ar

conpounds. 12. The detergent conposition accqrding to C.aim1, wherein tfie
conmponent (A) is a céﬂo!&hﬁtﬂ%&ﬁQQ$Q%19$W9P§&§iﬁﬂkégﬁpaﬁiﬁﬂi§ﬁtcéP1m 1,

500- 20, 000. 13. _Th t t it ' to Caim1l, .,wh i.n th
conponent (A) i _&Eﬁg%b| e%%ﬁﬁ%ﬂ%ﬁﬂ KEBPH%C%%Qg#Bgﬁggﬂﬁigég%Pb}? §ﬁ§%g$92$
at a ratio by “ghggbepgg%h%'%éﬁec%gd from the group consisting of

polysaccharides, protein-polyamino acid high molecular

compounds, vinyl type high molecular compounds, polyether
high molecular compounds, polyamide high molecular |
compounds, polyester high molecular compounds, and
polyurethane high molecular compounds.
\_/ 12. The detergent domposition according to Claim 1,
. wherein the component (A) is a copolymer having an average
molecular weight of 500-20,000. |
13. The detergent cémposition according to Claim 1,
wherein the component (A) is a copolymef containing the
. recurring units (I-1) and (I-2) at a ratio by weight of

9:1-4:6.
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