2254325 AVMONI UM SALTS *AND HAI R TREATI NG AGENT CONTAI NIl NG THE SAME FI ELD OF
THE | NVENTI ON The present inventiaon relates to quaternary anmoni um or am ne
salts, to h&a5%¥¥%1ing_agenys containing the same, and to a tertiary am ne
i ntermedi ate useful in the production of such salts. BACKGROUND OF THE

| NVENTI ON Si nce conbi ng and brushing inflict irreparable mechani cal damage
to hair, hair rinses containing a cationi¢ surface active agent have been
used in order to protect hair fromsuch a danage, as well as for the
afteggare of hair fromcosnetic point of view Such a cationic surface
active agent is used in the formof an aqueous solution or a suspension
together with a nonionic emulsifying agent or an aliphatic al cohol. Wen
applied to hair, such agent decreases friction between hairs or between the
hair and a brush, and therefore inproves the snoothness of wet hair

.conbi ng, and al so i npr 0\AMMONYEM rSAZTSOAND tKAIR NG &GEN®ch as gl ossi ness,
el ectrostatic protection and snoSONFSHNG THE r conmbing. In order to
attain such advant ages, quater ant J'# Qave been used, such as

. ! D . . ) ) :
stearyl trimethyl anmoni um chl or ot bt onTue,; | -trimethylamoni um

chloride, stearyl di@ﬁérB@égﬂﬁiykﬁ@@ﬁ%ﬂdﬁ”&elates to quaternary ammonium
or amine salts, to héir treating agents containing the same,
and to a tertiary amine intermediate useful in the production
of such salts.
W, BACKGROUND OF THE INVENTION
' Since combing and brushing inflict irreparable
mechanical damage to héir, hair rinses con;aining a cationic
surface active agent have been used in order to protect hair
from such a damage, as well as for the aftercare of ﬁair from
cosmetic point of view. Such a caﬁionic surface active agent
is used in the form of an aqueous solution or a suspension
together with a nonionic emulsifying agent or an aliphatic
alcohol. When applied to hair, such agent decreases friction
between hairs or between the hair and a brush, and therefore
.improves the smoothness of wet hair combing, and also
improves a series of other properties such as glossiness,
electrostatic protection and smoothness of dry hair combing.
In order to attain such advantages, quaternary
ammonium salts have been used, such as stearYl'T
trimethylammonium chloride or bromide, cetyl
_ trimethylammonium chloride, stearyl dimethylbenzylammonium
chloride,'disteafyl dimethylammbnium chloride and '

diisostearyl dimethylammonium chloride. Sqructurally these



chloride, distearyl dinethylamoniumchloride and diisostearyl

~di met hyl ammoni um chl oride. Structurally these prior art quaternary
anmonium salts are divided into two groups; a structure represented by the
following general fornula (11) which has one |ong-chaih al kyl group and
anot her structure represented by the follow ng general fornula (LII) whi ch
has the two same |ong-chain alkyl groups:- (1I) [err]. :
(I'I'l) wherein [err] is a straight or branched | ong- chaln aIkyI group -and
[err] is a short-chain alkyl group. These prior art quaternary.-amoni umi_/
-sal‘ts, however, have the disadvantage that they can only partially satisfy
t he necessary propertles which include flexibility, snpothness and 0|I|ness
both during washing and after drying of hair. SUMVARY OF THE | NVENTI ON |t
is an object of the present invention to obviate or mtigate the above L
di sadvant age. priofC4&RX Giateribiy dnidnBuRSedltd AYeNdivided fite twoprovided .,
an asynmmetric quaternary amonium or -amne salt represented by the ' .
fol | owi ng gen@mahpspranﬂtqutpretrepnesented by the following general

AR A

»

formula (II) whlch has one long-chaln alkyl group and another
structure represented by the follow;ng general formula (III)

whlch has the two same long-chaln alkyl groups

R5 RG ’ . i .
Sy I & (II) -

RS~ ~ee o

R . RS _

Rs/ \R‘ S :

_whereln R? is a stralght or branched long-chaln alkyl group
and R® is a short-chain alkyl group.

These prior art quaternary ammonium salts, however,
have the_disadvantage'that they oanhonly partially satisfy
the necessary properties which include flexibility,
smoothness and oiliness both_dnring washing and after drying

of hair.

SUMMARY OF THE INVENTION 5
It is an object of the present invention to obv;ate
or mitigate the above disadvantage. _
.In accordance with the present.invention,.there is
provided an asymmetric quaternary ammonium or amine salt
represented by the following general formula (1) (to.be

referred to as “asymmetric ammonium salt" hereinafter):



refierred to as "asymmetric ammoni um salt”. hereinafter): -2- [err] _
wherein [err] is represented by the ffollowing fornmula:- [err] [err] RRis a
strai ght chain al kyl or ;al kenpyl group having 8 to 22 carbon atonms; R3 is an
al kyl group having 1 to 4 carbon atons; [err] is a hydrogen atomor an

al kyl group having 1 to 4 carbon atons; and X is a hal ogen atom or an al kyl
sulfate having 1 to 4 carbon atons; and a tertiary amne which is an
internedi ate used in the ymanufacture of the asymmetric amonium salts. The
pres&at invention al so pRoyi des |@3 hair treating agent which contains at

| east one of the asymmetrjc Miffopi um &t s ad)defi ned above. DETAI LED
-DESCRI PTI ON OF THE | NVENTfON The"term "a qguat ernary anmmoni um salt" herein
used neans the conpounds of the aforenentioned general fornmula (1) wherein
R4 represents an al kyl group having 1 to 4 carbon atons, and the term

"am ne salt" herejn_used neans those wherein [err] represents a hydrogen
atom  The as‘%‘?\%@'ﬂ Bpéﬁrlﬁﬂfﬁﬁﬁ-ﬁt@dl ¥% the fellewing &mulamvent i on can

g
CH3C3H4CHC4HgCHCH,—
CH,C,H,CHC,H,

R? is a straight chain alkyl or alkeny! group having 8 to 22 carbon atoms;
R? is an alkyl group having 1 to 4 carbon atoms; R* is a hydrogen atom
or an alkyl group having 1 to 4 carbon atoms; and X is a halogen atom
or an alkyl sulfate having 1 to 4 carbon atoms; and a tertiary amine
which is an intermediate used in the manufacture of the asymmetric
ammonium salts.
The present invention also provides a hair treating agent which
contains at least one of the asymmetric ammonium salts as defined
L above.
| DETAILED DESCRIPTION OF THE INVENTION
The term "a quaternary ammonium salt" herein used means the
compounds of the aforementioned general formula (I) wherein R*
représents an alkyl group having 1 to 4 carbon atoms, and the term
"amine salt" herein used means those wherein R* represents a hydrogen
atom. |
The asymmetric ammonium salts of the present invention can
be obtained according to Process (A) or (B) as described below.
-3-



be obtai ned according to Process (A) .or (B) as described below -3 - =

[ Process Al [err] (a) (b) catalyst V [err] (1V) HCOOH, HCHO Leuckart
reaction [err] [err] [err] V [err] [err] [err] wherein [err] and X are as
defined-above. According to the process (A), an al kyl al cohol (a) having a
| ong-chai n branched carbon chain is allowed to react with a strai ght

| ong-chain al kyl am ne or al kenylanmne (b) to

[Process A]
. R!OH + RNH,

(a) (b)
catalyst
1 V ’
R\NH
RZ/
(IV) :
HCOOH, HCHO
s Leuckart reaction
2R3X RX
v 1v
R R
LN 3 . ~—
-R N-CH
R’-/N ="
(V) v
RX R*X HX
v v v o v
R* R* - R' R R*' cH, = R!' cH,
N/ _ \w/ \N( i *_-'\N/ -
N’ ¢« X~ ’ « X ) . - * . =
- / \ A /
R* R3 : RZ RS : R? R* R H

wherein R!, R?, R®, R* and X are as-defiédwgbove._
According to the process {A},;an alkyl alcohol (a)
‘having a long-chain branched carbon chain is allowed to react
f with a straight long-chain alkylamine or alkenylamine (b) to

obtain an asymmetric secondary amine_(IV),?ahd then the thus

obtained secondary amine is converted into'an asymmetric

-4'_



obttai n -an asymetric secondary am ne (1V).,, and then the thus obtained
secondary amne is converted into an asymmetric -4 tertiary amne (V)
maki ng use of an al kyl halide, or into another asymetric tertiary am ne
(V') making use of the Leuckart reaction. Synthesis of a secondary am ne
(I'V) catalyst [err] (a) (b) (I'V) wherein [err] and [err]
are as defined above. A long-chain branched al kyl al cohol to be used as the
starti-ng material (a) is provided, together with a catalyst, into a reactor
equi mpled with a tube for use in the introduction of hydrogen and with a
condenser and a separator for use in the condensati on and separation of
water fornmed by the reaction and oily materials distilled off during the
reaction. The catalyst to be used may have a dehydrogenati on/ hydrogenati on
function, preferably consisting of copper and nickel as its main
sconponents. ThESTEATHt 2B$ne he )c #ekiys tuses ofoansekyk hplife; tew infet nay

general ly be | fudiRs Q00 A-oIJ Q0Lds L0, 142767 ALNg BIRUNY g @ cohol
Leuckart reaction. -

Synthesis of a secondary amine (IV)

catalyst R

RIOH + R2NH, >  OSHNH
-H,0 Rz/
) . (a) (b) _ (IV)

wherein R! and R? are as defined above.

A long-chain branched alkyl alcohol to be used as the
starting material (a) is provided, together with a catalyst,
into a reactor equipped with a tube for use in the
introduction of hydrogen and with a condenser and a separator
for use in the condensation and separation of water formed by
the reaction and oily materials distilled off during the
reaction. The catalyst to be used may have a

'iﬁg dehydrogenation/hydrogenation function, preferably consisting
of copper and nickel as its main components. The amount of
the catalyst is no; strictly limited, but may generally be in
the range of from 1 to 10% based on the amount of alcohol to
be used. After replacing the atmosphere in the reaction
system with nitrogen gas, hydrogen is introduced together
with the elevation of temperature. The straight long-chain
alkylamine or ;lkenylamine (b) may be added either as a whole

when the temperature reached to a prédétermined level or

- 5



be used. After replacing the atnosphere in the reaction systemwth
nitrogen gas, hydrogen is introduced together with the el evation of
tenperature. The straight |ong-chain alkylam ne or al kenyl am ne (b) may be
added either as a whaole when the tenperature reached to a predet erm ned

| evel - or -5- little by little by dropwi se addition into the reaction
system The reaction may be carried out generally at a tenperature of from
about 150 to about [err], though a tenperature outside this range may also
be applied to the reaction depending on the type of the materials. The \4
catal yst is reduced and converted into active formduring the tenperature :
i ncreasing step. Water formed during the reaction is discharged fromthe
reaction systemtogether with hydrogen and separated fromoily materials -
t hrough the condenser and separator, and the separated oily materials are
returned into thetbdyorite tQﬁ'Q§8§ﬂ+%§|Qﬁ¢%§ﬂ°ﬂhén?Q%ﬁhﬁ 6ﬁath@“catalyst
is filtered out a ro e neans and the .reaction _m

subj ected to dl§¥¥#$%hl r Tor's mFKe aé?ﬁﬁ%??.S“ é%oe al Y %?ne (rv).
Synthesi s of - qu@éxﬁéé@dﬁ&:@”@“ﬂ-&ﬂ %%ht(iﬁo [&f 'about 250°C, though a

temperature.outSLde this range may also be applied to the
reaction depending on the type of the materials. The
catalyst is reduced and converted lnto active form during the -

temperature 1ncreas1ng step. Water formed durrng the

reaction is'discharged from the reaction system together with .
hydrogen and separated from oily materrals through the'
condenser and separator, and the separated 011y materrals are:
returned into the reactor. after complerlon of the reactlon,.
the catalyst is £iltered out by-anfaopropriate means ‘and the .
reacrion mithre isﬁsubjected to;distillation-to~obtain the \
asymmetric secondary amine (IV). |
Synthesis of guaternary ammonlum salt (I) -

R&\‘NH -———jff———>. “Sy-r?

Rz/ _ Rz/

(IV) | (W)

4 al 03
RX i'R\i-/R . X
-R;./. \R"

_ . (1)
wherein R!, R?*, R®, R and X are as’ deflned above.
" The secondary amine (IV) thus obtained is converted
intoﬂtertiary form by allowing-itftb”react with an alkyl

halide or a dialkylsulfate'R%L,sccording to a conventional

. - 6 .-



[err] () wherein [err] and X are as defi.ned above. The secondary am ne

(1 thus obtained is converted into'tertiary formby allowing it to react
with an alkyl halide or a dialkylsulfate [err], according to a conventi onal
- 6- manner, and then the resulting tertiary am-ne (V) is further
converted into quaternary formusing the conpound [err], to thereby obtain
the desired quaternary amoniumsalt (1). Synthesis of cuaternary amoni um
salt (I'] [err] (IV) (I'") wherein [err] and X are as

defi ged above. After transferring into a reactor such as an autoclave, the
secondary amne (IV) thus obtained is converted into quaternary form by
.allowmng it to react with an alkyl halide or a dialkylsulfate in the
presence of an al kali compound. Thereafter, by-products such as sodi um
chloride are renoved by neans of filtration to obtain the quaternary
damoni um sal t drnerhaandgtheyy rolwet resulgringp serSiatyhesiiseo{ Vams&uggher (1 ")

converted into guaternary form using the conpound R‘X, to

thereby obtain the desired quaternary ammonium salt (I).

Synthesis of guaternary ammonium salt (I’)

‘ni Rl R3

R Rz/ o RZ/ \R3
(IV) (1°)

wherein R!, R?, R® and X are as defined above.

After transferring into a reactor such as an
autoclave, the secondary amine (IV) thus obtained is
converted into quaternary form by allowing it to react with
an alkyl halide or a dialkylsulfate in the presence of an
alkali compound.' Thereafter, by-products such as sodium
chloride are removed by means of filtration to obtain the
guaternary ammonium salt (I') having asymmetric groups.

N Synthesis of amine salt (I")
1 1
R\NH HCHO R N
~ 2~ 3
R? HCOOH R
orxr Hz
(IV) (V")
HC1 R! CH,
— s >y « CI
. 2 H

(I")



[err] (IV) - (V) - 7-. wherein [err] and [err] are as-:
defi ned above. The amine salt (I") is obtained by allowi ng the secondary
amine (IV) toreact with formalin and formc acid (Leyckart reaction) to
synthesize a tertiary amne (V'), and then neutral i zi ng the thus obtained
tertiary am nwhekéin mhhdazﬁamdsdeﬁhedsaBWOChl oric acid. The |ong- chain
branched al kyl al cohol to be used as material (a) in Process (A) is

‘represented by the fbheaming sadt (H) i & olptaqu ky al g the semrwa;yomhme; s

Banplos of (00 14 F L\?'tﬁti‘ewﬁé &‘%%‘ﬁh”ﬁ@mgiééﬁ%%ﬁ% Qb) i nol ode
am s, hav! noyAthesiZe LR, BRE G4 AndAliaadh Ay Ml GBialifed
tertiary amine (V') with an’ acid such as hydrochlorlc acid. -
The Iong—cham branched alkyl alcohol to be used as materlal (a)

in Process (A) is represented by the followmg formula

. CHs o
- CH3C,H4CHCHgCHCH,—OH
.CH3C2H4CIHC2H4'.

CH;

~An example of this aﬂcohol is Fine Oxocol 180N (manufactured
| by Nissan Chemical Industnes, Ltd) | | | |
Examples of the straight Iong—chaln alkylamme or alkenylamine =
(b) inelu_c_le amines _haymg_B-to 22 carbon atoms such as laurylamine,

stearylamine, behenylamine and oleyamine



(a) (.C) catalyst V (VI) catalyst [err] Jerr] (1) n wherein [err] and X
are as defied above. The foll ow ng déescribes Process (B), wherein all ‘steps
are effected by al cohol -am ne reactions. Synthesis of tertiary amne (VI A
| ong-chai n branched al kyl al cohol (a) to be used as a starting material is
provi ded, together with a catalyst, into a reactor equipped with a tube for
use in the 9 - i ntroduction of hydrogen and with a condenser and a
separator for use in the condensation and separation of water formed by the
reachion and oily materials distilled off during the reaction. The catal yst
to be used may have a dehydrogenati on/ hydrogenati on function, preferably
.consi sting

[Process (B)]
R!OH + RNH,

(a) (<)

catalyst

1V
R
~
R*’/NH
(VI)

R?0H (d)
-catalyst

1V
R~\\

N-R?
RZ /

(V)

R*X

1 3
R F
RZ/ \Rfo

Mt (I)

n
wherein R!, R?, R?}, R* and X are as defied above.

The following describes Process (B), wherein all
steps are effected by alcochol-amine reactions.
Synthesis of tertiary amine (V)

A long-chain branched alkyl alcohol (a) to be used as
a starting material is provided, together with a catalyst,

into a reactor equipped with a tube for use in the

-9 -



of copper as its main conponent. The .anpbunt of the catalyst is not strictly.
limted, but may generally be in the range of fromO0.1 to 10% based on the
amount of al cohol to be used. After replacing the atnosphere in the
reaction systemw th nitrogen gas, hydrogen is introduced together with the
el evation of tenperature. Wen the tenperature reaches a predeterm ned

| evel , an alkylam ne (c) may be added little by little into the reaction
systen1 The reaction may be carried out generally at a tenperature of fram
about 150 to about [err], though a tenperature outside this range may ahgp
be applied to the reaction depending on the type of the materials. The -’
catal yst is reduced and converted into active formduring the tenperature.

i ncreasing step. Water fornmed during the reaction is discharged fromthe

reaction systemtogether with hydrogen and separated fromoily materials
t hrough t he co’rfbté"ﬁgé‘f: LPR LeparEeern 2 Wik depRRdAnAPTORNY] AusePaTAtOTar €

returned into f&te) ws82¢hOne ’%o%ﬁrengg@éx?tanan gf aJt:'e;]‘tS.a rea? IW%QQFU %ﬂil@scf %3)/ st

is filtered out by an appropriate neans and®
subj ected to dild idehation iy A2 ﬂaémas.ecamsam.éaﬂdﬁ G¥k)lnfamidg

asymmetric al kyl or al kenyl group. -
reaction. The catalyst to be used may have a
dehydrogenation/hydrogenation function, preferably consisting -
of-copber as its main component. The amount of the catalyst
is not strictly limited, but may generally be in the range of
from 0.1 to 10% based on the amount of alcohol to be used.
After replacing'the'atmosphere in'the reaction system with
nitrogen gas, hydrogen is lntroduced together with the
elevation of temperature,_ When the temperature reaches a
predetermined level, an alkylamine (c¢) may be added little by
little:ihto the reaction eystem. The reaction may be carried
out generally at a temperature of frOm‘about 150 to about
250°C, though a temperature outside this range may also be
applied to the reaction depending on the type of the
materials. The catalyst is reduced_ahd converted into active
form during the temperature increasing step. Water formed - \J
during the reaction is discharged from the-reaction system
together.ﬁith hydrogen and separated frem eily materials
through the condenser and separator, andrthe separated oiiy
materials are returned into the reactor. After completion of
the reaction, the catalyst iS-filterea out by an appropriate
means and_the reaction mixture is.sﬁbjected_to distillation
to obtain the secondary amine (VI) having asymmetric alkyl or

alkenyl group.




Thereafter, simlar reaction is repeated using a straight |ong-chain al kyl
or al kenyl al cohol (d), a catalyst. and a secondary amne (VlI) to obtain
the tertiary amne (V) of interest. Synthesis of quaternary ammoni um salt
(1) [err] [err] (v) (I') wherein [err] and X are as defied
above. The tertiary amne (V) thus obtained is converted into quaternary
formby allowing it to react with the conpound [err], according to a
conventional nmanner, to thereby obtain the quaternary amoniumsalt (1) of
i ntergst. The | ong-chain branched al kyl al cohol to be used as material (a)
in Process (B) is as defined in Process (A). Exanples of the al kylam ne (c)
kncl ude net hyl am ne, ethylam ne, n-propylam ne, isopropylam ne, '

n- but yl am ne and sec-butyl am ne. Exanples of the straight |ong-chain

al cohol (d) include alﬁ}/l Qr, talrke_ep. |, %Ircohol .hav.isn? 8 éoe‘:g%1 carbon atons
such as octyl - al cohol , “UETRETT= al THHPE SEPAT) 1*5aF BBRBTST B8dE9y R al cohol
and ol eyl al cohdiraibht PI&RRThalA) a1yt ROdikéngRldiSoftbe {@f MRd cq@an?gt,
converting a secondary amne (IV) into a quaternary ammoniumsalt (T1"') "or
converting a ses@indasgcamiary @iniflei (NI} xo obtain the tertiary amine (V) ‘

of interest.

Svnthesis of gquaterna ammonium salt (I

1 4 1 3
R'X R R

SN ———s S

2 Rz/ \Rﬁ

R
R
(V) (1)

wherein R!, R?, R?, R* and X are as defied above.

The tertiary amine (V) thus obtained is converted
into quaternary form by allowing it to react with the
compound R*X, according to a conventional ménner, to thereby
obtain the quaternary ammonium salt (I) of interest.

The long-chain branched alkyl alcohol to be used as
material (a) in Process (B) is as defined in Process (A).

Examples of the alkylamine (c¢) include methylamine,

A ethylamine, n-propylamine, isopropylamine,-n-butylamine and
sec~butylamine.

Examples of the straight long-chain alcohol (d)
include alkyl or alkenyl alcohols having 8 to 22 carbon atoms
such as octyl alcohol, dodecyl alcohol, octadecyl alcohol,
behenyl alcohol and oleyl alcohol.

In Process . (A), by-product salts are formed during
converting a secondary amine (IV) into a quaternary ammonium

salt (I') or converting a secondary amine (IV) into a

- 11 _



guat ernary ammoniumsalt (1) through.a tertiary amne (V). That is, Praqcess,
(B) is preferably enployed in the present' i nvention wherein the tertiary

amne (V) is inportant as an internedi ate, because Process (A) requires

"addi tional step for renoving such salts which step may-be a considerabl e

di sadvantage. [Hair Treating Agent] Since the asymmetric amoniumsalts
represented by the general fornmula (1) of the present invention shows

~excel lent properties as a surface active agent, it can be applied suitably

to a hair treating agent with the aimof protecting hair. The hair treagyng
agent of the present invention contains at |east one asymetric anmmoni unt:,
salts represented by the general formula (1) in an anount simlar to that e
used for known quaternary amoni um conpounds, but preferably in an amount

of fromabout 0.1 to about 20% by weight, nore preferably fromO0.1 to 10%

by wei ght. Whamatigsnany rammosdunnge Hydiit) shrowgh @ aeeniaryvawirieon( Vi)s used, «
excess asymetric amoni um salt is washed out of hair with no probl ens, and

mar kedl y excelh@ﬁtl§nn%ﬁqﬁﬁ§§s(5? %ﬁnpqﬁiﬁF?E TRIC¥SA BB Hhe RTS8 tas wel |
as excel lent GoRRhRIoR MUANRSEnO télttald Emine (V) is important as an

intezmédiate; because Process (A) requires additi'dr_xal stép
for removing such salts which step may be a considerable
disadvantage.' |

[Hair Treating Agent]

Since the asymmetiiclammoniuﬁ salts #epresented by
the general fo:mﬁ;a (I).of-the_présentuinvéntioh éhows
excellent prppe?ties as a surfacé-acti§e agent, iﬁ can be
applied suitably to a hair tfeating'agént with the aim of
protecting hair. Thé hair treating agent of the present .
invention contains at least one asymmetric ammonium'salts.
represented by the general formula (Ijmin an.amount_similar
to that used for known quaternary~ammoﬂium'compounds, but
prefefably'in an amount of from about 0.1 to about 20% bY_
weight, more preferably from 0.1 to 10% by weight. When the
hair treating agent of the pfesent invention is used, -excess iuﬁ
asymmetric ammonium salt is washed out.of hair with no |
problems, and markedly excellent smoothness of wet hair
combing can be attained, as well as excellent combing

' smoothness of dry hair. |

Examples of the form of the hair treating agent to be
érovided by the present invention-include a héir rinse, a
hair conditioner, a hair treatment,_a'hair-pack, a hair

cream, a styling lotion, a styling mousse, a conditioning

- 12_



Exanpl es. of the formof the hair treating agent to be provided by the
present invention include a hair rinse, a hair conditioner, a hair
treatnent, a hair pack, a hair cream a styling lotion, a styling nousse, a
conditioning - 12- nousse and a hair spray. O her conpounds which may be
used jointly with the asymretric ammoniumsalt in the hair treating agent
of the present invention include: cationic active agents such as known
mono- .Qr dialkyl quaternary anmmoni um salt's; nonionic active agents; oils
and faLs such as higher alcohols, higher esters, hydrocarbons, fatty acids
and silicone oil; noisture retaining agents such as glycerol and urea; high
nol ecul ar wei ght pol yner substances such as cationic polyners, high

nol ecul ar wei ght pol ysacchari des and pol ypepti des; and sol vents such as

| ower al cohol's, propylene glycol and diethylene glycol nonoethyl ether.
Fhese additi-onaﬂW@Gﬁpem%o&qwa»f BRraised Othes uePmeaindst Yhigatmamdeepsedt s of

(ne precent |G BE6, 1 SEUBASR el F L of) 3 taS 0,
coloring agent S.reaRRg" £5kritO ol £RE %;’r.'etselﬂei EnddBAldnNdnadead s datiwhieh known
cationic active agents are used as the main conponent,
.active agents such as known mono- or dialkyl guaternary
ammonium salts; nonionic active agents; oils and fats such as
higher alcohols, higher esters, hydrocarbons, fatty acids and
silicone oil; moisture retaining agents such as glycerol and
St urea; high molecular weight polymer substances such as
cationic polymers, high molecular weight polysaccharides and
polypeptides; and solvents such as lower alcohols, propylene
glycol and diethylene glycol monoethyl ether. These
additional compounds may be used in such amounts that the
effects of the present invention are not deletereously
affected. Also useful as additive agents are antiseptic
agents, emulsifying agents, perfumes and coloring agents.
Compared to prior art hair treating agents in which
known cationic active agents are used as the main component,
ol the hair treating agent of the present invention can give
hair in both the wet and the dry state markedly excellent
flexibility, smoothness and moist feeling with no oiliness.
In addition, the asymmetric ammonium salt of the
present invention represented by the general formula (I) is
excellent as a fiber softehing agent. ' _
Examples of the present invention are given below by

way of illustration and not by way of limitation. Unless

-13 -



the hair treating agent of the present invention can give hair in both the,
wet and the dry state markedly excellent: flexibility, snpothness and nbi st
feeling with no oiliness. In addition; the asymretric amoniumsalt of the
present invention represented by the general forhula {1) is excellent as a
fiber softening agent. Exanples of the present invention are given bel ow by
way of illustration and not by way of limtation. Unless 13 ot herw se
noted, the term"% used in the follow ng exanples nmeans "% by weight".
EXAMPLE 1 In this exanple, experinents were carried out to syntheS|zeeﬁy
asymmet ri c di al kyl di met hyl quat ernary ammoni um salt having a branched chai n
al kyl group of 18 carbon atons and a straight chain al kyl group of 12 .
carbon atons. Synthesis of secondary anmne A two liter capacity flask

equi pped with a condenser and a separator for use in the separation of’
formed water wetherlasgemoted h the0tgrmf"¥- (13edetmythee fplllowingtémdmpledecanol
(Fine Oxocol 180N, nanufactured by N ssan Chen1ca| I ndustries, Ltd.) and 12
g of a copper-“?ﬁa@l‘@el' c%?(a‘[’%ﬂ& t('2% by = -

EXAMPLE 1
In this example, experiments were carried out to
3yntheSize.an'aéymmetfic dialkyldimethYl'quaternary.ammonium
salt having'a"bfanched chain alkyl group of 18 carbon atoms
and'a.straighf ¢héin-alk§l gronp'of;lz carbon atoms. ' e
Synthesis of secondary amine |
A two.litér-Capacity fidsk,eduippédnwith-a'condenser
and a.separatbr for use in the seéaratién'qf fo:med'wéter was
charged with 600 g of 2—(3-methylhéxyl)-7~methyl-l-décanol |
. (Pine Oxocol 180N, manufactured by Nissan Chemical
Industries, Ltd.) and 12 g of a.cqppe:-nickel catnlyét (2% by |
weight of'the'alcchol). With stirfing,.the atmnspnere in the
‘flask was replaced -with nitrogen anthhe'temperatdre was then
increased. When:the'temperatnre réachéd-100°c, hydrogen gas
was introduced into-ﬁhe'readtion syétém at a flow rate of 20
1/hr using a flow meter, followed by a further increase in @
the reaction temperature to 230°¢.--While maintaining the
' temperature at this level, 413 g=of£l-dcdecyl amine (Famin
20D, Kao-corp.) was added to the reaction system, and the
course of the reaction was followed by checking partial amine
values. After about 5 hours of reaction, the catalyst was

" removed by filtration and the reaction mixture was subjected

(%

to disfillation to:obtain an asymmetric diélkyl secondary

amine. Parent ion peak (437) was confirmed by mass
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wei ght of the alcohol). Wth stirring, the atnosphere in the flask was
repl aced with nitrogen and the tenperature was then increased. Wen the
tenperature reached [err], hydrogen gas was introduced into the reaction
systemat a flowrate of 40 1/hr using a flow neter, followed by a further
Increase in the reaction tenperature to [err]. While maintaining the
tenperature at this level, 413 g of 1-dodecyl am ne (Fam n 20D, Kao Corp.)
was agdded to the reaction system and the course of the reaction was

foll oggd by checking partial amne values. After about 5 hours of reaction,
the catal yst was renoved by filtration and the reaction m xture was
subjected to distillation to obtain an asymmetric dial kyl secondary am ne.
Parent ion peak (437) was confirnmed by mass - 14 - spectronetric

anal ysis of the thus fornmed product which was further subjected to gas

chr omat ogr aphi GPgREFgReEricy paplysE0 DR thedthut fpzred pradnct] whipghtva# and

tertiary am ne val ues f. Tahle 1) to.confirmformatian qof an.asymetric
di al kyl ~ secondd™y® ﬁfréﬁ%iﬁﬁfﬁg ?%éﬁﬁbfpﬁﬂ$7ﬁfQEiﬁngu%?ﬁ rflsTiﬁtgf *Amine
values total 954y 4 ldrAliyses of tothll 3drtial and tertiary amine

| values (cf. Table 1) to confirm formation of an asymmetric

dialkyl secondary amine having the féllowing construction.

‘TABLE 1
Amine values
e . total partial © tertiary
Measured 127 | 127 ' 0.0
Theoretical - 128 128 0.0

fﬂs - Iszst
cnsczmcnc,,nafzncnz-nn
cn,czmlcnczm

CH,

In this example, the copper-nickel catalyst used in
the reaction was prepared in the following manner:-

Nt A one liter capacity flask containing synthetic zeolite was
charged with copper nitrate and nickel nitrate at a molar
ratio of the metal atoms (Cﬁ:Ni) of 4:1, the metal salts were
dissolved in water and the temperature in the flask was
increased to 90°C with stirring, followed by gradual dropwise
addition of 10% aqueous solution of Na,CO;. After 1 hour of
aging, precipitated materials were filtered and washed with
water, dried at 80°C for 10 hours and then calcined at 600°C

for 3 hours to obtain the copper-nickel catalyst of interest.
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Measur ed 127 127 - 0.0 Theoretica

128 128 0.0 [err] In this exanple, the

copper - ni ckel catal yst used in the reaction was prepared in the follomﬁng
manner:- A one ljiter capacity flask containing synthetic zeolite was
charged with copper nitrate and nickel nitrate at a nolar ratio of the

nmetal atons (Cu: Ni) of 4:1, the netal salts were dissolved in water and the
tenperature in the flask was increased to [err] with stirring, followed by
gradual dropw se addition of 10% aqueous sol ution of Na2CO3. After 1 hogg
of aging, precipitated materials were filtered and washed w th water, dried
at [err] for 10 hours and then calcined at [err] for 3 hours to obtaln the .
copper-ni ckel catalyst of interest. 15- Synt hesi s of quaternary anmoni um
salt A one liter capacit autoclave mas charged with 300 g of the '
asymretric dl-“ﬂﬁh"- 8 F8ALEENAEVoBImOnIam $3dle - 145 g of i sopropy

al cohol and 90 g of gt pyl £, [ EdRaci Bt 8 2l Syt 09 ETRELALLe 1) ge"”l,

66 g of 4896NBCH sol uti on" was a pressure.-contin y over

Ee“ od of abougg %H@%%m&@fi&‘éﬁﬁlhyla@é&gncﬁ:*}OManolﬁﬂﬂﬁﬁd Iﬂ%@afi‘ﬁ
y_

g of_lsoprppyl-alcohol_and-so g of methylachlorlde, After
elevating températﬁre to 90°C, 66 g of 48%'NabH_solutipn was
added under pressure cqntinuously over a peﬁiod_of about 2
‘hours, followed by.about 6 hours of aging. Thereafter, by-
produced.NaCl'was removed by filtration to obtain an - o/
asymmetric dialkyldimethyl quaterﬁary ammohium.salt. On the
basis of the analytical data as shown in Table 2, the
formation of a'quaﬁernary ammonium salf having the structure

below was cdnfirmed.

TABLE 2
Items analysed . Measured values
Residual amine value 6.5
Acid value L | B _ : 3.0
Effective contents (cation %) 58% . '
. L “

I
cn,czmcx-zc,.ﬁ?cn-cnz

cn,czn,.fm-czn. c1-

/
NG

CH; C; 2Hz§ CH3

\/-
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produced NaCl was renoved Qy fid4tration to obtain an asymmetric

di al kyl di net hyl quaternary ammoniumsalt. On the basis of the anal ytical
data as shown in Table 2, the formation of a quaternary ammoni um salt
havi ng the structure bel ow was confirned. TABLE 2 Itens anal ysed

Measur ed val ues Resi dual am.ne val ue 6.5 Acid val ue
3.0 Effective contents (cation % 68% CH3 . +
[err]~err] - 16 - EXAMPLE 2 In this exanple, experinents were carried

out t&/synthesize an asymmetric quaternary amoni um salt having a branched
chain al kyl group of 18 carbon atons and a straight chain al kyl group of 12
carbon atons. Preparation of copper based catal yst (copper-zinc-ruthenium
catalyst) A one liter capacity flask containing synthetic

EXAMPLE 2
In this example, experiments were carried out to
synthesize an asymmetric qQuaternary ammonium salt having a
branched chain alkyl group of 18 carbon atoms and a stréight

chain alkyl group of 12 carbon atoms.

N Preparation of copper based catalyst (copper-zinc-ruthenium
ok catalyst)

A one liter capacity flask containing synthetic
zeolite was charged with copper nitrate, zinc nitrate and
ruthenium chloride at a weight ratio of the metal atoms
{(Cu:Zn:Ru) of 4:1:0.01, the metal salfs were dissolved in
water and temperature in the flask was increased to 90°C with
stirring, folldwed by gradual dropwise addition of 10%
aqueous solution of ‘Na,CO,. After 1 hour of aging,
precipitated materials were filtered and washed with water,
dried at 100°C for 9 hours and then calcined at 600°C for 1
hour. The amount of the thus obtained metal oxides supported

W,
on the carrier was determined to be 50% by weight.

Synthesis of secondary amine
A two liter éapacity séparable flask was charged with
1200 g of 2-(3-methylhexyl)-7-methyl-l-decanol (Fine Oxocol
- 180N, manufactured by Nissan Chemical Industries, Ltd.) and
24 g of the copper-zinc-ruthenium catalyst (2.0% by weight of
the alcohol). With stirring, the atmosphere in the flask was

replaced with nitrogen and the temperature was then
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zeolite was charged with copper nitrate, zinc nistrate and ruthenium .
chloride at a weight ratio of the netal atoms (Cu:Zn:Ru) of 4:1:0.01, the
netal salts were dissolved in water and tenperature in the flask was
increased to [err] with stirring, followed by gra'dual dropwi se addition of
10% aqueous solution of [err]. After 1 hour of aging, precipitated
materials were filtered and washed with water, dried at [err] for 9 hours
and then calcined at [err] for 1 hour. The amount of the thus obt ai ned |
nmet al oxi des supported on the carrier was determ ned to be 50% by wei th
Synt hesis of secondary amne Atwo liter capacity separable flask was =
charged with 1200 g of 2-(3-nethyl hexyl)-7-nethyl-1-decanol (Fine Oxocol "
180N, manufactured by Ni ssan Chem cal Industries, Ltd.) and 24 g of the
copper - zi nc-rut heni um catal yst (2.0% by wei ght of the al cohol). Wth
stirring, the anme Whet hehef |temperasure peachdd i 00y thyagegennghd he
tenperature was the ~increased. \Wen the tenperature reached

[err], hydr ogeﬁaﬁa"sm?/ﬁ’émf’ﬁflrbﬁ‘iﬂ:éﬂ‘el RBBCHIRN (SYEEEPORT s StioH aata of AP rate
e AL ST (O B AN B WA RSB L
the temperature to_190°c.. While maintaining the temperature
at this level, the reaction was started by introducing |
methylamine.gas'into the reaction.system at such a rate that
the amount of methylamine,in'the'exhaustfgas was 20% by |
volume. The reaction was carried out under standard oressure
untilhthe amouht of the unreacted alcohol was reduced to 1%
by weight or less In -this example, the amount of the
unreacted alcohol and the compos;tlon of the reactlon product
were analyzed by gas chromatography aAs the results, the -
‘secondary amlne of interest havxng the follow1ng structure
was obtalned with a yleld of 93%:- |
ICZI*I-;_ - ?H-_,
CH3C,H,CHC,HyCHCH,-NH
CH;CZH,,'CHCZLI;
i

Next, the thus-obtained'secohdary amine was purified
by dlstlllatlon,'WLth a yleld of 92%.
Measured and theoretlcal values of the secondary

amine are shown in Table 3.

-18._
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at this level, the reaction was started by introducing nmethylam ne gas into
the reaction systemat such a rate that the anmpbunt of nethylamne in the
exhaust gas was 20% by volume  The reaction was carried out under standard
pressure until the anpbunt of the unreacted al cohol was reduced to 1% by

wei ght or less. In this exanple, the anpbunt of the unreacted al cohol and
the conposition of the reaction product were anal yzed by gas

chronmt ography. As the results, the secondary ami ne of interest having the
fol | Gy ng structure was obtained with a yield of 93%- [err] Next, the

t hus- obt ai ned secondary amine was purified by distillation, with a yield of
92% Measured and theoretical values of the secondary am ne are shown in

Table 3. - 18 - TABLE 3 Total am ne Parti al Tertiary Purity
val ue am ne val ue am ne val ue (9%.* Measured 197. 2
197.1 <0.1 99.5 Theor®BH&Z 198 198
O *Determned by gas Chrog§£g$ﬁgyygg Partial Tertiary Purity
' value amine value amine value (%) *
Measured 197.2 197.1 <0.1 99.5
Theoretical 198 198 o —

*Determined by gas chromatography
Synthesis of tertiary amine (V)

- A two liter capacity separated flask was charged with
330 g of n-dodecyl alcohol (Calcol 20, Kao Corp.) and 3.3 g'
of the copper—ziné-ruthenium catalyst. 'With stirring,'the
atmosphere in the flask was replaced with ﬁitrogen and thg .
temperature was then increased. When the tempefature reaéhed
100°C, hydrogen gas was introduced into the reaction system
at a flow rate of 40 l/hr using a flow meter, followed by
further increase in the temperature to 190°C. While
maintaining the temperature at this level, 500 g of the
secondary amine'obtained above was added to the reaction
system, and the reaction was carried out for about 6 hours.

After removing the catalyst by filtration, the
reaction product was purified by distillation to obtain a
tertiary amine of the structure below at a yield of 90%. Its
measured and theoretical values are shown in Table 4,

FH3 Fﬁs
cnsczn,.'chbHsf:chz-fx
CH3C2H,.|CHC2H‘ CyoHas

CH,
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Synthesis of tertiary amine (V) Atw liter capacity separated flask was
charged with 330 g of n-dodecyl al cohol (Calcol 20, Kao Corp.) and 3.3 g of
the copper-zinc-rutheniumcatalyst. Wth stirring, the atnmosphere in the
flask was replaced with nitrogen and the tenperature was then increased.

When the tenperature reached [err], hydrogen gas was introduced into the

reaction systemat a flow rate of 40 1/hr using a flow neter, followed by

further increasé in the tenperature to [err].
tenperature at this |evel,

at a yield of
4. [err] Jerr]
am ne val ue .

- 19 - TABLE 4 Measur gBLEI4le Theoretical value Total
123.8 - - 124 ' L o
_ ~ Measured value Theoretical value
Total amine value - 123.8 ; 124
Partial amine value _ 123.5 '” : 124 -
Tertiary amine value 123.0 | 124

Molecular weight _ 451 _ _ 451

Purity (%) by gas | :
chromatography ' 99.0 - - o

Synthesis of guaterna;x ammonlum sal

A one llter capacrty autoclave was charged W1th 300 g

of the tertiary amine obtained above,_145 g of isopropyl

~alcohol and 45 g of meth?l_chloride; _After elevating

temperature to 90°C, 33 g of 48% NaOH solution was added

under_pressure continuously over a period of about 2 hours,

followed by about 6 hours cf-agingiu Thereafcer, by-produced

-NaCl was removed by filtration to obtain an asymmetric

dialkyldimethyl quaternary ammonium salt. On the basis of

the analytlcal data as shown in Table 5, formatlon of a

quaternary ammonlum salt havrng the structure below was

confirmed. _
. IABLE 5 |
Items analysed ﬁeasured valuee.
Residential amine value 6.5
Acid value o . 3.0
Effective contents (cation %) 68%

_20--

Whi | e mai ntaining the
500 g of the secondary am ne obtained above
added to the reaction system and the reaction was carried out for about:=6
hours. After renoving the catalyst by filtration,
purified by distillation to obtain a tertiary am ne .of the structure bel ow
90% Its neasured and theoretical values are shown in Table

@

the reaction product was

4



Partial ,am ne val ue ) 1:23.5 124 Tertiary am ne

val ue 123.0 124 Mol ecul ar wei ght 451
451 Purity (% by gas chromatography 99.0 Synt hesi s of
quaternary ammonium salt A one liter capacity autoclave was charged with
300 g of the tertiary am ne obtained above, 145 g of isopropyl al cohol and
45 g of nmethyl chloride. After elevating tenperature to [err], 33 g of 48%
NaCH sol ution was added under pressure continuously over a perlod of about
2 hou1§, foll owed by about 6 hours of aging. Thereafter, by-produced NaC
was renoved by filtration to obtain an asynmetric diaIkyIdinethyI

guaternary amoniumsalt. On the basis of the analytical data as shown in
Table 5, formation of a quaternary ammoni um salt havi ngyt ke structure bel ow
was confirmed. - TABLE 5 Ite nﬂalysed Measur ed |val ues Resi denti al

am ne val ue- c@-l@kﬁél-l@l-i’ al ue 3.0

H
Ef fecti ve contents ?C%)n" 68% 20
CH3C2H4CHC2H4 /
/ \ CI'
Ci2H25 CH;s |

I’x,,/ L .
EXAMPLE 3
In the same manner as the process of Example 2, an asymmetric

tertiary amine (V) with R', R?, and R® groups as shown in Table 6 was
synthesized using various branched long-chain alcohols and straight long-
chain alcohols and methylamine. The measured and theoretical values
are shown in Table 6.

L#
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[err] [err] EXAMPLE 3 In the sane manner as the process of Exanple 2, an
asymmetric tertiary amne (V) with [err]groups as shown in Table 6 was
synt hesi zed using various branched | ong-chain al cohols and strai ght |ong-
chai n al cohols and net hyl am ne. The neasured and‘theoretical values are

shown in Table 6. - 21 - TABLE 6 CH3 CH3C2HACHCAHBCHCH2- [err] CH3 (Fine
Oxocol 180N as [err]* n-oleyl R3 _ net hyl Tot al
ani ne _ 104. 9 (theor CABLEI§ (105) __
Partial anine 104.5 (theoretical) (105)
1 -
R (|2H3 |
CH3C2H4CHC4H8CHCH2—
CH3C,H4CHC,H,
CH3

(Fine Oxocol 180N as R'OH)*

R? | ~noleyl

R3 _ ' methyl

Total amine | 104.9 o W
(theoretical) | | - (105) - | | |
Partial amine - 1045

(theoretical) | (105)

Tertiary aimin'e S ' - 102.5

:(theoretical) S | (105)

Molecular weight - 535 .

(theoretical) - (535)

Purity (%) *** = 97.5

*. Manufactured by Nissan Chemical Industries, Ltd
**%: Analyzed by gas chromatography
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Tertiary am ne . + 102.5 (theoretical) (105)

Mol ecul ar wei ght 535 (theoretical) (535)
Purity (9% *** i 97.5 *: Manufactured by N ssan Chem cal
I ndustries, Ltd ***: Analyzed by gas chromatography - 22 - The foll ow ng

illustrates exanples of hair treating agent formul ati ons proposed by the

present invention._Fornulatio nple 1. Hair, rinse Asymretric quaternary
amopi um sal t The fOWOV!"IS’/ér]EHSﬁBFﬂ&s?mPhﬁ ofxhais|teeating agent)

t ri mephyl a hymaggq%r?%ﬁé)sed by the present {Av&iition. 2! cohol

3. 0% Hydr oxy 0. 2% Pol yoxyet hyl ene
(10 nol ) ol eyI al cohol ether 1.0% d ycerol
5. 0% Pol ypept i de ' 2. 0% Per funme
0. 3% Met hyl p&Forhmudation Example 1: Hair rinse 0. 1% Pi grrent
»trace . .
“Asymmetric quaternary ammonium salt 1.0%
synthesized in Example 1
- Stearyl trimethylammonium chloride 1.0%
Cetyl alcohol _ 3.0%
Hydroxyethyl cellulose 0.2%
. Polyoxyethylene (10 mol) oleyl alcohol ether 1.0%
e Glycerol ' 5.0%
Polypeptide 2.0%
Perfume 0.3%
Methylparaben - 0.1%
Pigment ~ trace
Purified water | balance
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Purified water ' bal ance - 23 -
For nmul ati on Exarrpl e 2. Styling loti on Asymmetric quaternary anmoni um sal t

synt hesi zed in Exanple 1 0. 5% Pol yvi nyl

pyr ol i done ' 3. 0% Propyl ene gl ycerol

2. 0% Pol yoxyet hyl ene (20 nol) stearyl al cohol ether 1.5% Et hyI

al cohol 15. 0% Perf une

0. 3% Met hyl paFepaulation Example 2: Styhng lotion -~ 0.1% Pi grrent =y
trace Purified water : bal ance TEST £

EXAMPLE 1 Conponents shown bel ow were di ssol ved by heating at [err]. Wth’

stirring, ion NG .gdded -24 - gradually to the-
solution to oﬁ‘? n anﬁdﬂu ?#‘?{;} hai éll"ru:‘xﬁégﬂconposi tion (hair tr(e%to} ng
syn hesized in xam_ _ o . 05%

agent).

Polyvinyl pyrolidone e 3.0%
Propylene glycerol : o B 2.0%
Polyoxyethylene 20 mol) stearyl aIcohoI ether O 15%
Ethyl alcohol o 15.0%

~ Perfume | - 0.3%
Methylparaben S o 0%
Pigment . o " trace
Purified water | SR balance

TEST EXAMPLE 1

Components shown below were dissolved by heatmg at 70°C.

With stirring, |on-exchanged water at 70°C was added
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Conposi tion Quaternary ammoni um salt or ami ne salt 1%

Cct adecyl tri net hyl ammoni um chl oride - 1% Cetyl al coho

3% Wat er _ bal ance The hair

ri nse conposition thus obtained was applied to hair bundles in an anount of
10% per bundle. After 3 mnutes, the thus treated hair bundl es were washed
with.hot water at [err] for an appropriate period of tinme and subjected to
towel .drying to eval uate performance of wet hair. Thereafter, the hair
bundlgﬁ were dried using a dryer to eval uate performance of dry hair. The
eval uati on was based on the sense of touch by 10 panel ists using the
follow ng evaluation criteria. The results are shown in Table 7.
FIeX|b|I|ty 3: soft feeling 2: insufficient soft feelj kggk of soft
feel i ng Snpot hAEaguatl %ﬁﬁoghezsmﬁﬁm%tgn%‘ia&nlan 8‘[‘“5’1‘%&1‘3 15588 i ng

3. moist - 25 composition (hair treating agent).

Composition

Quaternary ammonium salt or amine salt 1%
Octadecyltrimethylammonium chloride 1%
Cetyl alcohol _ 3%
Water balance

U The hair rinse composition thus obtained was applied

B to hair bundles in an amount of 10% per bundle. After 3
ninutes, the thus treated hair bundles were washed with hot
water at 30°C for an appropriate period of time and subjected
to tcwel drying to evaluate performance of wet hair.
Thereafter, the hair bundles were dried using a dryer to
evaluate performance of dry hair. The evaluation was based
on the sense of touch by 10 panelists using the following
evaluation criteria. The results are shown in Table 7.
Flexibility

_ 3: soft feeling

-/ 2: insufficient soft feeling

l: lack of soft feeling
Smoothness

3: smooth

2: not so smooth

1l: not smooth

L Moist feeling

3: moist
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2: not so' noist 1: not noist Oliness 3: no stickiness 2: slightly sticgky

3

1. sticky 26 - TABLE 7 Hair Treating Agent (a) (b) (c) -
(d) (e) (f) Quaternary Anmoni um sal t Conpar at.i ve conpound
ammoni um salt of Exanple 1 (b) (c) (d) (e) (f) or amne
salt Wet Flexibility 2.7 2.3 1.6 1.8 2.2 2.0

Snoot hness 2.6 1.5 1.8 1.8 2.1 2.1 Mist
feeling 2.8 - 1.6 1.9 1.9 1.7 1.8 Gliness N
2.7 1.8 2.1 2.0 2..0 1.9 Dry ' 3

. 2: not éo'moist-
1: not.moist
Qiliness
3: no stickiness |
2: slightly sticky

1: sticky
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Flexibility 2.7 - 2.1 1.5 1.8 2.0 1.8

Snoot hness - 2.6 ' 1.4 1.9 1.8 2.0 1.8 Mi st
feeling 2.8 _ 1.5 1.7 1.7 1.6 1.7 Gliness

2.8 1.7 2.0 1.7 1.6 1.8 - 27 - (Notes on Table 7)
Conpar ati ve Conpound (b) Conpar ati ve Conpound (c) [err] Conparative
Conpound (d) : Conparative Conmpound (e ) [err] [err] Conparative

Conpaound (f) [err] (in the above forrmulae, [err] is an al kyl group
reprg,;sjented by the formula [err] wherein nis an integer of 1 to 16 and m
is an integer of O to 16 with the proviso that the sumof n and mis 10 to
.16, which is originated fromisostearylyoggplol manufactured by Enery Co.,
Ltd.) TEST EXAMPLE 2 As a performance evaluation, the hair rinse
conposition of the above Fornul ation Exanple 1 and a control hair rinse
,conposition as shown bel ow were applied to_hair

Hair Treating Agent
(@ b © @ @ o
Quaternary Ammonium salt Comparative compound
ammonium salt  of Example 1 b © @ @©@ O
or amine salt :
Wet
Flexibility 2.7 23 16 18 22 20
~ Smoothness 2.6 1.5 18 1.8 2.1 2.1
Maoist feeling 2.8 1.6 19 19 1.7 1.8
Oiliness 2.7 1.8 21 20 2.0 19
Dry o
Flexibility 2.7 21 15 18 20 1.8
Smoothness 2.6 14 19 18 20 1.8
Maoist feeling 2.8 1.5 1.7 1.7 1.6 1.7
~ Qiliness 2.8 _ 1.7 20 17 16 1.8
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bundl es in an anmount of 10% per bundl.e. After 3.mnutes, the thus treatged

hai r bundl es were washed with hot water at 300C for an appropriate period

of tinme and subjected to towel drying to eval uate perfornmance of wet hair.
Thereafter, the 28 - hai r bundles were dried usSing a dryer to eval uate

performance of dry hair. Evaluation of the inventive conposition was nmade

based on a rel ative conparison with the control conposition belowin terns
of flexibility (softness), smoothness (slipping of hair bundle) and noi.sf_
feeling using the followng evaluation criteria, with the results shomnﬁLﬁ
Table 8. <Evaluation criteria in conparison with the control> o: superioer"
to control A equivalent to control X: inferior to control Contro

conposition Distearyl di hyl anmoni um chl ori de 1. 0% St earvyl
trinet hyl ammnm?ﬁ%l%‘r #ggie i 1. 0% Cetyl al cohol
3. 0% Hydr oxyet hyl cellul ose | | | 0.2%
Pol yoxyet hyl ene (é&pﬂg}ﬂah%e&mﬁ&ﬁ@% yetNer comparatiPdcompound )
. n;C15H37 l CH, ] + . n-C,gH. CH, |+
L \N< J cl- TN T ar
CH; ~CEH, n-Cigy -~ > CH,
Comparative Compound (d) Conipa::ative éomb_ou_nd e)
[ n-CgHy, CHy |+ R® CH, |+ ..

n-CyaHys -~ TScH, | cm,~” “ScH,

Comparative Compound (f )
: 9
R

ol
R? CH,

CHy |+
el

(in the above formulae, R’ is an alkyl group réprés"e’nted by
the .formu.la - (CH;),CH(CH,) (CH;),CH; wherein n is an integer of
1 to 16 and m is an integer of ‘0 to 16 with the prbv‘iso that_
the sum of n and m is 10 to 16, which is originated from
isostéaryl alcohol manufactured by Eméry Co., Ltd.)
TEST EXAMPLE 2

As .a performance evaluation, the hair rinse
composition of the above Formulation Example 1 and a control
hair rinse composition as shown below were a‘pplied'to hair
bundles in an amount of 10% per bundle. After 3 minutes, the
thus treated hair bundles were washed with hot water at 30°C
for an appropriate period of time and subjected to towel

drying to evaluate performance of wet hair. Thereafter, the
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G ycerol X : . 5. 0% Pol ypepti de

2. 0% Perfune ' 0. 3% Met hyl par aben
0. 1% Pi gnent , ; trace Purified

wat er : . bal ance _ 29 - TABLE 8

Forrmul ation Ex. 1 Wet Flexibility 0 Snoot hness

o Miist feeling o Dry Flexibility o]
Snoot.hness o Moist feeling o Thus, it is

appargat that there has been provided, in accordance with the present
I nvention, a quaternary amonium salt or an am ne salt which shows markedly
excellent effects in terns of all of the necessary properties when applied

to both wet and dry hair, including flexibility, snoothness and
hair bundles were dried using a dryer to evaluate performance

" of dry hair. Evaluation of the inventive composition was
made based on a relative comparison with the control
composition below in terms of flexibility (softness),
smoothness (slipping of hair bundle) and moist feeling using

the following evaluation criteria, with the results shown in

Table 8.
N, <Evaluation criteria in comparison with the control>
0: superior to control
A: equivalent to control
X: inferior to control
Coﬁtrol composition
Distearyl dimethylammonium chloride 1.0%
- Stearyl trimethylammonium chloride 1.0%
Cetyl alcohol : 3.0%
Hydroxyethyl cellulose : 0.2%
Polyoxyethylene (10 mol) oleyl alcohol ether 1.0%
. Glycerol | 5.0%
- Polypeptide - 2.0%
Perfume o - 0.3%
Methylparaben 0.1%
Pigment '~ trace
Purified water _ balance
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noi st feeling with no oiliness. Al though sone preferred enbodi nents have
been described, many nodifications and variations nay be made thereto in

the |ight of the above teachings. It is therefore to be underst.ood that,
w thin the scope of the appended clains, the invention nay be practised
otherwi se than as specifically described. - 30 - CLAI MS 1. An

asynmetric quaternary anmoni umor amne salt represented by the foll ow ng
general formula (1): [err] wherein RL is represented by the following = -
fornula: - CH3 CH3C2HACHCAHSCHCH2- [err] [err] R2 is a straight chain arkxf
or al kenyl group having 8 to 22 carbon atons; R3 is an al kyl group having 1
to 4 carbon atons; [err] is a hydrogen atomor an al kyl group having 1 to 4
carbon atons; and X is a halogen atomor_an alkyl sulfate having 1 to 4

carbon atoms. 2.  Asalt as clainmed iFE4EEM 1, which is substantlally
as | : : Formulation Ex. 1
Wet
‘Flexibility o
Smoothness' - L -.._e
Moist feeling o L )
Dry
s Flexicility : : o :a_vo - '. - o U
Smoothness K L0
Moist feeling = -

Thus, it is apparent that there has been provxded, in
accordance with the present invention, a quaternary ammonium
salt or an amine salt which shows;markedly.excellent.effects"'
in terms of all of the necessary properties when applied to
both wet and dry hair, including flexibility, smoothness and
moist feeling with no oiliness.- i |

Although some preferred embodiments have.been
described, manf modifications and variations.may be made
thereto in the light of the above teachings. It is therefore
to be understood that, within the ecope of thefappended
claims, the invention may be practised otherwise than as

specifically described.

- 30 -
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her.ei nbef ore descri bed in .any one of Exanples 1 to 3. 3. An asymmetric
tertiary am ne represented by the follow ng general fornmula (V): - 31 - |
11111 11111 111111 * C, L, M S * [err] wherein [err] is

repr esent ed the fol | owi ng ‘formul a:- CH3 CH3C2H4CHCAHSCHCH?-

CH3C2H4CHC2 2 is a strai ght chain al kyl or al kenyl group having 8 to
22 carbon atons and [err] is an al kyl group having 1 to 4 carbon atons. 4.
A hajritreating corrposition whi ch contains at |east one salt as clainmed in

| ai] 5 . . 4
gug!sf%%t |O;I I;1/ gs here| ﬁi}nﬁore é‘?@%&fﬁ&%\ggy‘?%gbhl a‘?‘féﬁ*'ﬁégﬁ&"&%{&o@@a - 32

by the following general formula (l):

N Xt

wherein R' is represented by the following formula:-

g

CH;3C,H4CHC4HgCHCH,—
CH;3C,H,CHC,H,

CHs

R? is a straight chain alkyl or alkenyl group having 8 to 22 carbon atoms;
R? is an alkyl group having 1 to 4 carbon atoms; R* is a hydrogen atom
or an alkyl group having 1 to 4 carbon atoms; and X is a halogen atom

\_ or an alkyl sulfate having 1 to 4 carbon atoms.

2. A salt as claimed in claim 1, which is substantially as

hereinbefore described in any one of Examples 1 to 3.

- 3. An asymmetric tertiary amine represented by the following

. general formula (V):

-31-
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NRS (V)

wherein R' is represented by the following formula:-

(|:H3 S
CH3CoH4CHC4HsCHCH,—
© CH3C,H,CHG,H,
CH,

R%is a strai_ght' chain alkyl or alkenyl grdup_having:B to 22 carbon atoms

and R? is an alkyl group having 1 to 4 carbon atoms.

4. A hair treating composition which contains at least one salt as

claimed in claim 1 or 2.

5. A hair treating composition as claimed in claim 4, substantially. -

as hereinbefore described in Formulation Example 1 or 2.
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