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Description

AGENT FOR HAIR DEFORMING TREATMENT

[Field of the Invention]
(0001]

The present invention relates to an agent for hair deforming
treatment capable of semi-permanently or permanently deforming the

shape of hair.

[Background of the Invention]
[0002]

As methods for semi-permanently or permanently deforming the
shape of hair, there have been a method of using a reducing agent,
as in the case of the formation of a permanent wave, and a method
of using an agent for a strongly-alkaline treatment having a pH 12
to 14, including an alkali relaxer as a representative example.
However, it has been well known that these methods impart a severe
impact on hair, and damage the hair. In addition, in recent years,
as a method for semi-permanently or permanently deforming the hair
with less damage to the hair, a hair-relaxing method using a large
amount of formaldehyde has been developed. However, such a method
of using highly toxic formaldehyde must be handled carefully,
because of its high volatility, and thus, the method is not always
a preferred method of hair treatment.

[0003]

Hence, a hair-relaxing method, which does not impart damage to

hair and does not use formaldehyde, and which is safer to a human

body, has been desired. For example, Patent Document 1 discloses a
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technology of applying a-keto acid, and particularly, glyoxylic
acid to hair, and then subjecting the hair to a heat treatment with
a flat iron at 200°C £ 50°C, to convert very curly hair to straight
hair. Moreover, Patent Document 2 discloses a method which
comprises applying a polyhydroxylated aromatic compound to hair,
and then heating the hair to a temperature of 110°C or higher, to
permanently relax keratin fibers.

[0004]

Meanwhile, temporary hair deformation, such as the resetting
of a hair style by rinsing the hair with water, can be realized by
using a hailr styling agent. ¥For example, Patent Document 3
discloses a hair cosmetic composition, which is prepared by heating
glyceraldehyde and resorcin to reflux in the presence of boric acid
and silicic acid, to form an oligomer. Patent Document 3 describes
that this composition improves set retentivity and humidity
resistance, is capable of reforming the hair style by wetting the

hair with water, and improves the mechanical strength of hair.

[0005]
[Patent Document 1] EP 2538916 A
[Patent Document 2] JP-A-2009-537619

[Patent Document 3] US 4278659 B

[Summary of the Invention]
[0006]
The present invention provides an agent for hair deforming
treatment comprising the following components (A), (B) aﬁd (C) :
(A) glyoxylic acid, or a hydrate or a salt thereof,

(B) resorcin, and
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(C) water,
wherein the molér ratio of the content of the component (B) to the
content of the component (&), (B)/(A), is 0.2 or more and 5 or less.
[0007]

Moreover, the present invention provides a method of hair
treatment for semi-permanently or permanently deforming the shape
of hair, which comprises the following steps (i) and (ii):

(i) applying the above described agent for hair deforming
treatment to hair, and then allowing the agent to penetrate into
the hair, and

(ii) heating and shaping the hair into which the agent for

hair deforming treatment has penetrated.

[Detailed Description of the Invention]
[0008]

When the hair treatment agent used in the method described in
Patent Document 1 or 2 is applied to hair, although it could
convert the hair to straight hair semi-permanently, it could not
provide a semi-permanently or permanently wavy or curly shape to
the hair. In addition, when the once formed semi-permanent or
permanent straight shape intends to be converted to another semi-
permanent or permanent shape such as a wavy or curly shape, it is
necessary to perform again a conventional operation of using a
reducing agent. Thus, excessive amounts of time and efforts are
required, and further, hair may be damaged.

[0009]

Meanwhile, the technology described in Patent Document 3 is

characterized in that it is washed away with water because an

oligomer is used as a treatment agent. As such, the hair is
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returned to its original hair shape by being repeatedly washed, and
thus, this technology cannot be considered to be semi-permanent or
permanent hair deformation.

[0010]

Accordingly, the present invention relates to an agent for
halr deforming treatment and a method of hair treatment, which are
safe for human bodies and have less damage to hair, are able to
semi-permanently or permanently provide not only a shape of
straight hair, but also a wavy or curly shape, and further, are
able to easily convert the once formed hair style to another semi-
permanent or permanent hair shape, without using an agent for hair
deforming treatments based on such as a reducing agent, and without
damaging the hair.

[0011]

The present inventors have found that a hair treatment agent
comprising glyoxylic acid and resorcin cannot only semi-permanently
provide a straight hair shape or a curly or a wavy hair shape to
hair, but alsc deform hair that has once been treated with this
hair treatment agent, tc any completely different, any hair shape,
by only using a heating means such as a hair iron or a curler,
without treating the hair with a hair treatment agent such as a
reducing agent, thereby completing the present invention.

[0012]

The agent for hair deforming treatment of the present
invention is highly safe for human bodies, has less damage to hair,
and can deform the shape of hair semi-permanently or permanently,
and the hair deformed with the present agent for hair deforming
treatment does not lose its effect even if the hair is for example

washed with a shampoo. In addition, once the present agent for hair
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deforming treatment is applied to hair, it is not necessary to
allow a hair treatment agent to penetrate into the hair again, and
the hair can be repeatedly deformed semi-permanently or permanently
only by heating to the hair. Moreover, the hair, which has been
arbitrarily repeatedly deformed by being heated, still has a high
hair washing resistance of the shape of the hair, and thus the
shape of the hair does not lose it effect by contact with shampoo,
water, etc.

[0013]

In the present invention, "semi-permanent or permanent hair
deformation" means that hair has extremely excellent hair washing
resistance, and that the shape of the hair does not change, even if
shampooing is repeatedly carried out thereon. Specifically, it
means that, when the deformed hair is washed with shampoo, and the
shampoo is then fully washed away with water, and the hair is then
naturally dried, the shape of hair is maintained before and after
shampooing. It is to be noted that the expression "the shape of
hair is maintained” means that, for example, in the case of wavy
hair, the number of waves is not substantially different before and
after shampooing, and in the case of straight hair, wavy or curly
hair is not substantially generated as a result of shampooing.

In the present invention, "hair deformation" means deformation
of hair, which is not caused by the cleavage and recombination of
the S-S bond of proteins in hair, and it includes deformation of
straight hair into for example éurly hair, and also, deformation of
hair which has been deformed into wavy or curly hair, or naturally
curly hair, to straight hair.

[0014]

[Component (A): glyoxylic acid, or a hydrate or a salt thereof]
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The component (A) includes not only glyoxylic acid, but also a
hydrate of the glyoxylic acid and a salt of the glyoxylic acid. An
example of the hydrate of the glyoxylic acid is a glyoxylic acid
monohydrate. Examples of the salt of the glyoxylic acid include an
alkaline metal salt of the glyoxylic acid and an alkaline-earth
metal salt of the glyoxylic acid. Examples of the alkaline metal
salt include a lithium salt, a sodium salt, and a potassium salt.
Examples of the alkaline-earth metal salt include a magnesium salt
and a calcium salt.

[0015]

From the viewpoint of achieving a more significant change in
the shape of hair after the treatment of hair with the agent for
hair deforming treatment of the present invention, achieving more
excellent hair washing resistance of the shape of hair, achieving a
more significant change in the shape of hair upon semi-permanent
re-deformation of the shape of hair by heating, and also achieving
more excellent hair washing resistance of the shape of hair after
completion of the re-deformation, the content of the component (A)
in the agent for hair deforming treatment of the present invention
is, in terms of the content of glyoxylic acid, preferably 1 mass%
or more, more preferably 2 mass% or more, even more preferably 2.5
mass% or more, and further preferably 3 mass% or more, and in
addition to the aforemertioned viewpoint, also from the viewpoint
of suppression of irritation to the skin, the content of the
component (A) is preferably 30 mass% or less, more preferably 25
mass% or less, even more preferably 20 mass% or less, even more
preferably 15 mass% or less, and even more preferably 12 mass% or
less.

[0016]
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[Component (B): resorcin]

From the viewpoint of achieving a more significant change in
the shape of hair after the treatment of hair with the agent for
hair deforming treatment of the present invention, achieving more
excellent hair washing resistance of the shape of hair, achieving a
more significant change in the shape of hair upon semi-permanent
re-deformation of the shape of hair by heating, and also achieving
more excellent hair washing resistance of the shape of hair after
completion of the re-deformation, the content of the component (B)
in the agent for hair deforming treatment of the present invention
is preferably 1 mass% or more, more preferably 2 mass% or wore,
even more preferably 3 mass% or more, further preferably 4 mass% or
more, and still further preferably 5 mass% or more, and in addition
to the aforementioned viewpoint, also from the viewpoint of
suppfession of irritation to the skin, the content of the component
(B) is preferably 30 mass% or less, more preferably 25 mass% or
less, even more preferably 20 mass% or less, and further preferably
17 mass% or less.

[c017]

From the viewpoint of, because of a condensate of the
component (A) and the component (B) formed in hair, achieving a
more significant change in the shape of hair after the treatment of
hair with the agent for hair deforming treatment of the present
invention, achieving more excellent hailr washing resistance cf the
shape of hair, achieving a more significant change in the shape of
hair upon semi-permanent re-deformation of the shape of hair by
heating, and also achieving more excellent hair washing resistance
of the shape of hair after completion of the re-deformation, the

molar ratio of the content of the component (B) to the content of
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the component (A) in the agent for hair deforming treatment of the
present invention, (B)/(A), is 0.2 or more, preferably 0.3 or more,
more preferably 0.4 or more, even more preferably 0.5 or more, and
further preferably 0.7 or more, and it is 5 or less, preferably 2.5
or less, more preferably 2 or less, even more preferably 1.5 or
less, and further preferably 1.2 or less.

[0018]

[Component (C): water]

The agent for hair deforming treatment of the present
invention contains water as a medium. In addition to water, a lower
alcohol containing from 1 to 3 carbon atoms, such as methanol or
ethanol, can be used in combination with water, as necessary. In
this case, the content of the lower alcohol containing from 1 to 3
carbon atoms in the agent for hair deforming treatment of the
present invention is preferably 60 mass% or less, more preferably
40 mass% or less, even more preferably 30 mass% or less, further
preferably 20 mass% or less, still further preferably 15 mass% or
less, and still further preferably 10 mass% or lesé. It is
preferably 0.1 mass% or more.

[0019]
[Component (D): a compound represented by formula (1)]

Furthermore, in order to more easily change the shape of hair,
the agent for hair deforming treatment of the present invention
preferably comprises, as a component (D), a compound represented by
the following formula (1):

[0020]
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, A’
R'0 B
1
E A2
D
[0021]
wherein

R' represents a hydrogen atom or a methyl group,

A' and A%, which may be the same or different, each represents
a hydrogen atom, a straight-chain or branched-chain alkyl group or
alkenyl group containing from 1 to 12 carbon atoms, an optionally
substituted aralkyl group or arylalkenyl group containing from 7 to
12 carbon atoms, a straight-chain or branched-chain alkoxy group or
alkenyloxy group containing from 1 to 6 carbon atoms, a halogen
atom, or -CO-R? (wherein R? represents a straight-chain or branched-
chain alkyl group or alkenyl group containing from 1 to 12 carbon
atoms, an optionally substituted aralkyl group or arylalkenyl group
containing from 7 to 12 carbon atoms, or an optionally substituted
aromatic hydrocarbon group containing from 6 to 12 carbon atoms),

B represents a hydrogen atom, a straight-chain or branched-
chain alkyl group or alkenyl group containing from 1 to 12 carbon
atoms, an optionally substituted aralkyl group or arylalkenyl group
containing from 7 to 12 carbon atoms, -OR?®, or -COOR® (wherein R?
represents a hydrogen atom, or a straight-chain or branched-chain
alkyl group or alkenyl group containing from 1 to 6 carbon atoms),

D represents a hydrogen atom, a hydroxy group, a methyl group,
or a straight-chain or branched-chain alkoxy group or alkenyloxy

group containing from 1 to 12 carbon atoms, and
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E represents a hydrogen atom, a hydroxy group, a straight-
chain or branched-chain alkyl group or alkenyl group containing
from 1 to 6 carbon atoms, or a straight-chain or branched-chain
alkoxy group of alkenyloxy group containing from 1 to 6 carbon
atoms,

provided that two or three of A', A%, B and E are hydrogen
atoms, and the remaining groups do not include sulfo groups, and
that when D is a hydrogen atom or a methyl group, A®' and B, or A?
and B, together with two carbon atoms adjacent to them, form a
benzene ring optionally substituted with a hydroxy group.

[0022]

In the formula (1), when the aralkyl group, arylalkenyl group,
or aromatic hydrocarbon group has a substituent, examples of the
substituent include a hydroxy gtoup, a straight-chain or branched-
chain alkyl group or alkenyl group containing from 1 to 6 carbon
atoms, and an alkoxy group containing from 1 to 12 carbon atoms. In
addition, the number of carbon atoms contained in the aralkyl group,
arylalkenyl group, or aromatic hydrocarbon group indicates the
total number of carbon atoms including the number of carbon atoms
contained in substituents.

[0023]

Examples of the straight-chain or branched-chain alkyl group
or alkenyl group containing from 1 to 6 carbon atoms, which is
represented by R?, include a methyl group, an ethyl group, an n-
propyl group, an isopropyl group, an n-butyl group, an isobutyl
group, a sec-butyl group, a tert-butyl group, an n-pentyl group, an
isopentyl group, a neopentyl group, a l-methylpentyl group, an n-
hexyl group, an isochexyl group, a vinyl group, an allyl group, a

butenyl group, a hexenyl group.

~-10-
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[0024]

An example of the straight-chain or branched-chain alkoxy
group or alkenyloxy group containing from 1 to 6 carbon atoms,
which is represented by A', A® or E, is a group formed by binding an
oxygen atom to the above described alkyl group or alkenyl group
containing from 1 to 6 carbon atoms.

[0025]

Examples of the straight-chain or branched-chain alkyl group
or alkenyl group containing from 1 to 12 carbon atoms, which is
represented by A*, A*?, R? or B, include the above described alkyl
group or alkenyl group containing from 1 to 6 carbon atoms, an n-
heptyl group, a 2,4-dimethylpentyl group, a l-n-propylbutyl group,
an n-octyl grbup, a 2-ethylhexyl group, an n-nonyl group, a 1-
methylnonyl group, an n-decyl group, a 3,7-dimethyloctyl group, a
2-isopropyl-5-methylhexyl group, an n-undecyl group, an n-dodecyl
group, and a decenyl group.

[0026]

An example of the straight-chain or branched-chain alkoxy
group or alkenyloxy group containing from 1 to 12 carbon atoms,
which is represented by D, is a group formed by binding an oxygen
atom to the above described alkyl group or alkenyl group containing
from 1 to 12 carbon atoms.

[0027]

Examples of the optionally substituted aralkyl group or
arylalkenyl group containing from 7 to 12 carbon atoms, which is
represented by A', A?, R® or B, include a benzyl group, a
hydroxybenzyl group, a dihydroxybenzyl group, a phenylethyl group,
a phenylethenyl group, a hydroxyphenylethyl group, a

dihydroxyphenylethyl group, a hydroxyphenylethenYl group, a

-11-
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dihydroxyphenylethenyl group, a phenylpropyl group, a
phenylpropenyl group, a l-naphthylmethyl group, a 2-naphthylmethyl
group, and a l-indanyl group.

[0028]

Examples of the optiocnally substituted aromatic hydrocarbon
group containing from 6 to 12 carbon atoms, which is represented by
R?, include a phenyl group, a hydroxyphenyl group, a dihydroxyphenyl
group, a trihydroxyphenyl group, a naphthyl group, a
hydroxynaphthyl group, and a dihydroxynaphthyl group.

[0029]

Examples of the halogen atom represented by A' or A? include a
fluorine atom, a chlorine atom, and a bromine atom.
[0030]

Specific examples of the compound represented by the formula
(1) include a compound represented by the following formula (1-1),
a benzophenone derivative represented by the foliowing formula (1-
2), and a naphthol derivative represented by the following formula

(1-3-a) or (1-3-b):

[(0031]
A1
R'O B
(1-1)
E A2
D1
[0032]

2, B and E are as defined above, and D' represents a

wherein R*, A', A
hydroxy group or a methocxy group,

[0033]

-12-
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(1-2)

[0034]

wherein R' is defined as that described above, D represents a
hydroxy group, or an alkoxy group containing from 1 to 12 carbon
atoms, G represents a hydroxy group, a straight-chain or branched-
chain alkyl group or alkenyl group containing from 1 to 6 carbon
atoms, or an alkoxy group containing from 1 to 6 carbon atoms, and

n represents an integer of from 0 to 2, and

[0035]
Z |
R1O |\(G)n
(1-3-a)
E A2
D
[0036]
A1
1
P h (1-3-b)
c >¢
(G)n
D
[0037]

wherein Rl, A', E, D, G and n are as defined above.

[0038]

-13-
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Preferred examples of the compound represented by the formula
(1-1) include the following compounds (1-1-1) to (1-1-3).
[0039]
(1-1-1) An m-dimethoxybenzene derivative represented by the

following formula (1-1-1):

[0040]
A1
H,;CO B
(1-1-1)
E A2
OCHj,4
[0041]

wherein A', A%, B and E are as defined above.
[0042]

A' and A? each represents, preferably a hydrogen atom, or a
straight-chain or branched-chain alkyl group or alkenyl group
containing from 1 to 4 carbon atoms, and more preferably a hydrogen
atom.

B represents, preferably a hydrogen atom, an alkyl group or
alkenyl group containing from 1 to 4 carbon atoms, an optionally
substituted arylalkenyl group containing from 7 to 10 carbon atoms,
or a hydroxy group, and more preferably a hydrogen atom, an
optionally substituted arylalkenyl group containing from 7 to 10
carbon atoms, or a hydroxy group.

E represents, preferably a hydrogen atom, or a straight-chain
or branched-chain alkyl group or alkenyl group containing from 1 to
4 carbon atoms, and more preferably a hydrogen atom.

[0043]

-14-
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Examples of the compound corresponding to (1-1-1) include 1,3-
dimethoxybenzene, 3,5-dimethoxyphenol, 2,6-dimethoxyphenol, and 5-
(hydroxyphenylethenyl) -1, 3-dimethoxybenzene (trivial name:
pterostilbene) .

[0044]
(1-1-2) An m-methoxyphenol derivative represented by the following

formula (1-1-2):

[0045]
A1
H5;CO B
(1-1-2)
E A2
OH
[0046]

wherein A', A?, B and E are as defined above.
[0047]

A' and A® each represent, preferably a hydrogen atom, a
straight-chain or branched-chain alkyl group or alkenyl group
containing from 1 to 12 carbon atoms, or an optionally substituted
aralkyl group or arylalkenyl group containing from 7 to 12 carbon
atoms, and more preferably a hydrogen atom, a straight-chain or
branched-chain alkyl group containing from 1 to 6 carbon atoms, or
an optionally substituted arylalkenyl group containing from 7 to 10
carbon atoms.

B represents, preferably a hydrogen atom, a straight-chain or
branched-chain alkyl group or alkenyl group containing from 1 to 12
carbon atoms, an optionally substituted aralkyl group or
arylalkenyl group containing from 7 to 12 carbon atoms, or -OR®

(wherein R?® represents a hydrogen atom, or a straight-chain or

-15-
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branched-chain alkyl group or alkenyl group containing from 1 to 6
carbon atoms), more preferably a hydrogen atom, an alkyl group or
alkenyl group containing from 1 to 4 carbon atoms, an optionally
substituted arylalkenyl group containing from 7 to 10 carbon atoms,
or a hydroxy group, and even more preferably a hydrogen atom, an
optionally substituted arylalkenyl group containing from 7 to 10
carbon atoms, or a hydroxy group.

E represents, preferably a hydrogen atom, a hydroxy group, a
straight-chain or branched-chain alkyl group or alkenyl group
containing from 1 to 4 carbon atoms, or a straight-chain or
branched-chain alkoxy group or alkenyloxy group containing from 1
to 4 carbon atoms, and more preferably a hydrogen atom or a hydroxy
group.

[0048]

Examples of the compound corresponding to (1-1-2) include 3-
methoxyphenol, 5-methoxy resorcin, 3-methoxybenzene-1,2-diol, 4-
butyl-3-methoxyphenol, 3-methoxy-4-(l-phenylethyl)phenol, and 5-(4-
hydroxyphenylethenyl) -1-hydroxy-3-methoxybenzene (trivial name:
Pinostilbene) .

[0049]

(1-1-3) A resorcin derivative represented by the following formula

(1-1-3) :
[0050]
Al
HO B
(1-1-3)
E A?
OH

wherein Al, A%, B and E are as defined above.

-16-
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[0051]
Examples of the resorcin derivative include those represented

by the following formulae (i) or (ii).

[0052]
A1
HO B
(i)
E' A2
OH
[0053]

wherein A', A% and B are as defined above, E' represents a hydroxy
group, a straight-chain or branched-chain alkyl group or alkenyl
group containing from 1 to 6 carbon atoms, or a straight-chain or
branched-chain alkoxy group or alkenyloxy group containing from 1
to 6 carbon atoms.

[0054]

A! and A? each represent, preferably a hydrogen atom, or a
straight-chain or branched-chain alkyl group or alkenyl group
containing from 1 to 12 carbon atoms, and more pfeferably a
hydrogen atom.

B represents, preferably a hydrogen atom, an optionally
substitﬁted aralkyl group or arylalkenyl group containing from 7 to
12 carbon atoms, -OR? (wherein R® represents a hydrogen atom, or a
straight-chain or branched-chain alkyl group or alkenyl group
containing from 1 to 4 carbon atoms).

E' preferably represents a hydroxy group, a straight-chain or
branched-chain alkyl group or alkenyl group containing from 1 to 4
carbon atoms, or a straight-chain or branched-chain alkoxy group oxr

alkenyloxy group containing from 1 to 4 carbon atoms.

-17-
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[0055]

Examples of the resorcin derivative represented by the formula
(i) include:

2-alkyl resorcin, such as 2-methyl resorcin, 2-ethyl resorcin,
or 2-propyl resorcin;

pyrogallol;

2-alkoxy resorcin, such as 2-methoxy resorcin;

gallic acid, and gallic acid ester, such as methyl gallate,
ethyl gallate, propyl gallate, or butyl gallate; and

5- (phenylethenyl) 2-isopropyl resorcin.

[0056]
A1
HO B
(i)
AZ
OH
[0057]

wherein A', A%, B and E are as defined above.

[0058]

The resorcin derivative represented by the formula (ii) is
more preferably a resorcin derivative represented by the following
formula (ii-1) or (ii-2).

[00509]
A1
HO
(ii-1)
A2
OH

[0060]

-18-
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wherein A' and A? are as defined above.
[0061]

Examples of the resorcin derivative represented by the formula
(ii-1) include:

4-alkyl resorcin, such as 4-methyl resorcin, 4-ethyl resorcin,
4-propyl resorcin, 4-isopropyl resorcin, 4-butyl resorcin (trivial
name: Rucinol), 4-isobutyl resorcin, 4-sec-butyl resorcin, 4-tert-
butyl resorcin, 4-pentyl resorcin, 4-isopentyl resorcin, 4-sec-
pentyl resorxrcin, 4-tert-pentyl resorcin, 4-neopentyl resorcin, 4-
hexyl resorcin, 4-isohexyl resorcin, 4-heptyl resorcin, 4-octyl
resorcin, 4-(2-ethylhexyl) resorcin, 4-nonyl resorcin, 4-decyl
resorcin, 4-undecyl resorcin, or 4-dodecyl resorcin;

4-alkenyl resorcin, such as 4-vinyl resorcin, 4-allyl resoxrcin,
4-butenyl resorcin, 4-hexenyl resorcin, or 4-decenyl resorcin;

4-aralkyl resorcin, such as 4-benzyl resorcin, 4-(1-
phenylethyl) resorcin (trivial name: Symwhite 377), 4-(2-
phenylethyl) resorcin, or 4-(3-phenylpropyl) resoxrcin;

4-hydroxyaralkyl resorcin, such as 4- (4-hydroxybenzyl)
resorcin, 4-(2,4-dihydroxybenzyl) resorcin, 4-(4-
hydroxyphenylethyl) resorcin, or 4-(2,4-dihydroxyphenylethyl)
resorcin; '

4-arylalkenyl resorcin, such as 4-(l1-phenylethenyl) resorcin
or 4-(3-phenylpropenyl) resorcin;

4-hydroxyarylalkenyl resorcin, such as 4-(4-
hydroxyphenylethenyl) resorcin or 4-(2,4-dihydroxyphenylethenyl)
resorcin;

4- (1l-methylnaphthyl) resorcin;

4-alkoxy resorxcin, such as 4-methoxy resorcin, 4-ethoxy

resorcin, 4-isopropoxy resorcin, 4-propoxy resorcin, 4-butoxy

-19-
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resorcin, 4-sec-butoxy resorcin, 4-tert-butoxy resorcin, or 4-
pentoxy resorcin;

halogenated resorcin, such as 4-chloro resorcin or 4-bromo
resorcin;

4-alkanoyl resoxrcin, such as 4-acetyl resorcin, 4-propanoyl
resorcin, 4-butanoyl resorcin, 4-pentanoyl resorcin, or 4-hexanoyl
resorcin; and

4-arylalkanoyl resoxcin, such as 4-phenylethanoyl resorcin, 4-
phenylpropanoyl resorcin, 4-phenylbutanoyl resoxcin, 4-
phenylpentanoyl resorcin, 4-phenylhexanoyl resorcin, or 3-
(hydroxyphenyl) -1- (2, 4-dihydroxyphenyl)propen-1-one (trivial name:

Isoligquiritigenin).

[0062]
A1
HO B?
(ii-2)
A2
OH
[0063]

wherein A' and A’ are as defined above, and B' represents a
straight-chain or branched-chain alkyl group or alkenyl group
containing from 1 to 12 carbon atoms, an optionally substituted
aralkyl group or arylalkenyl group containing from 7 to 12 carbon
atoms, -OR?, or -COOR’ (wherein R® represents a hydrogen atom, or a
straight-chain or branched-chain alkyl group or alkenyl group
containing from 1 to 6 carbon atoms).

[0064]

-20-
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The resorcin derivative represented by the formula (ii-2) is
more preferably a resorcin derivative represented by the following
formula (ii-2-a) or (ii-2-b).

[0065]

HO B!
(ii-2-a)

OH

[0066]
wherein B' is defined as that described above.
[0067]

Examples of the resorxrcin derivative represented by the formula
(ii-2-a) include:

5-alkyl resorcin, such as 5-methyl resorcin, 5-ethyl resorcin,
5-propyl resorcin, 5-isopropyl resorcin, S5-butyl resorcin, 5-
isobutyl résorcin, 5-sec-butyl resorcin, S5-tert-butyl resorcin, 5-
pentyl-resorcin (trivial name: Olivetol), 5-isopentyl resorcin, 5-
necpentyl resorcin, 5-hexyl resorcin, 5-isohexyl resorcin, 5-heptyl
resorcin, 5-octyl resorcin, 5-(2-ethylhexyl) resorcin, 5-nonyl
resorcin, 5-decyl resorcin, 5-undecyl resorcin, or 5-dodecyl
resoxrcin;

5-alkenyl resorcin, such as 5-vinyl resorcin, 5-allyl resorcin,
5-butenyl resorcin, S5-hexenyl resorcin, or 5-decenyl resorcin;

phloreglucinol;

5-alkoxybenzene-1,3-diol, such as 5-ethoxybenzene-1,3-diol, 5-
propoxybenzene-1,3-diol, or S-butoxybenzene-1,3-diol;

3,5-dihydroxybenzoic acid;

3,5-dihydroxybenzoic acid estexr, such as methyl 3,5-

dihydroxybenzoate, ethyl 3,5-dihydroxybenzoate, propyl 3,5-

-21-




KS1398

dihydroxybenzoate, butyl 3,5-dihydroxybenzoate, pentyl 3,5-
dihydroxybenzoate, or hexyl 3,S5-dihydroxybenzoate;

5-aralkyl resorcin, such as 5-benzyl resorcin, 5-(1-
phenylethyl) resorcin, 5-(2-phenylethyl) resorcin, or 5-
(phenylpropyl) resorcin;

5-hydroxyaralkyl resorcin, such as 5-(4-hydroxybenzyl)
resorcin, 5-(2,4-dihydroxybenzyl) resorcin, 5- (hydroxyphenylethyl)
resorcin (trivial name: Dihydro-resveratrol), or 5-(2,4-
dihydroxyphenylethyl) resorcin;

5-arylalkenyl resorcin, such as 5-{phenylethenyl) resorcin
(trivial name: Pinosylvin) oxr 5- (phenylpropenyl) resorcin; and

5-hydroxyarylalkenyl resorcin, such as 5-(4-
hydroxyphenylethenyl) resorcin (triwvial name: Resveratrol), 5-(4-
methoxyphenylethenyl) resorcin (trivial name: 4-MethoxyResveratrol),
5-(2,4-dihydroxyphenylethenyl) resorcin (trivial name:
Oxyresveratrol), 5-(2-methoxy-4-hydroxyphenylethenyl) resorcin
(trivial name: Gnetucleistol D), 5-(3,4-dimethoxyphenylethenyl)
resorcin (trivial name: Gnetucleistol E), 5-(3-hydroxy-4-
methoxyphenylethenyl) resorcin (trivial name: Rhapontigenin), 5-(4-
hydfoxy-B-methoxyphenylethenyl) resorcin (trivial name:
Isorhapontigenin), or 5-(dihydroxyphenylethenyl) resorcin (trivial

name: Piceatannol).

[0068]
A1
HO B!
(ii=2-b)
A2
OH
[0069]
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wherein A!, A? and B! are as defined above.
[0070]

A' and A? each preferably represent a hydrogen atom, a
straight-chain or branched-chain alkyl group or alkenyl group
containing from 1 to 4 carbon atoms, or an alkoxy group oOr
alkenyloxy group containing from 1 to 4 carbon atoms.

[0071]

Examples of the resorcin derivative represented by the formula
(ii-2-b) include:

2-alkylbenzene-1,3,5-triol, such as 2-methylbenzene-1,3,5-
triol, 2-ethylbenzene-1,3,5-triol, 2-propylbenzene-1,3,5-triocl, 2-
butylbenzene-1,3,5-triol, 2-hexylbenzene-1,3,5-triol, 2-
octylbenzene-1,3,5-triol, or 2-dodecylbenzene-1,3,5-triol;

2-aralkyl-1,3,5-triol, such as 2-benzylbenzene-1,3,5-triol, 2-
(phenylethyl)benzene-1,3,5-triol, or 2-(phenylpropyl)benzene-1,3,5-
triol;

phloroglucin acid ester, such as 2-acetylbenzene-1,3,5-triol,
2-propanoylbenzene-1,3,5-txriol, 2-butanoylbenzene-1,3,5-triol, 2-
phenylethanoylbenzene-1,3,5-triol, 2-hydroxyphenyl-1- (benzene-
2,4,6-triol)ethan-1-one, 3-hydroxyphenyl-1-(benzene-2,4,6-
triol)propan-l-one (trivial name: Phloretin), 4-hydroxyphenyl-1-
(benzene-2,4,6-triol)butan-1-one, 2-benzoylbenzene-1,3,5-triol, 2-
(hydroxybenzoyl)benzene-1,3,5-triol, 2-(3,5-
dihydroxybenzoyl)benzene-1,3,5-triol, or 2-(2,4-
dihydroxybenzoyl)benzene-1,3,5-triol; and

3,5-dihydroxybenzoic acid ester, such as 3,5-dihydroxy-2-
methylbenzoic acid, methyl 3,5-dihydroxy-2-methylbenzoate, 3,5-
dihydroxy-2-ethylbenzoic acid, methyl 3,5-dihydroxy-2-ethylbenzoate,

3,5-dihydroxy-2-propylbenzoic acid, methyl 3,5-dihydroxy-2-
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propylbenzoate, 3,5-dihydroxy-2-butylbenzoic acid, or methyl 3,5-
dihydroxy-z-butylbenzoate.'
[0072]

Examples of the benzophenone derivative represented by the
formula (1-2) include 4-benzoyl resorcin (trivial name:
Benzophenone-1), 4- (hydroxybenzoyl) resorcin, 4-(dihydroxybenzoyl)
resorcin, 4-(2,4-dihydroxybenzoyl) resorcin (trivial name:
Benzophenone-2), 4-(methylbenzoyl) resorcin, 4-(ethylbenzoyl)
resorcin, 4-(dimethylbenzoyl) resorcin, 4-(diethylbenzoyl) resorcin,
4-naphthoyl resorcin, 2-hydroxy-4-methoxybenzophenone (trivial
name: Benzophenone-3), 2,2'-dihydroxy-4,4'-dimethoxybenzophenone
(triviai name: Benzophenone-6), 2,2'-dihydroxy-4-
methoxybenzophenone (trivial name: Benzophenone-8), 2-hydroxy-4-
methoxy-4'-methylbenzophenone (trivial name: Benzophenone-10), and
2-hydroxy-4-octyloxybenzophenone (trivial name: Benzophenone-12).
[0073]

The naphthol derivative represented by the formula (1-3-a) or
(1-3-b) is preferably a naphthol derivative, wherein, in the
formula (1-3-a) or (1-3-b), R! represents a hydrogen atom, or an
alkyl group or alkenyl containing from 1 to 4 carbon atoms, and
more preferably, a naphthol derivative, wherein, in the formula (1-
3-a) or (1-3-b), R! represents a hydrogen atom.

Moreover, a naphthol derivative, wherein A' and A% each
represent a hydrogen atom, a hydroxy group, a straight-chain or
branched-chain alkyl group containing from 1 to 4 carbon atoms, or
an alkoxy group containing from 1 to 4 carbon atoms, is preferable;
and a naphthol derivative, wherein A’ and A? each represent a

hydrogen atom or a hydroxy group, is more preferable.
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Furthermore, a naphthol derivative, wherein D represents a
hydrogen atom, a hydroxy group, a straight-chain or branched-chain
alkyl group containing from 1 to 4 carbon atoms, or an alkoxy group
containing from 1 to 4 carbon atoms, is preferable.

Further, a naphthol derivative, wherein E represents a
hydrogen atom, a hydroxy group, or an alkyl group containing from 1
to 4 carbon atoms or an alkoxy group containing from 1 to 4 carbon
atoms, is preferable.

[0074]

Examples of such a compound include l-naphthol, 2-naphthol, 3-
methylnaphthalen-1-0l, naphthalene-1,4-diol, naphthalene-1,5-diol,
and naphthalene-1,8-diol.

[0075]

Among the compounds represented by the formula (1), the m-
dimethoxybenzene derivative represented by the formula (1-1-1), the
resorcin derivative represented by the formula (1-1-3), the
benzophenone derivative represented by the formula (1-2), and the
naphthol derivative represented by the formula (1-3-a) or (1-3-b)
are preferable. Moreover, 2-methyl resorcin, 4-chloro resorcin, 4-
alkyl resorcin, 4-aralkyl resorcin, 4-acylated resorcin, 5-alkyl
resorcin, 5-aralkyl resorcin, 5-hydroxyarylalkenyl resorcin,
phloroglucin acid ester, gallic acid, and gallic acid ester are
preferable. Furthermore, 4-butyl resorcin (trivial name: Rucinol),
4- (1-phenylethyl) resorcin (trivial name: Symwhite 377), 5-
(hydroxyphenylethenyl) resorcin (trivial name: resveratrol), 3-
hydroxyphenyl-1- (benzene-2,4,6-triol)propan-1-one (trivial name:
Phloretin), 4-(2,4-dihydroxybenzoyl) resorcin (trivial name:
Benzophenone-2), 5- (hydroxyphenylethenyl)-1,3-dimethoxybenzene

(trivial name: Pterostilbene), and l-naphthol are preferable.
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Further, 4-butyl resorcin, 4-(l-phenylethyl) resorcin, and 4-n-
hexyl resorcin are preferable.
[0076]

The molecular weight of the compound represented by the
formula (1) is preferably 120 or more, and also, from the viewpoint
of permeability into hair, it is preferably 1000 or less, more
preferably 500 or less, and even more preferably 300 or less.

[0077]

The component (D) can be used alone or in combination of two
or more components. The use of two or more components is more
preferable.

[0078]

From the viewpoint of achieving a more significant change in
the shape of hair after the treatment of hair with the agent for
hair deforming treatment of the present invention, achieving more
excellent hair washing resistance of the shape of hair, achieving a
more significant change in the shape of hair upon semi-permanent
re-deformation of the shape of hair by heating, and also achieving
more excellent hair washing resistance of the shape of hair after
completion of the re-deformation, when the agent for hair deforming
treatment of the present invention comprises the component (D), the
total content of the component (B) and the component (D) is
preferably 5 mass% or more, more preferably 10 mass% or more, and
even more preferably 15 mass% or more, and also, it is preferably
30 mass% or less, more preferably 27 mass% or less, even more
preferably 25 mass% or less, and further preferably 23 mass% or
less.

[0079]
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From the viewpoint of obtaining high effects, the mass ratio
of the content of the component (D) to the content of the component
(B), (D)/(B), is preferably 0.1 or more, more preferably 0.15 or
more, and even more preferably 0.2 or more, and also, from the
viewpoint of preventing eduction of the component (D) having low
solubility after penetration of the agent into hair, leading to
insufficient penetration of the agent into tissues in the hair, the
mass ratio (D)/(B) is preferably 3 or less, more preferably 2 or
less, even more preferably 1 or less, and further preferably 0.4 or
less.

[0080]

Moreover, from the viewpoint of further improving the effect
of semi-permanently or permanently deforming hair and the effect of
repeatedly, semi-permanently or permanently deforming hair only by
heating, the molar ratio of the total content of the components (B)
and (D) to the content of the component (A) in the agent for hair
deforming treatment of the present invention, [(B)+(D)1/(A), is
preferably 0.2 or more, more preferably 0.3 or more, even more
preferably 0.4 or more, further preferably 0.5 or more, aﬁd still
further preferably 0.7 or more, and also, it is preferably 5 or
less, more preferably 2.5 or less, even more preferably 2 or less,
further preferably 1.5 or less, and still further preferably 1.2 or
less.

[0081]

The agent for hair deforming treatment of the present
invention may be either one-part agent, or a multi-part agent such
as a two-part agent. From the viewpoint of ameliorating the
permeability of the component (A) and the component (B) into hair

and increasing the effects of the present invention, a multi-part
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agent comprising the component (A) and the component (B) in
respective parts, and further, a two-part agent is more preferable.
In the case of such a multi-part agent, a part comprising the
component (A) is defined as a first agent and a part comprising the
component (B) is defined as a second agent in the present invention.
[0082]

In the case of the multi-part agent, the content of the
component (A) in the first agent is, in terms of the content of
glyoxylic acid, preferably 1 mass$% or more, more preferably 2 mass%
or more, even more preferably 2.5 mass% or more, and further
preferably 3 mass% or more, and also, it is preferably 30 mass% or
less, more preferably 25 mass% or less, even more preferably 20
mass% or less, further preferably 15 mass% or less, and still
further preferably 12 mass% or less.

[0083]

In the case of the multi-part agent, the content of the
component (B) in the second agent is preferably 1 mass% or more,
more preferably 2 mass$% or more, even more preferably 3 mass% or
more, further preferably 4 mass% or more, and still further
preferably 5 mass% or more, and also, it is preferably 30 mass% or
less, more preferably 25 mass% or less, even more preferably 20
mass% or less, and further preferably 17 mass% or less.

[0084]

When the first agent and the second agent (and the other) are
mixed in the multi-part agent and the obtained mixture is then used,
the mixing ratio is not particularly limited. It is preferable that
the composition obtained after the mixing of the parts become the
agent for hair deforming treatment of the present invention.

Accordingly, in the case of the multi-part agent, the contents of
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individual components are the contents thereof in the composition
obtained after the mixing of the parts, unless otherwise specified.
In addition, upon production of the multi-part agent, the multi-
part agent can comprise the component (C) as a solvent for each
part, and in a case where a two-part agent is produced, the
component (C) is preferably present both in the part comprising the
component (A) and in the part comprising the component (B).
Moreover, when the multi-part agent comprises the component (D),
the multi-part agent preferably comprises the component (B) and the
component (D) in a single part, and thus, it is preferable to
produce a multi-part agent, or further, a two-part agent, which
comprises a first agent comprising the component (A) and a second
agent comprising the component (B) and the component (D).

[0085]

When the present agent for hair deforming treatment comprises
the component (D), the mass ratio of the content of the component
(D) to the content of the component (B) in the second agent,
(D)/(B), is preferably 0.1 or more, more preferably 0.15 or more,
and even more preferably 0.2 or more, and also, it is preferably 3
or less, more preferably 2 or less, even more preferably 1 or less,
and further preferably 0.4 or less.

[0086]

From the viewpoint of the permeability of the component (A)
into hair, the pH of the agent for hair deforming treatment of the
present invention is preferably 4 or less, more preferably 3 or
less, even more preferably 2.5 or less, and further preferably 2 or
less. In addition, from the viewpoint of suppression of hair damage
and suppression of irritation to the skin, the pH of the present

agent for hair deforming treatment is preferably 1 or more, more
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preferably 1.2 or more, and even more preferably 1.5 or more. In
the case of the multi-part agent, the pH of the part comprising the
component (A), namely, the pH of the first agent is preferably set
in the above described range, and more preferably, the pH of the
mixture obtained after wixing all of the parts is set in the above
described range. In the present invention, the pH of the hair
treatment agent indicates a value obtained by directly measuring
the pH of the agent for hair deforming treatment at a room
temperature (25°C) using a pH meter, without for example dilution of
the agent for hair deforming treatment.

[0087]

In order to adjust the pH of the agent for hair deforming
treatment to be in the above described range, a pH adjuster can be
used, as appropriate. Examples of the pH adjuster as an alkali
agent that can be used include: ammonia or a salt thereof;
alkanolamine such as monoethanolamine, isopropanolamine, 2-amino-2-
methylpropanol or 2-amirobutanol, or a salt thereof; alkanediamine
such as 1,3-propanediamine, or a salt thereof; carbonates such as
guanidine carbonate, sodium carbonate, potassium carbonate, sodium
hydrogen carbonate, or potassium hydrogen carbonate; and hydroxides
such as sodium hydroxide or potassium hydroxide. Moreover, as an
acid agent, inorganic acids such as hydrochloric acid or phosphoric
acid, hydrochlorides such as monoethanolamine hydrochloride,
phosphates such as monopotassium dihydrogen phosphate or disodium
monohydrogen phosphate, or organic acids other than the component
(A), such as lactic acid or malic acid, can be used.-

(0088]
From the viewpoint of improving the touch feeling of hair

after completion of a hair treatment and further improving the
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effects of the present invention, the agent for hair deforming
treatment of the present invention preferably comprises a cationic
surfactant. The cationic surfactant is preferably a mono-long-
chain-alkyl quaternary ammonium salt having an alkyl group
containing from 8 to 24 carbon atoms and three alkyl groups
containing from 1 to 4 carbon atoms.
[0089]

Preferably, at least one ﬁono—long—chain—alkyl quaternary
ammonium surfactant is selected from the group consisting of

compounds represented by the following formula:

[0090]
R 17
R"—ru— R X~
||Rs
[0091]

wherein R? represents a saturated or unsaturated, straight-chain or
branched-chain alkyl group containing from 8 to 22 carbon atoms, R®-
CO-NH- (CHy) n~, or R%®-CO-0- (CH,)n- (wherein R® represents a saturated
or unsaturated, straight-chain or branched-chain alkyl chain
containing from 7 to 21 carbon atoms, and m represents an integer
of from 1 to 4); R®’, R® and R’ each independently represent an alkyl
group containing from 1 to 4 carbon atoms or a hydroxylalkyl group
containing from 1 to 4 carbon atoms, and X represents a chloride
ion, a bromide ion, a wmethosulfate ion, or an ethosulfate ion.
[0092]

Examples of a preferred cationic surfactant include long-chain
quaternary ammonium compounds such as cetyltrimethylammonium
chloride, myristyltrimethylammonium chloride, behentrimonium

chloride, cetyltrimethylammonium bromide, and stearamidopropyl
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trimonium chloride. These compounds can be used alone, or can also
be used in the form of a mixture thereof.
[0093]

The content of the cationic surfactant in the agent for hair
deforming treatment of the present invention is preferably 0.05
mass% or more, and more preferably 0.1 mass% or more, and also, it
is preferably 10 mass% or less, and more preferably 5 mass% or less.
When the agent for hair deforming treatment is a multi-part agent,
the multi-part agent wmay comprise the cationic surfactant in the
first agent, -or in the second agent, or both of the first and
second agents.

[00¢%4]

Furthermore, from the viewpoint of improving the touch feeling
of hair after completion of a hair treatment and achieving good
manageability, the agent for hair deforming treatment of the
present invention preferably comprises silicone. As such silicone,
dimethylpolysiloxane and amino-modified silicone are preferable.
[0095]

As dimethylpolysiloxane, either a cyclic or non-cyclic
dimethylpolysiloxane polymer can be used. Examples include SH200
series, BY22-019, BY22-020, BY1ll1l-026, B22-029, BY22-034, BY22-0503,
BY22-055, BY22-060, BY22-083 and FZ-4188 (all of which are
manufactured by Dow Corning Toray Co., Ltd.), and KF-35088, KM-300
series, MK-15H and MK-88 (all of which are manufactured by Shin-
Etsu Chemical Co., Ltd.).

[0096]

As amino-modified silicone, all silicones having an amino

group or an ammonium group can be used. Examples include amino-

modified silicone o0il, all or a part of terminal hydroxy groups of
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which are terminated with for example methyl groups, and
amodimethicone, the terminus of which is not terminated. As
preferred amino-modified silicone, a compound represented by the
following formula can be used, for example:
[0097]

R' R’ R’ R’
J—éiO—(éiO)b—(SliO)g—'éi—J

LT

R"=(NHCH,CH,),NH,

[0098]
wherein R' represents a hydrogen atom, a hydroxy group, or R¥,
wherein R* represents a substituted or unsubstituted monovalent
hydrocarbon group containing from 1 to 20 carbon atoms; J
represents R¥, R"- (NHCH,CH,) .NH,, OR¥, or a hydroxy group, wherein
R" represents a divalent hydrocarbon group containing from 1 to 8
carbon atoms; a represents a number of from 0 to 3; and b and c¢
each represent a number, in which the sum thereof is, at a number
average, 10 or more and less than 20000, preferably 20 or more and
less than 3000, more preferably 30 or more and less than 1000, and
even more preferably 40 or more and less than 800.
[0099]

Specific examples of a commercially available product of
preferred amino-modified silicone include: amino-modified silicone
oils such as SF8452C and SS3551 (both of which are manufactured by
Dow Corning Toray Co., Ltd.), and KF-8004, KF-867S and KF-8015 (all
of which are manufactured by Shin-Etsu Chemical Co., Ltd.); and
amodimethicone emulsions such as SM8704C, SM8904, BY22-079, FZ-4671
and FZ4672 (all of which are manufactured by Dow Corning Toray Co.,

Ltd.).

-33-



Ks1398

[0100]

The content of the silicone in the agent for hair deforming
treatment of the present invention is preferably 0.1 mass% or more,
more preferably 0.2 mass% or more, and even more preferably 0.5
mass% or more, and also, it is preferably 20 mass% or less, more
preferably 10 mass% or less, and even more preferably 5 mass% or
less. When the agent for hair deforming treatment is a multi-part
agent, the multi-part agent may comprise the silicone in the first
agent or in the second agent, or both of the first and second
agents.

[0101]

Further, from the viewpoint of improving the touch feeling of
hair after completion of a hair treatment, the agent for hair
deforming treatment of the present invention preferably comprises a
cationic polymer.

[0102]

The cationic polymer means a polymer having a cationic group
or a group ionizable to such a cationic group. An amphoteric
polymer, which can be cationic as a whole, is also included in the
cationic polymer. That is to say, examples of the cationic polymer
include water-soluble cationic polymers, which comprise an amino
group or an ammonium group in the side chains thereof, or which
comprise, as constitutional unit, a diallyl quaternary ammonium
salt, such as a cationized cellulose derivative, cationic starch, a
cationized guar gum derivative, a polymer or copolymer of diallyl
quaternary ammonium salts, and a quaternary polyvinyl pyrrolidone
derivative. In terms of effects such as touch feeling softness,
smoothness, and easy to run fingers through hair obtained during

rinsing or shampooing, manageability and moisture retention during
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drying, and the stability of the agent, among the aforementioned
cationic polymers, a polymer comprising, as a constitutional unit,
a diallyl quaternary ammonium salt, a guaternary polyvinyl
pyrrolidone derivative, and a cationized cellulose derivative are
preferable; and a polymer or copolymer of diallyl cquaternary
ammonium salts, and a cationized cellulose derivative are more
preferable.

[0103]

Specific examples of a preferred polymer or copolymer of
diallyl quaternary ammonium salts include a dimethyldiallyl
ammonium chloride polymer (Polyquaternium-6, for example, Marquardt
100; Lubrizol Advanced Materials), a dimethyldiallyl ammonium
chloride/acrylic acid copolymer (Polyquaternium-22, for example,
Marquardt 280 and Marquardt 295; Lubrizol Advanced Materials), and
a dimethyldiallyl ammonium chloride/acrylamide copolymer.
(Polyquaternium-7, for example, Marquardt 550; Lubrizol Advanced
Materials) .

[0104]

Specific examples of a preferred quaternary polyvinyl
pyrrolidone derivative include polymers obtained by polymerizing a
vinyl pyrrolidone copolymer with dimethylaminoethyl methacrylate
(Polyquaternium-11, for example, GAFQUAT 734, GAFQUAT 755, and
GAFQUAT 755N (all of which are manufactured by Ashland) .

[0105]

Specific examples of a preferred cationized cellulose include:
polymers obtained by adding glycidyltrimethyl ammonium chloride to
hydroxycellulose (Polyquaternium-10, for example, Leoguard G and
Leoguard GP (both of which are manufactured by Lion Corporation) ;

and Polymer JR-125, Polymer JR-400, Polymer JR-30M, Polymer LR-400,
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and Polymer LR-30M (all of which are manufactured by Amerchol
Corp.)); and hydroxyethyl cellulose dimethyldiallyl ammonium
chloride (Polyquaternium-4, for example, CELLCOAT H-100 and
CELLCCAT L-200 (both of which are manufactured by Akzo Ncbel)).
[0106]

The content of the cationic polymer in the agent for hair
deforming treatment of the present invention is preferably 0.001
mass% or more, more preferably 0.0l mass% or more, and even more
preferably 0.05 mass% or more, and also, it is preferably 20 mass%
or less, and more preferably 10 mass% or less. When the agent for
hair deforming treatment is a multi-part agent, the multi-part
agent may comprise the cationic polymer in the first agent, or in
the second agent, or both of the first and second agents.

[0107]

Further, the agent for hair deforming treatment of the present
invention may also comprise an antioxidant in an amount ordinarily
comprised in such an agent. The antioxidant may be an antioxidant
generally used in the fleld of hair cosmetics, and an example of
the antioxidant is ascorbic acid.

[0108]

The agent for hair deforming treatment of the present
invention may comprise, as appropriate, components generally mixed
into hair cosmetics, as well as the aforementioned components.
However, preferably, the agent for hair deforming treatment of the
present invention substantially does not comprise a precursor,
which is used in an oxidative hair color for coloring hair by an
oxidation reaction between a precursor and a coupler. Specifically,
the agent for hair deforming treatment of the present invention

substantially does not comprise an aromatic compound having at
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least one amino group, having another amino group or a hydroxy
group at the ortho position or para position of the one amino group,
and also having a closed-shell quinoid structure when oxidized. The
resorcin as a component (B) is a representative compound as a
coupler used in an oxidative hair color. The present invention is
characterized in that the component (A) is polymerized with the
component (B) in hair, so that it makes possible to freely deform
the shape of hair by the subsequent heating, and thus, the present
invention is a technology completely different from the use of
resorcin in an oxidative hair color.

[0109]

In addition, the agent for hair deforming treatment of the
present invention is also different from the technology disclosed
in Patent Document 3, in which an oligomer of glyceraldehyde and
resorcin is formed using boric acid or silicic acid, and thus,
preferably, the agent for hair deforming treatment of the present
invention substantially comprises neither boric acid nor silicic
acid.

[0110]

| Moreover, preferably, the agent for hair deforming treatment
of the present invention substantially does not comprise a hair
reducing agent. The present invention is characterized in that it
makes possible to deform hair, not depending on the cleavage of the
S-S bond of proteins in hair. Thus, the present invention is a
technology completely different from a permanent wave agent for
deforming hair by cleaving the S-S bond of proteins in hair, using
a reducing agent. Examples of the hair reducing agent include |

thioglycolic acid, dithioglycolic acid, cysteine, acetylcysteine,
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thiol such as butyrolactonethiol, hydrogen sulfite, and a salt
thereof.
[0111]

In the present invention, the expression "substantially does
not comprise" is used tc mean that the content of a target compound
in the agent for hair deforming treatment is preferably less than
0.1 mass%, more preferably less than 0.01 mass%, and evén moxre
preferably, it means that the agent for hair deforming treatment
does not comprise a target compound.

[0112]

Since the agent for hair deforming treatment of the present
invention is highly safe to human bodies and has less damage to
hair, it can be preferably used particularly for human hair.

[0113]
[Method of hair deforming treatment]

A hair treatment for semi-permanently or permanently deforming
the shape of hair using the agent for hair deforming treatment of
the present invention can be carried out by a method of hair
treatment comprising the following steps (i) and (ii):

(1) applying the agent for hair deforming treatment of the
present invention to hair, and then allowing the agent to penetrate
into the hair, and

(ii) heating and shaping the hair into which the agent for
hair deforming treatment has penetrated.

[0114]

In the step (i), the agent for hair deforming treatment may be
applied to dry hair or may also be applied to wet hair. In order to
swell hair and to promote penetration of the hair treatment agent

into the hair, hair is preferably wetted with water before the step
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(i) . The mass of the agent for hair deforming treatment applied to
hair in the step (i) is, at a bath ratio to the mass of the hair
(the mass of the agent for hair deforming treatment / the mass of
the hair), preferably 0.05 or more, more preferably 0.1 or more,
even more preferably 0.25 or more, and further preferably 0.5 or
more, and also, it is preferably 5 or less, more preferably 3 or
less, and even more preferably 2 or less. The hair to be treated
with the agent for hair deforming treatment may be either the
entire hair or a part thereof.

(0115]

In the step (i), the agent for hair deforming treatment can be
applied to hair by any given method. In addition, when the agent
for hair deforming treatment is a multi-part agent, the first agent
comprising the component (A) may be mixed with the second agent
comprising the component (B), and the obtained mixture may be then
applied to hair. Otherwise, one of the first agent and the second
agent may be applied to hair, and the other part may be then
applied onto the portion applied. In a case where one part is
applied onto the other part successively, from the viewpoint of
promoting penetration of the agent for hair deforming treatment
into hair and enhancing the effects, after one part had been
applied to hair, the hair, to which the hair treatment agent has
been applied, may be left, and thereafter, the other part may be
applied onto the previously applied part. In such a case, in order
to allow the agent for hair deforming treatment to penetrate and
diffuse into hair, the standing time is preferably 1 minute or more,
more preferably 3 minutes or more, and even more preferably 5
minutes or more, and also, it is preferably 1 hour oxr less, more

preferably 30 minutes or less, and even more preferably 20 minutes
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or less. At this time, from the viewpoint of promoting penetration
of the agent for hair deforming treatment into hair, heating may be
carried out. When such heating is carried out, the heating is
preferably carried out at a temperature of from 40°C to 90°C.
Moreover, when the two parts are successively applied to hair, the
order of applying the parts is not particularly limited. From the
viewpoint of promoting penetration of the agent for hair deforming
treatment into hair and enhancing the effects, it is more
preferable that the first agent be applied to hair, after the
second agent has been applied thereto.

[0116]

Furthermore, when the two parts are successively applied to
hair, the amounts of the first agent and the second agent applied
are not particularly limited. The two parts are applied, such that
the molar ratio of the amount of the component (B) in the second
agent applied to hair to the amount of the component (A) in the
first agent applied to hair, (B)/(A), can be preferably 0.3 or more,
more preferably 0.4 or more, and even more preferably 0.5 or more,
and also, 1t can be preferably 5 or less, more preferably 2.5 or
less, even more preferably 2 or less, and further preferably 1.5 or
less. Specifically, for example, the ratio of the amount of the
component (A) applied to hair, which is calculated from the content
of the component (A) in the first agent and the amount of the first
agent applied onto the hair, and the amount of the component (B)
applied to hair, which is calculated from the content of the
component {(B) in the second agent and the amount of the second
agent applied onto the hair, may be within the aforementioned range
at a molar ratio.

[0117]
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When the second agent further comprises the component (D), the
molar ratio of the total content of the components (B) and (D) in
the second agent to the amount of the component (A) in the first
agent applied to hair, [(B)+(D)]1/(A), is preferably 0.2 or more,
more preferably 0.3 or more, even more preferably 0.4 or more,
further preferably 0.5 or more, and still further preferably 0.7 or
more, and also, it is preferably 5 or less, more preferébly 2.5 or
less, even more preferably 2 or less, further preferably 1.5 or
less, and still further preferably 1.2 or less.

[0118]

A step of leaving hair, to which the hair treatment agent has
been applied, may be inserted between the step (i) and the step
(ii) . In such a case, in order to allow the agent for hair
deforming treatment to penetrate and diffuse into hair, the
standing time is preferably 1 minute or more, more preferably 3
minutes or more, and even more preferably 5 minutes or more, and
also, it is preferably 2 hours or less, more preferably 1 hour or
less, even more preferably 30 minutes or less, and further
preferably 20 minutes or less.

Moreover, from the viewpoint of promoting penetration of the
agent for hair deforming treatment into hair, in the step of
leaving hair, the hair may be heated. When the hair is heated, it
is preferable to heat it at a temperature of from 40°C to 90°C. By
this heating operation, since a low-order oligomer can be produced
in hair before the step (ii), heating is preferable, also in that
the step (ii) can be carried out more advantageously.

[0119]
Hair may be rinsed or may not be rinsed between the step (i)

and the step (ii). From the viewpoint of sufficiently retaining the
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components of the hair treatment agent in hair, giving a semi-
permanent shape to the hair, and further enhancing the effect of
semi-permanently deforming the shape of the hair again by heating,
it is preferable not to rinse the hair.
[0120]

In order to increase interaction between the components (A)
and (B) and hair proteirs in hair, and also in order to promote a
condensation reaction between the component (A) and the component
(B) in hair to obtain thke effects of the present invention, the
heating temperature in the step (ii) is preferably 50°C or higher,
more preferably 60°C or higher, and even more preferably 80°C or
higher, and also, in order to suppress rapid evaporation of water
during heating, the heating temperature is preferably 250°C or lower,

more preferably 240°C or lower, and even more preferably 230°C or

lower. Examples of the heating method include methods using a hair
iron, an electric rod, a hot curler, etc.
[0121]

The heating time applied in the step (ii) is selected, as
appropriate, depending on the heating device and/or the heating
temperature used. From the viewpoint of allowing the agent for hair
deforming treatment to penetrate and diffuse into hair and to
promote sufficient polymerization, the heating time is preferably 5
seconds or more, more preferably 1 minute or more, even more
preferably 5 minutes or more, further preferably 15 minutes or more,
and still further preferably 30 minutes or more, and also, in order
to suppress hair damage, it is preferably 2 hours or less, more
preferably 1 hour or less, and even more preferably 45 minutes or
less.

[0122]
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Imparting a hair shape in the step (ii) includes both the
imparting a straight shape and the imparting a curly shape.
Examples of the method of giving a straight shape to hair include a
method of blow-drying hair while pulling the hair with a hand, or
with a tool such as a comb or a brush, and a method of heating hair
using a hair iron. From the viewpoint of the ease of deformation,
the method of using a hair iron is preferable. In ordexr to provide
a straight shape to hair, while heating the hair using a hair iron,
a method of holding hair with a flat iron and then moving the flat
iron from the roots to the tips, or a method of holding hair with a
flat iron and then retaining the shape, while pulling the hair with
a hand, or a tool such as a comb oxr a brush, may be applied.
Otherwise, a combination of the two above methods may also be
applied. When a curly shape is to be provided to hair, for example,
a method of curling hair with an electric heating rod, a hot curler,
etc., and then retaining the shape, while heating the hair, a
method of winding hair around a curl iron and then retaining the
shape are applied.

[0123]

The step (ii) is preferably carried out in an environment in
which rapid evaporation of water is suppressed. Examples of a
specific means for suppressing evaporation of water include a
method of covering hair, to which the hair treatment agent has been
applied, with a plastic film such as plastic film for food products,
a cap, etc., and a method of continuously spraying water wvapor such
as superheated vapor to hair.

[0124]

~43-



Ks1398

After completion of the step (ii), hair may be rinsed, oxr may
not be rinsed. From the viewpoint of preventing reduction in hair
touch feeling due to excess polymers, the hair is preferably rinsed.
[0125]

It is considered that, by these treatments, the components (a)
and (B) penetrate into hair, and thereby, an interaction of these
components with hair proteins occurs. In addition, in the hair, a
thermoplastic condensate of the components (A) and (B) is generated.
Thus, the shape of hair can be easily deformed by heating hair, and
further, once the treatment is performed, hair can be freely and
repeatedly deformed, semi-permanently or permanently, only by
heating the hair, without applying the hair treatment agent again.
Moreover, the hair deformation provided by the method of the
present invention is not lost even by washing it with shampoo or
the like, and it can be maintained for a long period of time.

[0126]
(Re-deforming treatment method)

After hair has been subjected to deforming treatment by a
method comprising the step (i) or the step (ii), a step of semi—
permanently re-deforming the hair to another shape by heating it
can be carrxied out. When hair is re-deformed, it is preferable to
heat the hair at a temperature of preferably 30°C or higher, and
more preferably 40°C or higher, and also, at a temperature of
preferably 230°C or lower, more preferably 220°C or lower, and even
more preferably 210°C or lower. In addition, when hair is subjected
to re-deforming treatment, it is preferable not to apply any one of
the agent for hair deforming treatment of the present invention, a

hair treatment agent comprising a reducing agent, such as, what is
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called, a permanent wave agent, and known agent for hair deforming
treatments such as an alkaline relaxer.
[0127]

Hereafter, specific procedures for carrying out a step of
semi-permanently re-deforming hair to another shape by heating will
be described.

[0128]
e Case of re-deforming hair subjected to deforming treatment into
curly shape into a straight shape

In order to re-deform hair, which has been once subjected to
deforming treatment into a curly shape, into a straight shape, fof
example, a method of blow-drying hair with a dryer, while pulling
the hair with a hand, or a tool such as a comb or a brush, a method
of heating hair with a hair iron are applied. From the viewpoint of
the ease of deformation, the method of using the hair iron is
preferable. In order to provide a straight shape to hair, while
heating the hair with a hair iron, a method of holding hair with a
hair iron and then moving the hair iron from the roots to the tips,
or a method of holding hair with a hair iron and then retaining the
shape, while pulling the hair with a hand, or a tool such as a comb
or a brush, may be applied. Otherwise, a combination of the two
above methods may also be applied.

[0129]

In this case, from the viewpoint of deforming the shape of
hair semi-permanently or permanently, regardless of the type of a
hair iron used, the material of a heating portion, a preset
temperature, and the operational method of a hair iron, the

attained temperature during the heating of hair (the temperature of

hair) is preferably 120°C or higher, and more preferably 150°C or
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higher, and also, from the viewpoint of achieving both prevention
of hair damage and semi-permanent or permanent deformation of the
shape of hair, the attained temperature is preferably 230°C or lower,
more preferably 220°C or lower, and even more preferably 210°C or
lower. The temperature at which hair is heated can be measured, for
example, using a radiation thermometer (Model No.: ST653)
manufactured by SENTRY.
[0130]
e Case of re-deforming hair subjected to deforming treatment into a
straight shape into curly shape

In order to re-deform hair, which has been once subjected to
deforming treatment into a straight shape, into a curly shape, for
example, a method of curling hair with a rod, a curler, etc., and
then retaining the shape, while heating the hair, or a method of
winding hair around a hair iron and then retaining the shape are
applied.
[0131]

In this case, from the viewpoint of deforming the shape of
hair semi-permanently or permanently, the attained temperature
during the heating of hair (the temperature of hair) is preferably
30°C or higher, and more preferably 40°C or higher, and also, from
the viewpoint of achieving both prevention of hair damage and semi-
permanent or permanent deformation of the shape of hair, the
attained temperature is preferably 180°C or lower, more preferably
120°C or lower, even more preferably 100°C or lower, further
preferably 80°C or lower, and still further preferably 60°C or lower.
[0132]

Even in a case where hair is re-deformed, upon heating it,

either a method of heating hair, which is dried, or a method of
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heating hair after wetting it with water, may be applied. From the
viewpoint of semi-permanently or permanently deforming the shape of
hair, the method of heating hair after wetting it with water is
preferable.

[0133]

The heating time applied when hair is re-deformed is selected,
as appropriate, depending on the heating temperature. From the
viewpoint of semi-permanently or permanently deforming the shape of
hair, the heating time is preferably 1 second or more, more
preferably 5 seconds or more, even more preferably 1 minute or more,
further more preferably 5 minutes or more, still further preferably
15 minutes or more, and still further preferably 30 minutes or more.
In addition, in order to suppress hair damage, it is preferably 2
hours or less, more preferably 1 hour or less, and even more
preferably 45 minutes or less.

[0134]

Since the method of hair treatment of the present invention is
a technology capable of freely changing hair based on a principle,
which is completely different from a permanent wave treatment using
a reducing agent or a relaxer treatment using a strongly-alkaline
hair treatment agent having pH 12 to 14, the present method does
not comprise a step of applying a hair treatment agent comprising a
reducing agent or a strongly-alkaline hair treatment agent having
PH 12 to 14 to the hair. Accordingly, it can be said that, in
comparison to the aforementioned conventional hair deformation
methods, the method of hair treatment of the present invention is
also advantageous in that hair can be deformed without being
damaged.

[0135]
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Preferred nmethods of hair treatnents, which sem -permanently
or permanently deformhair, include the follow ng four patterns.
[0136]

Pattern 1: Case where the hair treatnent agent is a one-part agent
1) Hair is optionally wetted with water.

2) The hair treatnent agent of the present invention, which
conprises the followi ng components (A), (B) and (C), and further
optionally the foll ow ng conponent (D), wherein the nolar ratio of
the content of the conponent (B) to the content of the conponent
(A) is 0.01 to 5, is applied to hair to allow penetration thereof:

Conmponent (A): glyoxylic acid, or a hydrate or a salt thereof,

Conponent (B): resorcin,

Conmponent (C): water, and

Conmponent (D): the resorcin derivative represented by the
formula (1-1-3), and preferably, 4-alkyl resorcin.

3) The hair, to which the hair treatnent agent has been applied, is
optionally left for 1 minute or nore and 1 hour or |ess. During
this operation, the hair is optionally heated to a tenperature of
from40°C to 90°C.

4) The hair is heated and shaped at a tenperature of from50°C to
250°C,

5) The hair is optionally rinsed.

6) The hair is optionally heated at a tenperature of from40°Cto
230°C and re- def or ned.

[0137]

Pattern 2: Case where the hair treatnment agent is a two-part agent
1) Hair is optionally wetted with water.

2) The hair treatnent agent of the present invention, in which a

first agent conprising the follow ng conponents (A) and (C) is
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mixed with a second agent comprising the following components (B)
and (C), and further optionally the following component (D), so
that the molar ratio of the content of the component (B) to the
content of the component (A) can be from 0.01 to 5, is applied to
hair to allow penetration thereof:

Component (A): glyoxylic acid, or a hydrate or a salt thereof,

Component (B): resorcin,

Component (C): water, and

Component (D): the resorcin derivative represented by the
formula (1-1-3), and preferably, 4-alkyl resorcin.
3) The hair, to which the hair treatment agent has been applied, is
optionally left for 1 minute or more and 1 hour or less. During
this operation, the hair is optionally heated to a temperature of
from 40°C to 90°C.
4) The hair is heated and shaped at a temperature of from 50°C to
250°C.
5) The hair is optionally rinsed.
6) The hair is optionally heated at a temperature of from 40°C to
230°C and re-deformed.
[0138]
Pattern 3: Case where the hair treatment agent is a two-part agent
1) Hair is optionally wetted with water.
2) A first agent comprising the following components (A) and (C) is
applied to hair to allow penetration thereof:

Component (A): glyoxylic acid, or a hydrate or a salt thereof,
and

Component (C): water.
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3) The hair is optionally left for 1 minute or more and 1 hour or
less. During this operation, the hair is optionally heated to a
temperature of from 40°C to 90°C.
4) A second agent comprising the following components (B) and (C),
and further optionally the following component (D), is applied onto
the portion in hair, to which the first agent has been applied, so
that the ratio of the molar number of the component (B) to the
molar numbexr of the component (A) can be from 0.01 to 5 to allow
penetration thereof:

Component (B): resorcin,

Component (C): water, and

Component (D): the resorcin derivative represented by the
formula (1-1-3), and preferably, 4-alkyl resorcin.
5) The hair is optionally left for 1 minute or more and 1 hour or
less, while it is optionally heated to a temperature of from 40°C to
90°C.
6) The hair is heated and shaped at a temperature of from 50°C to
250°C.
7) The hair is optionally rinsed.
8) The hair is optionally heated at a temperature of from 40°C to
230°C and re-deformed.
[0139]
Pattern 4: Case where the hair treatment agent is a two-part agent
1) Hair is optionally wetted with water.
2) A second agent comprising the following components (B) and (C),
and further optionally the following component (D), is applied to
hair to allow penetration thereof:

Component (B): resorcin,

Component (C): water, and
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Component (D): the rescrcin derivative represented by the
formula (1-1-3), and preferably, 4-alkyl resorcin
3) The hair is optiocnally left for 1 minute or more and 1 hour or
less. During this operation, the hair is optionally heated to a
temperature of from 40°C to 90°C.

4) A first agent comprising the following components (A) and (C) is
applied onto the portion in hair, to which the second agent has
been applied, so that the molar number ratio of the molar number of
the component (B) to the molar number of the component (A) can be
from 0.01 to 5 to allow penetration thereof:

Component (A): glyoxylic acid, or a hydrate or a salt thereof,
and

Component (C): water.

5) The hair is optionally left for 1 minute or more and 1 hour or
less, while it is optionally heated to a temperature of from 40°C to
90°C.

6) The hair is heated and shaped at a temperature of from 50°C to
250°C.

7) The hair is optionally rinsed.

8) The hair is optionally heated at a temperature of from 40°C to
230°C, to re-deform the hair.

[0140]

With regard to the aforementioned embodiments, preferred
aspects of the present invention will be further disclosed below.
[0141]
<l>

An agent for hair deforming treatment comprising the following
compcnents (A), (B) and (C):

(A) glyoxylic acid, or a hydrate or a salt thereof,
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(B) resorcin, and

(C) water,
wherein the molar ratio of the content of the component (B) to the
content of the component (A), (B)/(A), is 0.2 or moxre and 5 or less.
[0142]
<2>

The agent for hair deforming treatment according to <l>,
wherein the molar ratio of the content of the component (B) to the
content of the component (A), (B)/(A), is preferably 0.3 or more,
more preferably 0.4 or more, even more preferably. 0.5 or more, and
further preferably 0.7 or more, and also, it is preferably 2.5 or
less, more preferably 2 or less, even more preferably 1.5 or less,
and further preferably 1.2 or less.
[0143]
<3>

The agent for hair deforming treatment according to <l1> or <2>,

wherein the content of the component (A) as an acid is preferably 1
mass% or more, more preferably 2 mass% or more, even more
preferably 2.5 mass% or more, and further preferably 3 mass% or
more, and also, it is preferably 30 mass% or less, more preferably
25 mass% or less, even more preferably 20 mass% or less, further
preferably 15 mass% or less, and still further preferably 12 mass%
or less.
[0144]
<4>

The agent for hair deforming treatment according to any one of
<l> to <3>, wherein the content of the component (B) is preferably
1 mass% or more, more preferably 2 mass% or more, even more

preferably 3 mass% or more, further preferably 4 mass% or more, and
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still further preferably 5 mass% or more, and also, it is
preferably 30 mass% or less, more preferably 25 mass% or less, even
more preferably 20 mass% or less, and further preferably 17 mass%
or less.
[0145]
<5>

The agent for hair deforming treatment according to any one of
<l> to <4>, which preferably further comprises a compound

represented by the following formula (1) as a component (D):

[0146]

A1
R0 B

(1)
E A2

D
{0147]
wherein

R' represents a hydrogen atom or a methyl group,

A' and A%, which may be the same or different, each represent a
hydrogen atom, a straight-chain or branched-chain alkyl group or
alkenyl group containing from 1 to 12 carbon atoms, an optionally
substituted aralkyl group or arylalkenyl group containing from 7 to
12 carbon atoms, a straight-chain or branched-chain alkoxy group or
alkenyloxy group containing from 1 to 6 carbon atoms, a halogen
atom, or -CO-R® (wherein R? represents a straight-chain or branched-
chain alkyl group or alkenyl group containing from 1 to 12 carbon
atoms, an optionally substituted aralkyl group or arylalkenyl group
containing from 7 to 12 carbon atoms, or an optionally substituted

aromatic hydrocarbon group containing from 6 to 12 carbon atoms),
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B represents a hydrogen atom, a straight-chain or branched-
chain alkyl group or alkenyl group containing from 1 to 12 carbon
atoms, an optionally substituted aralkyl group or arylalkenyl group
containing from 7 to 12 carbon atoms, -OR?, or -COOR® (wherein R?
represents a hydrogen atom, or a straight-chain or branched-chain
alkyl group or alkenyl group containing from 1 to 6 carbon atoms),

D represents a hydrogen atom, a hydroxy group, a methyl group,
or a straight-chain or branched-chain alkoxy group or alkenyloxy
group containing from 1 to 12 carbon atoms, and

E represents a hydrogen atom, a hydroxy group, a straight-
chain or branched-chain alkyl group or alkenyl group containing
from 1 to 6 carbon atoms, or a straight-chain or branched-chain
alkoxy group or alkenyloxy group containing from 1 to 6 carbon
atoms,

provided that two or three of A, A*?, B and E are hydrogen
atoms, and the remaining groups do not include sulfo groups, and
that when D is a hydrogen atom_or a methyl group, A' and B, or a?
and B, together with two carbon atoms adjacent to them, form a
benzene ring optionally substituted with a hydroxy group.

[0148]
<6>

The agent for hair deforming treatment according to <5>,
wherein the molar ratio of the content of the component (D) to the
content of the component (B), (D)/(B), is preferably 0.1 or more,
more preferably 0.15 or more, and even more preferably 0.2 or more,
and also, it is preferably 3 or less, more preferably 2 or less,
even more preferably 1 or less, and further preferably 0.4 or less.
[0149]

<7>
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The agent for hair deforming treatment according to <5> or <6>,
wherein the molar ratio of the total content of the components (B)
and (D) to the content of ﬁhe component (A), [(B)+(D)1/(A), is
preferably 0.2 or more, more preferably 0.3 or more, even more
preferably 0.4 or more, further preferably 0.5 or more, and still
further preferably 0.7 or more, and also, it is preferably 5 or
less, more preferably 2.5 or less, even more preferably 2 or less,
and further preferably 1.2 or less.
fo150]
<8>

The agent for hair deforming treatment according to any one of
<5> to <7>, wherein the total content of the component (B) and tHe
component (D) is preferably 5 mass% or more, more preferably 10
mass% or more, and even more preferably 15 mass% or more, and also,
it is preferably 30 mass% or less, more preferably 27 mass% or less,
even more preferably 25 mass% or less, and further preferably 23
mass% or less.

[0151]
<9>

The agent for hair deforming treatment according to any one of

<5> to <8>, wherein the component (D) is preferably one or two or

more selected from the group consisting of compohnds represented by

the following formulae (1-1), (1-2), and (1-3-a) or (1-3-Db):
[0152]
A1
R'O B
(1-1)
E A?
D!
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[0153]
wherein R, A', A%, B and E are as defined above, and D' represents a

hydroxy group or a methoxy group,

[0154]
QN
O AN
(G)n
R'O
(1-2)
D2
[0155]

wherein R! is defined as that described above, D? represents a
hydroxy group or an alkoxy group containing from 1 to 12 carbon
atoms, G represents a hydroxy group, a straight-chain or branched-
chain alkyl group or alkenyl group containing from 1 to 6 carbon
atoms, or an alkoxy group containing from 1 to 6 carbon atoms, and

n represents an integer of from 0 to 2, and

[0156]
Z |
RHD -T““5%
(1-3-a)
E A?
D
[0157] -
A1
1
e oS (1-3-b)
E t&(
(G)n
D
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[0158]
wherein R!, A!, E, D, G and n are as defined above.
[0159]
<10>

The agent for hair deforming treatment according toc <9>,
wherein the compound represented by the formula (1-1) is preferably
an m-dimethoxybenzene derivative represented by the following

formula (1-1-1):

[0160]
A1
H,;CO B
(1-1-1)
E A2
OCH;3
[0161]

wherein A, A2, B and E are as defined above.

(0162]
<11>

The agent for hair deforming treatment according to <10>,
wherein A' and A? each represent, preferably a hydrogen atom or a
straight-chain or branched-chain alkyl group or alkenyl group
containing from 1 to 4 carbon atoms, and more preferably a hydrogen
atom.
[0163]
<l2>

The agent for hair deforming treatment according to <10> or
<1l>, wherein B represents: preferably a hydrogen atom, a straight-
chain or branched-chain alkyl group or alkenyl group containing

from 1 to 12 carbon atoms, an optionally substituted aralkyl group
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or arylalkenyl group containing from 7 to 12 carbon atoms, or -OR?
(wherein R® represents a hydrogen atom, or a sfraight—chain or
branched-chain alkyl group or alkenyl group containing from 1 to 6
carbon atoms); more preferably a hydrogen atom, an alkyl group or
alkenyl group containing from 1 to 4 carbon atoms, an optionally
substituted arylalkenyl group containing from 7 to 10 carbon atoms,
or a hydroxy group; and even more preferably a hydrogen atom, an
optionally substituted axylalkenyl group containing from 7 to 10
carbon atoms, or a hydroxy group.
[0164]
<13>

The agent for hair deforming treatment according to any one of
<10> to <12>, wherein E represents, preferably a hydrogen atom, or
a straight-chain or branched-chain alkyl group or alkenyl group
containing from 1 to 4 carbon atoms, and more preferably a hydrogen
atom.
[0165]
<14>

The agent for hair deforming treatment according to <9>,
wherein the compound represented by the formula (1-1) is preferably

an m-methoxyphenol derivative represented by the following formula

(1-1-2) :
[0166]

A1
H,;CO B

(1-1-2)
E A2

OH

[0167]
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wherein A!, A2, B and E are as defined above.

[0168]
<15>

The agent for hair deforming treatment according to <14>,
wherein A' and A? each represent: preferably a hydrogen atom, a
straight-chain or branched-chain alkyl group or alkenyl group
containing from 1 to 12 carbon atoms, or an optionally substituted
aralkyl group or arylalkenyl group containing from 7 to 12 carbon
atoms; and more preferably a hydrogen atom, a straight-chain or
branched-chain alkyl group containing from 1 to 6 carbon atoms, or
an optionally substituted arylalkenyl group containing from 7 to 10
carbon atoms.
[0169]
<l6>

The agent for hair deforming treatment according to <14> or
<15>, wherein B represents: preferably a hydrogen atom, a straight-
chain or branched-chain alkyl group or alkenyl group containing
from 1 to 12 carbon atoms, an optionally substituted aralkyl group
or arylalkenyl group containing from 7 to 12 carbon atoms, or -OR?
(wherein R® represents a hydrogen atom, or a straight-chain or
branched-chain alkyl group or alkenyl group containing from 1 to 6
carbon atoms); more preferably a hydrogen atom, an alkyl group or
alkenyl group containing from 1 to 4 carbon atoms, an optionally
substituted arylalkenyl group containing from 7 to 10 carbon atoms,
or a hydroxy group; and even more preferably a hydrogen atom, an
optionally substituted arylalkenyl group containing from 7 to 10
carbon atoms, or a hydroxy group.
[(0170]

<17>
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The agent for hair deforming treatment according to any one of
<14> to <1l6>, wherein E represents: preferably a hydrogen atom, a
hydroxy group, a straight-chain or branched-chain alkyl group or
alkenyl group containing from 1 to 4 carbon atoms, or a straight-
chain or branched-chain alkoxy group or alkenyloxy group containing
from 1 to 4 carbon atoms; and more preferably a hydrogen atom or a
hydroxy group.

[0171]
<18>

The agent for hair deforming treatment according to <9>,
wherein the compound represented by the formula (1-1) is preferably

a resorcin derivative represented by the following formula (1-1-3):

[0172]
A1
HO B
(1-1-3)
E A2
OH
[0173]

wherein A!, A%, B and E are as defined above.
[0174]
<19>

The agent for hair deforming treatment according to <18>,
wherein the resorcin derivative represented by the formula (1-1-3)
is preferably a resorcin derivative represented by the following
formula (i):

[0175]
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- HO B

E1 A2
OH

[0176]
wherein A', A% and B are as defined above, and E' represents a
hydroxy group, a straight-chain or branched-chain alkyl group or
alkenyl group containing from 1 to 6 carbon atoms, or a straight-
chain or branched-chain alkoxy group or alkenyloxy group containing
from 1 to 6 carbon atomns.
[0177]
<20>

The agent for hair deforming treatment according to <19,
wherein A' and A? each represent: preferably a hydrogen atom, or a
straight-chain or branched-chain alkyl group or alkenyl group
containing from 1 to 12 carbon atoms; and more preferably a
hydrogen atom.
[0178]
<21>

The agent for hair deforming treatment according to <19> or
<20>, wherein B preferably represents a hydrogen atom, an
optionally substituted aralkyl group or arylalkenyl group
containing from 7 to 12 carbon atoms, or -OR’ (wherein R® represents
a hydrogen atom, or a straight-chain or branched-chain alkyl group
or alkenyl group containing from 1 to 4 carbon atoms).
[0179]

<22>
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The agent for hair deforming treatment according to any one of
<18> to <21>, wherein E® preferably represents a hydroxy group, a
straight-chain or branched-chain alkyl group or alkenyl group
contailning from 1 to 4 carbon atoms, or a straight-chain or
branched-chain alkoxy group or alkenyloxy group containing from 1
to 4 carbon atoms.

[0180]
<23>

The agent for hair deforming treatment according to any one of
<19> to <22>, wherein the resorcin derivative represented by the
formula (i) is preferably 2-alkyl resorcin, pyrogallol, 2-methoxy
resorcin, gallic acid or gallic acid ester, and more preferably 2-
alkyl resorcin, gallié acid or gallic acid ester.

[0181]
<24>

The agent for hair deforming treatment according to <183,
wherein the resorcin derivative represented by the formula (1-1-3)
is preferably a resorcin derivative represented by the following
(1i-1) :

[0182]

A1
HO
(ii-1)
A2
OH
[0183]
wherein A! and A% are as defined above.

[0184]

<25>
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The agent for hair deforming treatment according to <24>,
wherein the resorcin derivative represented by the formula (ii-1)
represents: preferably 4-alkyl resorcin, 4-alkenyl resorcin, 4-
aralkyl resorcin, 4-hydroxyaralkyl resorcin, 4-arylalkenyl resorcin,
4-hydroxyarylalkenyl resorcin, 4-(l-methylnaphthyl) resorcin, 4-
alkoxy resorcin, halogenated resorcin, 4-alkanoyl resorcin, or 4-
arylalkanoyl resorcin; more preferably 4-alkyl resorcin, 4-aralkyl
resorcin, halogenated resorcin, 4-alkanoyl resorcin, or 4-
arylalkanoyl resorcin; and even more preferably 4-alkyl resorcin or
4-aralkyl resorcin.

[0185]
<26>

The agent for hair deforming treatment according to <18>,
wherein the resorcin derivative represented by the formula (1-1-3)
is preferably a resorcin derivative represented by the following

formula (ii-2):

[0186]
A1
HO B?
(ii-2)
A2
OH
[0187]

wherein A’ and A? are as defined above, and B* represents a
straight-chain or branched-chain alkyl group or alkenyl group
containing from 1 to 12 carbon atoms, an optionally substituted
aralkyl group or arylalkenyl group containing from 7 to 12 carbon

atoms, -OR?, or -COOR’ (wherein R® represents a hydrogen atom, or a
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straight-chain or branched-chain alkyl group or alkenyl group
containing from 1 to 6 carbon atoms.
(0188]
<27>

The agent for hair deforming treatment according to <26>,
wherein the resorcin derivative represented by the formula (ii-2)
is preferably a resorcin derivative represented by the following
formula (ii-2-a):

[0189]

HO B’
(ii-2-a)

OH

{0190]
wherein B' is defined as that described above.
[0191]
<28>

The agent for hair deforming treatment according to <27>,
wherein the resorcin derivative represented by the formula (ii-2-a)
represents: preferably 5-alkyl resorcin, 5-alkenyl resorcin,
rhloroglucinol, 5-alkoxybenzene-1,3-diol, 3,5-dihydroxybenzoic acid,
3,5-dihydroxybenzoic acid ester, 5-aralkyl resorcin, S5-
hydroxyaralkyl resorcin, 5-arylalkenyl resorcin, or 5-
hydroxyarylalkenyl resorcin; and more preferably 5-alkyl resorcin,
S5-aralkyl resorcin, 5-hydroxyaralkyl resorcin, or 5-
hydroxyarylalkenyl resorcin.
[0192]

<29>
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The agent for hair deforming treatment according to <26,
wherein the resorcin derivative represented by the formula (ii-2)
is preferably a resorcin derivative represented by the following

formula (ii-2-Db):

[0193]
A1
HO B!
(ii-2-b)
A2
OH
[0194]

wherein A', A? and B! are as defined above.
[01295]
<30>

The agent for hair deforming treatment according to <29>,
wherein A' and A? each represent: preferably a hydrogen atom, a
straight-chain or branched-chain alkyl group or alkenyl group
containing from 1 to 4 carbon atoms, or an alkoxy group or
alkenyloxy group containing from 1 to 4 carbon atoms.
[0196]
<31>

The agent for hair deforming treatment according to <30>,
wherein the resorcin derivative represented by the formula (ii-2-Db)
represents: preferably 2-alkylbenzene-1,3,5-triol, phloroglucin
acid ester, or 3,5-dihydroxybenzoic acid ester; and more preferably
phloroglucin acid ester.
[0197]

<32>
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The agent for hair deforming treatment according to <95,
wherein the benzophenone derivative represented by the formula (1-
2) xrepresents: preferably benzophenone-1l, benzophenone-2,
benzophenone-3, benzophenone-6, benzophenone-8, benzophenone-10, or
benzophenone-12; and more preferably benzophenone-12.

[0198]
<33>

The agent for hair deforming treatment according to <9>,
wherein the naphthol derivative represented by the formula (1-3-a)
or (1-3-b) is a naphthol derivative, wherein, in the formula (1-3-
a) or (1-3-b), R' represents preferably a hydrogen atom, or an alkyl
group or alkenyl containing from 1 to 4 carbon atoms, and more
preferably a hydrogen atom.

[0199]
<34>

The agent for hair deforming treatment according to <333,
wherein the naphthol derivative represented by the formula (1-3-a)
or (1-3-b) is a naphthol derivative, wherein, in the formula (1-3-
a) or (1-3-b), A! and A? each represent, preferably a hydrogen atom,
a hydroxy group, a straight-chain or branched-chain alkyl group
containing from 1 to 4 carbon atoms, or an alkoxy group containing
from 1 to 4 carbon atoms, and more preferably a hydrogen atom or a
hydroxy group.

[0200]
<35>

The agent for hair deforming treatment according to <33> or
<34>, wherein the naphthol derivative represented by the formula
(1-3-a) or (1-3-b) is a naphthol derivative, wherein, in the

formula (1-3-a) or (1-3-b), D preferably represents a hydrogen atom,

-66-



KS1398

a hydroxy group, a straight-chain or branched-chain alkyl group
containing from 1 to 4 carbon atoms, or an alkoxy group containing
from 1 to 4 carbon atoms. ‘
[0201]
<36>

The agent for hair deforming treatment according to any one of
<33> to <35>, wherein the naphthol derivative represented by the
formula (1-3-a) or (1-3-b) is a naphthol derivative, wherein, in
the formula (1-3-a) or (1-3-b), E preferably represents a hydrogen
atom, a hydroxy group, or an alkyl group containing from 1 to 4
carbon atoms or an alkoxy group containing from 1 to 4 carbon atoms.
[0202]
<37>

The agent for hair deforming treatment according to any one of
<33> to <36>, wherein the naphthol derivative represented by the
formula (1-3-a) or (1-3-b) is l-naphthol, 2-naphthol, 3-
methylnaphthalene-1-o0l, naphthalene-1,4-diol, naphthalene-1,5-diol,
or naphthalene-1,8-diol.
[0203]
<38>

The agent for hair deforming treatment according to any one of
<5> to <37>, wherein the component (D) is: preferably one or two or
more selected from the group consisting of the m-dimethoxybenzene
derivative represented by the formula (1-1-1), the resorcin
derivative represented by the formula (1-1-3), the benzophenone
derivative represented by the formula (1-2), and the naphthol
derivative represented by the formula (1-3-a) or (1-3-b); more
preferably one or two cr more selected from the group consisting of

2-methyl resorcin, 4-chloro resorcin, 4-alkyl resorcin, 4-aralkyl
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resorcin, 4-acylated resorcin, 5-alkyl resorcin, 5-aralkyl resorcin,
5-hydroxyarylalkenyl resorcin, phloroglucin acid ester, gallic acid,
and gallic acid ester; even more preferably one oxr two or more
selected from the group consisting of 4-butyl resorcin (trivial
name: Rucinol), 4-(l-phenylethyl) resorcin (trivial name: Symwhite
377), 5-(hydroxyphenylethenyl) resorcin (trivial name: resveratrol),
3-hydroxyphenyl-1- (benzene-2,4,6-triol)propan-1-one (trivial name:
Phloretin), 4-(2,4-dihydroxybenzoyl) resorcin (trivial name:
'Benzophenone-2), 5- (hydroxyphenylethenyl)-1,3-dimethoxybenzene
(trivial name: Pterostilbene), and l-naphthol; and further
preferably one or two or more selected from the group consisting of
4-butyl resorcin, 4-(l-phenylethyl) resorcin, and 4-n-hexyl
resorcin.

[0204]

<39>

The agent for hair deforming treatment according to any one of

<1l> to <38>, wherein the pH thereof is preferably 4 or less, more
preferably 3 or less, even more preferably 2.5 or less, and further
preferably 2 or less, and also, it is preferably 1 or more, more
preferably 1.2 or more, and more preferably 1.5 or more.

[0205]

<40>

The agent for hair deforming treatment according to any one of

<l> to <39>, wherein the molecular weight of the component (D) is
preferably 120 or more, and from the viewpoint of permeability into
hair, it is preferably 1000 or less, more preferably 500 or less,
and even more preferably 300 or less.

[0206]

<41l>
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The agent for hair deforming treatment according to any one of
<1l> to <40>, which comprises an aromatic compound having at least
one amino group, having another amino group or a hydroxy group at
the ortho position or para position of the one amino group, and
also having a closed-shell quinoid structure when oxidized, in an
amount of preferably less than 0.1 mass%, and more preferably less
than 0.01 mass%, and even more preferably, the agent foxr hair
deforming treatment does not comprise the compound therein.

[0207]
<42>

The agent for hair deforming treatment according to any one of
<l> to <41>, wherein, preferably, deformation of hair is not caused
by the cleavage and recombination of the S-S bond of hair proteins.
[02081]
<43>

The agent for hair deforming treatment according to any one of
<1l> to <42>, wherein the total amount of components for reducing
proteins in hair is preferably less than 0.1 mass%, and more
preferably less than 0.01 mass, and even more preferably, the agent
for hair deforming treatment does not comprise the compounds
therein.

[0209]
<44>

The agent for hair deforming treatment according to <43>,
wherein the components for reducing proteins in hair are thiol,
hydrogen sulfite, and salts thereof.

[0210]

<45>
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The agent for hair deforming treatment according to <44>,
wherein the thiol is preferably thioglycolic acid, dithioglycolic
acid, cysteine, acetylcysteine, or butyrolactonethiol.

[0211]
<46>

The agent for hair deforming treatment according to any one of
<l> to <45>, which is preferably a multi-part agent comprising a
first agent comprising the component (A) and a second agent
comprising the component (B).

[0212]
<47>

The agent for hair deforming treatment according to <46>,
wherein the content of the component (A) in the first agent is
preferably 1 mass% or more, more preferably 2 mass% or more, even
more preferably 2.5 mass% or more, and further preferably 3 mass%
or more, and also, it is preferably 30 mass% or less, more
preferably 25 mass% or less, even more preferably 20 mass% or less,
further preferably 15 mass% or less, and still further preferably
12 mass% or less.

[0213]
<48>

The agent for hair deforming treatment according to <46> or
<47>, wherein the content of the component (B) in the second agent
is preferably 1 mass% or more, more preferably 2 mass% or more,
even more preferably 3 mass% or more, further preferably 4 mass% or
more, and still further preferably 5 mass% or more, and also, it is
preferably 30 mass% or less, more preferably 25 mass% or less, even
more preferably 20 mass% or less, and further preferably 17 mass%

or less.
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[0214]
<49>

The agent for hair deforming treatment according to any one of
<46> to <48>, which is preferably a multi-part agent comprising a
first agent comprising the component (A) and a second agent
comprising the component (B) and the component (D).
[0215]
<50>

The agent for hair deforming treatment according to <49>,
wherein the mass ratio of the content of the component (D) to the
content of the componert (B) in the second agent, (D)/(B), is
preferably 0.1 or more, more preferably 0.15 or more, and even more
preferably 0.2 or more, and also, it is preferably 3 or less, more
preferably 2 or less, even more preferably 1 or less, and further
preferably 0.4 or less.
[0216]
<51>

The agent for hair deforming treatment according to <46> or
<50>, wherein the pH of the first agent is preferably 4 or less,
more preferably 3 or less, even more preferably 2.5 or less, and
further preferably 2 or less, and also, it is preferably 1 or more,
more preferably 1.2 or more, and even more preferably 1.5 or more.
[0217]
<52>

The multi-part agent for hair deforming treatment according to
any one of <46> to <51>, wherein the composition after completion
of the mixing of the parts is the compeosition according to any one
of <1> to <45>.

[0218]
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<53>

A method of hair treatment for semi-permanently or permanently
deforming the shape of hair, which comprises the following steps
(1) and (ii):

(1) applying the agent for hair deforming treatment according
to any one of <1> to <52> to hair, and then allowing the agent to
penetrate into the hair, and

(ii) heating and shaping the hair into which the agent for
hair deforming treatment has penetrated.

[0219]
<54>

The method of hair deforming treatment according to <53>,
wherein the step (i) is preferably a step of mixing the first agent
of the multi-part agent for hair deforming treatment according to'
any one of <46> to <52> with the second agent thereof, and then
applying the obtained mixture to hair.

[0220]
<55>

The methed of hair deforming treatment according to <535,
wherein the step (i) is preferably a step of applying one of the
first agent and the second agent in the multi-part agent for hair
deforming treatment according to any one of <46> to <52> to hair,
and then applying the other part onto the portion applied.

[0221]
<56>

The method of hair deforming treatment according to <55>,
wherein the step (i) is preferably a step of applying the second
agent comprising the component (B), and then applying the first

agent comprising the component (A) onto the portion applied.
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[0222]
<57>

The method of hair treatment according to <55> or <56>,
wherein the molar ratio of the amount of the component (B)
comprised in the second agent applied to hair to the amount of the
component (A) comprised in the first agent applied to hair, (B)/(a),
is preferably 0.2 or more, more preferably 0.3 or more, even more
preferably 0.4 or more, fﬁrther preferably 0.5 or more, and still
further preferably 0.7 or more, and also, it is preferably 5 or
less, more preferably 2.5 or less, even more preferably 2 or less,
further preferably 1.5 or less, and still further preferably 1.2 or
less.
[0223]
<58>

The method of hair treatment according to any one of <55> to
<57>, wherein the molar ratio of the total content of the
components (B) and (D) in the second agent applied to hair to the
amount of the component (A) in the first agent applied to hair,
[(B)+(D)]1/(A), is preferably 0.2 or more, more preferably 0.3 or
more, even more preferably 0.4 or more, further preferably 0.5 ox
more, and still further preferably 0.7 or more, and also, it is
preferably 5 or less, more preferably 2.5 or less, even more
preferably 2 or less, further preferably 1.5 or less, and still
further preferably 1.2 or less.
[0224]
<59>

The method of hair deforming treatment according to any one of
<55> to <58>, which preferably comprises a step of leaving hair, to

which one of the first agent and the second agent has been applied,
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between the step of applying the one part to the hair and the step
of applying the other part onto the portion applied.
[0225]
<60>

The method of hair treatment according to <59>, wherein when
the hair to which one part has been applied is left, the hair is
left, preferably while being heated at a temperature of from 40°C to
90°cC.
[0226]
<61>

The method of hair treatment according to any one of <53> to
<60>, which preferably comprises a step of wetting hair before the
step (i).
[0227]
<62>

The method of hair treatment according to any one of <53> to
<61>, wherein the heating temperature in the step (ii) is
preferably 50°C or higher, more preferably 60°C or higher, and even
more preferably 80°C or higher, and also, it is preferably 250°C or
lower, more preferably 240°C or lower, and even more preferably
230°C or lower.
[0228]
<63>

The method of hair treatment according to any one of <53> to
<62>, wherein the step (ii) is preferably carried out under an
environment in which evaporation of water is suppressed.
[0229]

<64>
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The method of hair treatment according to any one of <53> to
<63>, which preferably does not comprise a step of applying a hair
treatment agent comprising a reducing agent or a strongly-alkaline
hair treatment agent having pH 12 to 14 to the hair.

[0230]
<65>

The method of hair treatment according to any one of <53> to
<64>, wherein the mass of the agent for hair deforming treatment
applied to hair in the step (i) is, at a bath ratio of the mass of
the agent for hair deforming treatment to the mass of the hair (the
mass of the agent for hair deforming treatment / the mass of the
hair), preferably 0.05 or more, more preferably 0.1 or more, even
more preferably 0.25 or more, and further preferably 0.5 or more,
and also, it is preferably 5 or less, more preferably 3 or less,
and even more preferably 2 or less.

[0231]
<66>

The method of hair treatment according to any one of <53> to
<65>, wherein the heating time in the step (ii) is preferably 1
second or more, more preferably 5 seconds or more, even more
preferably 1 minute or more, further preferably 5 minutes or more,
still further preferably 15 minutes or more, and still further
preferably 30 minutes or more, and also, it is preferably 2 hours
or less, more preferably 1 hour or less, and even more preferably
45 minutes or less.

[0232]
<67>
The method of hair treatment according to any one of <53> to

<66>, which preferably comprises a step of leaving hair, to which
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the hair treatment agent has been applied, between the step (i) and
the step (ii).
[0233]
<68>

The method of hair treatment according to <67>, wherein the
leaving time is preferably 1 minute or more, more preferably 3
minutes or more, and even more preferably 5 minutes or more, and
also, it is preferably 1 hour or less, more preferably 30 minutes
or less, and even more preferably 20 minutes or less.
[0234]
<69>

The method of hair treatment according to <67> or <68>,
wherein hair is preferably heated at a temperature of from 40°C to
90°C duriqg the leaving time between the step (i) and the step (ii).
[0235] |
<70>

The method of hair treatment according to any one of <53> to
<69>, which preferably does not comprise a step of rinsing hair, to
which the hair treatment agent has been applied, between the step
(i) and the step (ii).
[0236]
<71l>

The method of hair treatment according to any one of <53> to
<70>, which preferably comprises a step of rinsing hair after the
step (ii).
[0237]

<72>
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The method of hair treatment according to any one of <53> to
<71>, wherein hair is preferably re-deformed into a different shape
by heating, after the step (ii).

[0238].
<73>

The method of hair treatment according to <72>, wherein
preferably the agent for hair deforming treatment is not applied,
when hair is re-deformed.

[0239]
<74>

The method of hair treatment according to <72> or <73>,
wherein the heating temperature when hair is re-deformed is
preferably 30°C or higher, and more preferably 40°C or higher, and
also it is preferably 230°C or lower, more preferably 220°C or lower,
and even more preferably 210°C or lower.

[0240]
<75>
Use of the composition according to any one of <1> to <52> for

semi-permanent or permanent hair deformation.

[Examples]
[0241]
Examples 1 to 12 and Comparative Examples 1 to 6

The treatment agents shown in Table 1 were prepared, and the
following three-step hair treatment processes were then carried out
using the agents. The shape-giving effect of each agent at each
step was evaluated. The results are also shown in Table 1. It is
to be noted that the pH of each composition was measured by leaving

the prepared composition at a room temperature (25°C) and then
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measuring the pH with a pH meter (manufactured by HORIBA / Model
No.: F-52).

[0242]

<I: Imparting a semi—permanenﬁ curly shapes>

1. A 25 cm-long tress, which consisted of 0.5 g of Caucasian
straight hair (untreated hair), was wetted with tap water at 30°C
for 30 seconds, and the wet tress was then wound around a plastic
rod with a diameter of 14 mm, and fixed with a clip.

2. 1 g of the treatment agent was applied to the tress wound
around the rod, and the entire rod was then covered with a plastic

film for hermetical sealing. The tress was then heated for 1 hour

in an oven, which was set at 90°C.

3. The tress was removed from the oven, and cooled to a room
temperature.
4. The tress was removed from the rod, and was then rinsed with

running tap water at 30°C for 30 seconds. Thereafter, a shampoo for
evaluation was lathered on the tress for 60 seconds.

5. The tress was rinsed with running tap water at 30°C for 30
seconds, and immersed at an infinite bath ratio in tap water at 30°C
for 60 seconds. Thereafter, the tress was gently pulled up out of
the water while the root thereof being held, and water was then
drained off by light shaking.

6. The tress was hung and allowed to stand in a laboratory for 2
hours, to be dried. The tress was combed, was then hung, and was
then photographed from the side. Based on the photograph, the
radius of curvature of the strongest curly portion in the tress was
measured. The 6btained value was doubled to obtain a curl diameter.
[0243]

(Evaluation criteria)
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A: The curl diameter is 1 time or more and less than 2 times as
large as the used rod (diameter: 14 mm)

B: The curl diameter is 2 times or more and less than 3 times as
large as the used rod (diametex: 14 mm)

C: The curl diameter is 3 times or more and less than 4 times as
large as the used rod (diameter: 14 mm)

D: The curl diameter is 4 times or more and less than 50 times as
large as the used rod (diameter: 14 mm)

E: Straight hair has been maintained, and the hair shape has not
changed from before the treatment.

[0244]

<II: Imparting a semi-permanent straight shape to semi-permanent
curly-shaped hairs

1. The tress, which had been evaluated in <I: Imparting a semi-
permanent curly shape> above, was combed to detangle it, and an
iron with an actual temperature of 180°C was slid through the tress
at a rate of 5_cm/sec six times.

2. The tress was rinsed with running tap water at 30°C for 30
seconds, and a shampoo for evaluation was lathered on the tress for
60 seconds. Thereafter, the tress was rinsed with running tap water
at 30°C for 30 seconds, and it was then dried with a towel.

3. The tress was dried, while being shaken, so that the natural
shape of hair could appear (wherein dryer was not used), and it was
then combed. Thereafter, the tress was hung, and was then visually
observed from the side.

[0245]

(Evaluation criteria)

A: The curl has not remained, and the hair is completely deformed

into straight hair.
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B: The curl has become weaker than before the treatment with a flat
iron, but the hair has not been completely deformed into straight
hair.

C: The curly hair has been maintained, and the hair shape has not
changed from before the treatment. -

[0246]

<III: Imparting a semi-permanent curly shape to semi-permanent
straight-shaped hairs>

1. The tress, which had been evaluated in <II: Imparting a semi-
permanent straight shape to semi-permanent curly-shaped hair> above,
was wetted with tap water at 30°C for 30 seconds, and the wet tress
was then wound around a plastic rod with a diameter of 14 mm, and
fixed with a clip.

2. The rod was entirely covered with a plastic film for

hermetical sealing. Thereafter, the tress was heated for 1 hour in

an oven, which was set at 40°C.

3. The tress was removed from the oven, and cooled to a room
temperature.
4, The tress was removed from the rod, and was then rinsed with

running tap water at 30°C for 30 seconds. Thereafter, a shampoo for
evaluation was lathered on the tress for 60 seconds.

5. The tress was rinsed with running tap water at 30°C for 30
seconds, and immersed at an infinite bath ratio in tap water at 30°C
for 60 seconds. Thereafter, the tress was gently pulled up out of
the water while the root thereof was held, and water was then
drained off by light shaking.

6. The tress was hung and allowed to stand a laboratory for 2
hours, to be dried. The tress was combed, was then hung, and was

then photographed from the side. Based on the photograph, the
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radius of curvature of the strongest curly portion in the tress was
measured. The obtained value was doubled to obtain a curl diameter.
[0247]

(Evaluation criteria)

A: The curl diameter is 1 time or more and less than 2 times as
large as the used rod (diameter: 14 mm)

B: The curl diameter is 2 times or more and less than 3 times as
large as the used rod (diameter: 14 mm)

C: The curl diameter is 3 times or more and less than 4 times as
large as the used rod (diameter: 14 mm)

D: The curl diameter is 4 times or more and less than 50 times as
large as the used rod (diameter: 14 mm)

E: Straight hair has been maintained, and the hair shape has not
changed from before the treatment.

[0248]

<Formulation of shampoo for evaluation>

Component (mass%)
Sodium laureth sulfate 15.5
Lauramide DEA 1.5
Sodium benzoate 0.5
EDTA-2Na 0.3
Phosphoric acid Amount to be adjusted to pH7
Deionized water - balance
Total 100
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[0250]
Examples 13 and 14

The treatment agents shown in Table 2 were prepared, and the
following three-step hair treatment processes were then carried out
using the agents. The shape-giving effect of each agent at each
step was evaluated. The results are also shown in Table 2.
[0251]
<I: Imparting a semi-permanent curly shape>
1. A 25 cm-long tress, which consisted of 0.5 g of Caucasian
straight hair (untreated hair), was wetted with tap water at 30°C
for 30 seconds, and the wet tress was then wound around a plastic
rod with a diameter of 14 mm, and fixed with a clip.
2. The tress wound around the rod was immersed in 40 g of the
treatment agent, and as it was, it was heated for 3 hours in an

oven, which was set at 90°C.

3. The tress was removed from the oven, and cooled to a room
temperature.
4, The tress was removed from the rod, and was then rinsed with

running tap water at 30°C for 30 seconds. Thereafter, a shampoo for
evaluation was lathered on the tress for 60 seconds.

5. The tress was rinsed with running tap water at 30°C for 30
seconds, and immersed at an infinite bath ratio in tap water at 30°C
for 60 seconds. Thereafter, the tress was gently pulled up out of
the water while the root thereof being held, and water was then
drained off by light shaking.

6. The tress was hung and allowed to stand a laboratory for 2
hours, to be dried. The tress was combed, was then hung, and was

then photographed from the side. Based on the photograph, the
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radius of curvature of the strongest curly portion in the tress was
measured. The obtained value was doubled to obtain a curl diameter.
[0252]

(Evaluation criteria)

A: The curl diameter is 1 time or more and less than 2 times as
large as the used rod (diameter: 14 mm)

B: The curl diameter is 2 times or more and less than 3 times as
large as the used rod (diameter: 14 mm)

C: The curl diameter is 3 times or more and less than 4 times as
large as the used rod (diameter: 14 mm)

D: The curl diameter is 4 times or more and less than 50 times as
large as the used rod (diameter: 14 mm)

E: Straight hair has been maintained, and the hair shape has not
changed from before the treatment.

[0253]

<II: Imparting a semi-permanent straight shape to semi-permanent
curly-shaped hair>

1. The tress, which had been evaluated in terms of the effect of
giving an initial hair shape, was combed to detangle it, and
thereafter, a flat iron with an actual temperature of 180°C was slid
through the tress at a rate of 5 cm/sec six times.

2. Tress was rinsed with running tap water at 30°C for 30 seconds,
and a shampoo for evaluation was then lathered on the tress for 60
seconds. Thereaftexr, the tress was rinsed with running tap water at
30°C for 30 seconds, and was then dried with a towel.

3. The tress was dried, while being shaken, so that the natural
shape of hair could appear (wherein dryer was not used), and it was
then combed. The tress was hung, and was then visually observed

from the side.
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[0254]

(Evaluation criteria)

A: The curl has not remained, and the hair is completely deformed
into straight hair.

B: The curl has become weaker than before the treatment with a flat
iron, but the hair has not been completely deformed into straight
hair.

C: The curly hair has been maintained, and the hair shape has not
changed from before the treatment.

[0255]

<IIT: Imparting a semi-permanent curly shape to semi-permanent
straight-shaped hair>

1. The tress, which had been evaluated in <II: Imparting a semi-
permanent straight shape to semi-permanent curly-shaped hair> above,
was wetted with tap water at 30°C for 30 seconds, and the wet tress
was then wound around a plastic rod with a diameter of 14 mm, and
fixed with é clip.

2. The rod was entirely covered with a plastic film for
hermetical sealing. Thereafter, the tress was heated for 1 hour in

an oven, which was set at 40°C.

3. The tress was removed from the oven, and cooled to a room
temperature.
4, The tress was removed from the rod, and was then rinsed with

running tap water at 30°C for 30 seconds. Thereafter, a shampoo for
evaluation was lathered on the tress for 60 seconds.

5. The tress was rinsed with running tap water at 30°C for 30
seconds, and immersed at an infinite bath ratio in tap water at 30°C

for 60 seconds. Thereafter, the tress was gently pulled up out of
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the water while the root thereof was held, and water was then
drained off by light shaking.

6. The tress was hung and allowed to stand a laboratory for 2
hours, to be dried. The tress was combed, was then hung, and was
then photographed from the side. Based on the photograph, the
radius of curvature of the strongest curly portion in the tress was
measured. The obtained value was doubled to obtain a curl diameter.
[0256]

(Evaluation criteria)

A: The curl diameter is 1 time or more and less than 2 times as
large as the used rod (diameter: 14 mm)

B: The curl diameter is 2 times or more and less than 3 times as
large as the used rod (diameter: 14 mm)

C: The curl diameter is 3 times or more and less than 4 times as
large as the used rod (diameter: 14 mm)

D: The curl diameter is 4 times or more and less than 50 times as
large as the used rod (diameter: 14 mm)

E: Straight hair has been maintained, and the hair shape has not

changed from before the treatment.
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[0257]
[Table 2]
Example
13 14
(A) | Glyoxylic acid 25 3.3
i (B) | Resorcin 3.75 5
Formulation = T Sodium hydroxide (*1)
[mass%] e
(C) | Deionized water Balance
Total 100
pH 20
Component molar ratio (B)/(A) 1.00
. Imparting a semi-permanent curly shape C A
Evaluation results ). Imparting a semi-permanent straight ghape to semi- A A
permanent curly-shaped hair
[Il. Imparting a semi-permanent curly shape to semi-
. ! C A
permanent straight-shaped hair

*1: Amount for adjusting to pH 2.0

[0258]
Example 15

The treatment agent shown in Table 3 was prepared, and the
following three-step hair treatment processes were then carried out
using the agent. The shape-giving effect of each agent at each
treatment was evaluated. The results are also shown in Table 3.
[0259]
<I: Imparting a semi-permanent straight shape>
1. A tress consisting of slightly spread, straight hair from
Caucasian race (untreated hair) (weight: 0.5 g / length: 25 cm) was
wetted with tap water at 30°C for 30 seconds, and the wet tress was

then wound around a plastic rod with a diameter of 14 mm, and fixed

with a clip.
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2. 1.0 g of the treatment agent was applied to the tress wound
around the rod, and the entire rod was covered with a plastic film
for hermetical sealing, and heated for 1 hour in an oven, which was

set at 40°C.

3. The tress was removed from the oven, and cooled to a room
temperature.
4. The plastic film was uncovered, and the tress was then removed

from the rod. Water was lightly removed with a towel, and the tress
was then dried with hot air from a dryer, until it was completely
dried.

5. The tress was combed to detangle it, and a flat iron with an
actual temperature of 230°C was slid through the tress at a rate of
5 cm/sec six times, so that the style of straight hair was
completely formed from the roots to the tips of the tress.

6. The tress was rinsed with running tap water at 30°C for 30
seconds. Thereafter, a shampoo for evaluation was lathered on the
tress for 60 seconds. After that, the tress was rinsed with running
tap water at 30°C for 30 seconds, and was then dried with a towel.
7. The tress was dried, while being shaken, so that the shape of
hair could directly appear, and it was then combed. Thereafter, the
tress was hung, and was then visually observed from the side.

[0260]

(Evaluation criteria)

A: The spreading of the tress disappears, and completely straight
hair is maintained from the roots to the tips of the tress.

B: Although the tress is straight hair, in which the spreading of
the tress is suppressed, it is slightly spread.

C: The spreading of the tress is equivalent to that of untreated

hair.
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[0261]

<IT1: Imparting a semi-permanent curly shape to semi-permanent
straight-shaped hair>

1. The tress, which had been evaluated in <I: Imparting a semi-
permanent straight shape> above, was wetted with tap water at 30°C
for 30 seconds, and the wet tress was then wound around a plastic
rod with a diameter of 14 mm, and fixed with a clip.

2. The rod was entirely covered with a plastic film for

hermetical sealing. Thereafter, the tress was heated for 1 hour in

an oven, which was set at 40°C.

3. The tress was removed from the oven, and cooled to a room
temperature.
4., The tress was removed from the rod, and was then rinsed with

running tap water at 30°C for 30 seconds. Thereafter, a shampoo for
evaluation was lathered on the tress for 60 seconds.

5. The tress was rinsed with running tap water at 30°C for 30
seconds, and immersed at an infinite bath ratio in tap water at 30°C
for 60 seconds. Thereafter, the tress was gently pulled up out of
the water while the root thereof being held, and watex was then
drained cff by light shkaking.

6. The tress was hung and allowed to stand a laboratory for 2
hours, to be dried. The tress was combed, was then hung, and was
then photographed from the side. Based on the photograph, the
radius of curvature of the strongest curly portion in the tress was
measured. The obtained value was doubled to obtain a curl diameter.
[0262]

(Evaluation criteria)

A: The curl diameter is 1 time orxr more and less than 2 times the

used rod (diameter: 14 mm)
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B: The curl diameter is 2 times or more and less than 3 times as
large as the used rod (diameter: 14 mm)

C: The curl diameter is 3 times or more and less than 4 times as
large as the used rod (diameter: 14 mm)

D: The curl diameter is 4 times or more and less than 50 times as
large as the used rod (diameter: 14 wmm)

E: Straight hair has remained, and the hair shape has not changed
from before the treatment.

[0263]

<IIT: Imparting a semi-permanent straight shape to semi-permanent
curly-shaped hairs

1. The tress, which had been evaluated in <II: Imparting a semi-
permanent curly shape to semi-permanent straight-shaped hair> above,
was detangled by combing, and a flat iron with an actual
temperature of 180°C was then slid through the tress at a rate of 5
cm/sec six times.

2. The tress was rinsed with running tap water at 30°C for 30
seconds, and a shampoo for evaluation was then lathered on the
tress for 60 seconds. Taereafter, the tress was rinsed with running
tap water at 30°C for 30 seconds, and was then dried with a towel.
3. The tress was dried, while being shaken, so that the natural
shape of hair could appear (wherein dryexr was not used), and it was
then combed. Thereafter, the tress was hung, and was then visually
observed from the side.

[0264]

(Evaluation criteria)

A: The curl has not remained, and the hair has been completely

deformed into straight hair
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B: The curl has become weaker than before the treatment with a flat
iron, but the hair has not been completely deformed into straight
hair.

C: The curly hair has been maintained, and the hair shape has not

changed from before the treatment.

[0265]
[Table 3]
Example
15
(A) Glyoxylic acid 10
. it (B) Resorcin 15
ormulation - : *
[mass%] Others SijluTn hydroxide *1)
(&)} Deionized water Balance
Total 100
pH 2.0
Component molar ratio (B)I(A) 1.0
. Imparting a semi-permanent straight shape A
Evaluation results H.hnpa@Mg asenﬁ—penngnentcuﬂyshqpeto B
semi-permanent straight-shaped hair
Ill. Imparting a semi-permanent straight shape to A
semi-permanent curly-shaped hair

*1: Amount for adjusting to pH 2.0

[0266]
Example 16

The two-part treatment agent shown in Table 4 was prepared,
and the following three-step hair treatment processes were then
carried out using the agent. The effect of the agent to provide

each hair shape was evaluated. The results are also shown in Table

4.
[0267]

<I: Imparting a semi-permanent curly shape>
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1. A 25 cm-long tress, which consisted of 0.5 g of Caucasian
straight hair (untreated hair), was wetted with tap water at 30°C
for 30 seconds, and the wet tress was then wound around a plastic
rod with a diameter of 14 mm, and fixed with a clip.

2. 1 g of the formulated first agent was applied to the tress
wound around the rod. The rod was entirely covered with a plastic
film for hermetical sealing, and it was then left at 25°C for 5
minutes.

3. 1 g of the formulated second agent was applied to the tress
wound around the rod. The rod was entirely covered with a plastic

film for hermetical sealing, and it was then heated for 1 hour in

an oven, which was set at 90°C.

4. The tress was removed from the oven, and cooled to a room
temperature.
5. The tress was removed from the rod, and was then rinsed with

running tap water at 30°C for 30 seconds. Thereafter, a shampoo for
evaluation was lathered on the tress for 60 seconds.
6. The tress was rinsed with running tap water at 30°C for 30

seconds, and immersed at an infinite bath ratio in tap water at 30°C

for 60 seconds. Thereafter, the tress was gently pulled up out of
the water while the root thereof was held, and water was then
drained off by -light shaking.

7. The tress was hung and allowed to stand a laboratory for 2
hours, to be dried. The tress was combed, was then hung, and was
then photographed from the side. Based on the photograph, the
radius of curvature of the strongest curly portion in the tress was
measured. The obtained value was doubled to obtain a curl diametexr.

[0268]
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(Evaluation criteria for the effect of giving initial shape to
hair)

A: The curl diameter is 1 time or more and less than 2 times as
large as the used rod i{diameter: 14 mm)

B: The curl diameter is 2 times or more and less than 3 times as
laxge as the used rod (diameter: 14 mm)

C: The curl diameter is 3 times or more and less than 4 times as
large as the used rod (diameter: 14 mm)

D: The curl diameter is 4 times or more and less than 50 times as
large as the used rod {diameter: 14 mm)

E: Straight hair has been maintained, and.the hair shape has not
changed from before the treatment.

[0269]

<ITI: Imparting a semi-permanent straight shape to semi-permanent
curly-shaped hair>

1. The tress, which had been evaluated in <I: Imparting a semi-
permanent curly shape> above, was combed to detangle it, and a flat
iron with an actual temperature éf 180°C was then slid through the
tress at a rate of 5 cm/sec six times.

2. The tress was rinsed with running tap water at 30°C for 30
seconds, and a shampoo for evaluation was then lathered on the
tress for 60 seconds. Thereafter, the tress was rinsed with running
tap water at 30°C for 30 seconds, and was then dried with a towel.
3. The tress was dried, while being shaken, so that the natural
shape of hair could appear (wherein dryer was not used), and it was
then combed. Thereafter, the tress was hung, and was then visually
observed from the side.

[0270]

(Evaluation criteria for the effect of giving shape to hair again)
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A: The curl has not remained, and the hair is completely deformed
into straight hair.

B: The curl has become weaker than before the treatment with a flat
iron, but the hair has not been completely deformed into straight
hair.

C: The curly hair has been maintained, and the hair shape has not
changed from before the treatment.

[0271]

<III: Imparting a semi-permanent curly shape to semi-permanent
straight-shaped hair>

1. The tress, which had been evaluated in <II: Imparting a semi-
permanent straight shape to semi-permanent curly-shaped hair> above,
was wetted with tap water at 30°C for 30 seconds, and the wet tress
was then wound around a plastic rod with a diameter of 14 mm, and
fixed with a clip.

2. The rod was entirely covered with a plastic f£ilm for
hermetical sealing. Thereafter, the tress was heated in an oven,

which was set at 40°C, for 1 hour.

3. The tress was removed from the oven, and cooled to a room
temperature.
4. The tress was removed from the rod, and was then rinsed with

running tap water at 30°C for 30 seconds. Thereafter, a shampoo for
evaluation was lathered on the tress for 60 seconds.

5. The tress was rinsed with running tap water at 30°C for 30
seconds, and immersed at an infinite bath ratio in tap water at 30°C
for 60 seconds. Thereafter, the tress was gently pulled up out of
the water while the root thereof was held, and water was then

drained off by light sheking.
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6. The tress was hung and allowed to stand a laboratoxry for 2
hours, to be dried. The tress was combed, was then hung, and was
then photographed from the side. Based on the photograph, the
radius of curvature of the strongest curly portion in the tress was
measured. The oﬁtained value was doubled to obtain a curl diameter.
[0272]

(Evaluation criteria for the effect of giving shape to hair once
more) |

A: The curl diameter is 1 time or more and less than 2 times as
large as the used rod (diameter: 14 mm)

B: The curl diameter is 2 times or more and less than 3 times as
large as the used rod (diameter: 14 mm)

C: The curl diameter is 3 times or more and less than 4 times as
large as the used rod (diameter: 14 mm)

D: The curl diameter is 4 times or more and less than 50 times as
large as the used rod (diameter: 14 wm)

E: Straight hair has been maintained, and the hair shape has not

changed from before the treatment.
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[0273]
[Table 4]
Example
16
(A) Glyoxylic acid 20
Formulation | Others | Sodium hydroxide (*1)
?E;T:;a:? [mass%] (C) | Deionized water Balance
Total 100
pH 2
(B) Resorcinol 30
Formulated | Formulation Others | Sodium hydroxide (*1)
second [mass%] (C) | Deionized water Balance
agent Total 100
pH 2
Component molar ratio (B(A) 1
. Imparting a semi-permanent curly shape D
Evaluation results Il Imparting a semi-permanent straight shape to A
semi-permanent curly-shaped hair
[1l. Imparting a semi-permanent curly shape to semi- D
permanent straight-shaped hair

*1: Amount for adjusting o pH 2.0

[(0274]
Example 17

The same formulated first agent and,fofmulated second agent as
those used in Example 1€ were used, and evaluation was carried out
by the same procedures &s those in Example 16, with the exception
that the order of applying these parts was changed. Specifically,
in the evaluation of <I: Imparting a semi-permanent curly shape>
above, 1 g of the formulated second agent was first applied to the
tress, which had been wound around a rod. The rod was entirely
covered with a plastic film, and it was then left at 25°C for 5

minutes. Thereafter, 1 g of the formulated first agent was applied
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to the resulting tress, and the rod was entirely covered with a
plastic film for hermetically sealing. The tress was heated for 1
hour in an oven, which was set at 90°C. Other than these conditions,
the same procedures as those described in Example 16 were carried
out.

The treated tress was observed. As a result, the evaluation
for <I: Imparting a semi-permanent curly shape> was C, the
evaluation for <II: Imparting a semi-permanent straight shape to
semi-permanent curly-shaped hair> was A, and the evaluation for
<III: Imparting a semi-permanent curly shape to semi-permanent
straight-shaped hair> was C.

[0275]
Comparative Example 7

In accordance with Patent Document 3 (U. S. Patent No.
4278659), a hair treatment agent was prepared, and <I: Imparting a
semi-permanent curly shape> was then evaluated. Specifically, a
hair treatment agent was prepared by the following procedures, and
it was then evaluated. |
[0276]
<Preparation of hair treatment agents

An aqueous solution having pH 2.0, which comprised 5 mass%
glyceraldehyde and 5 mass% resorcinol, was prepared. This aqueous
solution was heated to reflux for 1 hour to obtain a hair treatment
agent.

[0277]
<I: Imparting a semi-permanent curly shape>
1. A 25 cm-long tress, which consisted of 0.5 g of Caucasian

straight hair, was wetted with tap water at 30°C for 30 seconds, and
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the wet tress was then wound around a plastic rod with a diameter
of 14 mm, and fixed with a clip.

2. 1 g of the treatmen: agent prepared in <Preparation of hair
treatment agent> above was applied to the tress wound around the
rod. The rod was entirely covered with a plastic film for
hermetical sealing, and was then heated for 1 hour in an oven,

which was set at 90°C.

3. The tress was removed from the oven, and cooled to a room
temperature.
4. The tress was removed from the rod, and was then rinsed with

running tap water at 30°C for 30 seconds. Thereafter, a shampoo for
evaluation was lathered on ﬁhe tress for 60 seconds.

5. The tress was rinsed with running tap water at 30°C for 30
seconds, and immersed at an infinite bath ratio in tap water at 30°C

for 60 seconds. Thereafter, the tress was gently pulled up out of
the water while the root thereof was held, and water was then
drained off by light shaking.

6. The tress was hung and allowed to stand a laboratory for 2
hours, to be dried. The tress was combed, was then hung, and was
then photographed from the side.

[0278]

The hailr treatment was carried out by the above described
procedures. After hair had been treated with the hair treatment
agent used in Comparative Example 7, it had the same hair shape as
that of untreated hair, and thus, this hair treatment agent could
not provide a curly shape to the hair.

[0279]
(Method Example 1)

The following operations (I and II) were carried out.
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<I: Imparting a semi-permanent curly shape>

A 25 cm-long tress, which consisted of 0.5 g of Caucasian
straight hair, was wetted with tap water at 30°C for 30 seconds, and
the wet tress was then wound around a plastic rod with a diameter
of 14 mm, and fixed with a clip.

0.5 g of an aqueous solution of 20 mass% glyoxylic acid (pH =
2.0) was applied to the tress wound around the rod, and it was then
allowed to stand at 25°C for 5 minutes. Thereafter, 0.5 g of an
aqueous solution of 30 mass% resorcin (pH = 2.0) was applied to the
tress, and the rod was entirely covered with a plastic film for
hermetical sealing. After that, the tress was heated for 1 hour in
an oven, which was set at 90°C.

The tress was removed from the oven, and cooled to a room
temperature. The tress was removed from the rod, and was then
rinsed with running tap water at 30°C for 30 seconds. Thereafter, a
shampoo for evaluation was lathered on the tress for 60 seconds.
The tress was rinsed with running tap water at 30°C for 30 seconds,
and immersed at an infinite bath ratio in tap water at 30°C for 60
seconds. Thereafter, the tress was gently pulled up out of the
water while the root thereof was held, and water was then drained
off by light shaking. Thereafter, the tress was hung and allowed to
stand a laboratory for 2 hours, to be dried. Subsequently, the
tress was combed, was then hung, and was then visually observed
from the side. As a result, it was found that a semi-permanent
curly shape was provided to the tress.

[0280]
<II: Imparting a semi-permanent straight shape to semi-permanent

curly-shaped hairs>
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The tress, which had been evaluated in <I: Imparting a semi-
permanent curly shape> above, was combed to detangle it, and a flat
iron with an actual temperature of 140°C was slid through the tress
at a rate of 5 cm/sec six times. Thereafter, the tress was rinsed
with running tap water at 30°C for 30 seconds, and a shampoo for
evaluation was then lathered on the tress for 60 seconds.
Thereafter, the tress was rinsed with running tap water at 30°C for
30 seconds, and was then dried with a towel. The tress was dried,
while being shaken, so that the natural shape of hair could appear,
and it was then combed. Thereafter, the tress was hung, and was
then visually observed from the side. As a result, it was found
that a semi-permanent straight shape was provided to the tress.
[0281]

(Method Example 2)

The following operations (I and II) were carried out.
<I: Imparting a semi-permanent curly shape>

A 25 cm-long tress, which consisted of 0.5 g of Caucasian
straight hair, was wetted with tap water at 30°C for 30 seconds, and
the wet tress was then wound around a plastic rod with a diameter
of 14 mm, and fixed with a clip.

0.5 g of an aqueous solution of 30 mass% resorcin (pH = 2.0)
was applied to the tress wound around the rod, and it was then
allowed to stand at 25°C for 5 minutes. Thereafter, 0.5 g of an
aqueous solution of 20 mass% glyoxylic acid (pH = 2.0) was applied
to the tress, and the rod was entirely covered with a plastic film
for hermetical sealing. After that, the tress was heated for 1 hour
in an oven, which was set at 90°C.

The tress was removed from the oven, and cooled to a room

temperature. The tress was removed from the rod, and was then
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rinsed with running tap water at 30°C for 30 seconds. Thereafter, a
shampoo for evaluation was lathered on the tress for 60 seconds.
After that, the tress was rinsed with running tap watexr at 30°C for
30 seconds, and immersed at an infinite bath ratio in tap water at
30°C for 60 seconds. Thereafter, the tress was gently pulled up out
of the water while the root thereof was held, and water was then
drained off by light shaking. The tress was hung and allowed to
stand a laboratory for 2 hours, to be dried. Subsequently, the
tress was combed, was then hung, and wasgs then visually observed
from the side. As a result, it was found that a semi-permanent
curly shape was provided to the tress.
[0282]
<II: Imparting a semi-permanent straight shape to semi-permanent
curly-shaped hair>

The tress, which had been evaluated in <I: Imparting a semi-
permanent curly shape> above, was combed to detangle it, and a flat
iron with an actual temperature of 140°C was slid through the tress
at a rate of 5 cm/sec six times. Thereafter, the tress was rinsed
with running tap water at 30°C for 30 seconds, and a shampoo for
evaluation was then lathered on the tress for 60 seconds. After
that, the tress was rinsed with running tap water at 30°C for 30
seconds, and was then dried with a towel. The tress was dried,
while being shaken, so that the natural shape of hair could appear,
and it was then combed. Thereafter, the tress was hung, and was
then visually observed from the side. As a result, it was found
that a semi-permanent straight shape was provided to the tress.
[(0283]
(Method Example 3)

The following operations (STEPS 1 to 3) are carried out.
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<STEP 1: Imparting a semi-permanent stfaight shape>

An aqueous solution of 20 mass% glyoxylic acid (pH = 2.0) is
mixed with an aqueous solution of 30 mass% resorcin (pH = 2.0) at a
mixing ratio of 1 : 1, to prepare a treatment agent A. A 25 cm-long
tress, which consists of 0.5 g of Caucasian curly hair, is wetted
with tap water at 30°C for 30 seconds. Thereafter, 1 g of the
treatment agent A is applied to the tress. The tress is entirely
covered with a plastic film for hermetical sealing, and is then
heated for 1 hour in an oven, which is set at 40°C.

The tress is removed from the oven, and cooled to a room
temperature. The plastic film is removed, and an excessive
treatment agent is removed from the hair with a towel. Thereafter,
the hair is dried with a dryer, while being combed.

After completion of the drying with a dryer, using a flat iron
(Taiff Titaﬁium, manufactured by Daihatsu) with a preset
temperature of 230°C, the root side of the tress is held with the
plates of the flat iron, and an operation to slide the flat iron
from the roots to the tips of the tress at a rate of 5 cm/sec,
while the hair is held with the plates, is carried out six times.

After completion of the iron treatment, the tress is rinsed
with running tap water at 30°C for 30 seconds, and a shampoo for
evaluation is then lathered on the tress for 60 seconds. Thereafter,
the tress is rinsed with running tap water at 30°C for 30 seconds,
is then dried with a towel, and is then naturally dried. As a
result, a semi-permanent straight shape is provided to the
resulting tress.

[0284]

<STEP 2: Imparting a semi-permanent curly shape>
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The tress, which has been evaluated in STEP 1 above, is wetted
with tap water at 30°C for 30 seconds, and the wet tress is then
wound around a plastic rod with a diameter of 14mm, and fixed with
a clip. The rod is entirely covered with a plastic film for
hermetical sealing, and the tress is then heated for 1 hour in an
oven, which is set at 40°C. Thereafter the tress is removed from
the oven, and cooled to a room temperature. The tress is removed
from the rod, and is then rinsed with running tap water at 30°C for
30 seconds. Thereafter, a shampoo for evaluation is then lathered
on the tress for 60 seconds. The tress is rinsed with running tap
water at 30°C for 30 seconds, and immersed at an infinite bath ratio
in tap water at 30°C for 60 seconds. Thereafter, the tress is
gently pulled up out of the water while the root of the tress is
held, and water is then drained off by light shaking. The tress is
hung and allowed to stand in a laboratory for 2 hours, and is
allowed to stand, and dried. The tress is combed, is then hung, and
is then visually observed from the side. As a result, a semi-
permanent curly shape is provided to the tress.

[0285]
<STEP 3: Imparting a semi-permanent straight shape>

The tress, which has been evaluated in STEP 2 above, is combed
to detangle it, and an iron with an actual temperature of 180°C is
slid through the tress at a rate of 5 cm/sec six times. The tress
is rinsed with running tap water at 30°C for 30 seconds, and a
shampoo for evaluation is then lathered on the tress for 60 seconds.
Thereaftexr, the tress is rinsed with running tap water at 30°C for
30 seconds, and is then dried with a towel. The tress is dried,
while being shaken, so that the natural shape of hair can appear,

and it is then combed. Thereafter, the tress is hung, and is then
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visually observed. As a result, a semi-permanent straight shape is

provided to the tress.
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Claims
1. An agent for hair deforming treatment comprising the following
components (A), (B) and (C), wherein the molar ratio of the content

of the component (B) to the content of the component (A), (B)/(Aa),
is 0.2 or more and 5 or less:

(A) glyoxylic acid, or a hydrate or a salt thereof,

(B) resorcin, and

(C) water.

2. The agent for hair deforming treatment according to claim 1,
further comprising a compound represented by the following formula

(1) as a component (D):

Al
R'0 B
(1)
E A2
D
wherein

R' represents a hydrogen atom or a methyl group,

A' and A%, which may be the same or different, each represent a
hydrogen atom, a straight-chain or branched-chain alkyl group oxr
alkenyl group containing from 1 to 12 carbon atoms, an optionally
substituted aralkyl group or arylalkenyl group containing from 7 to
12 carbon atoms, a straight-chain or branched-chain alkoxy group or
alkenyloxy group containing from 1 to 6 carbon atoms, a halogen
atom, or -CO-R? (wherein R? represents a straight-chain or branched-
chain alkyl group or alkenyl group containing from 1 to 12 carbon

atoms, an optionally substituted aralkyl group or arylalkenyl group
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containing from 7 to 12 carbon atoms, or an optionally substituted
aromatic hydrocarbon group containing from 6 to 12 carbon atoms),

B represents a hydrogen atom, a straight-chain or branched-
chain alkyl group or alkenyl group containing from 1 to 12 carbon
atoms, an optionally substituted aralkyl group or arylalkenyl group
containing from 7 to 12 carbon atoms, -OR?, or -COOR® (wherein R®
represents a hydrogen atom, or a straight-chain or branched-chain
alkyl group or alkenyl group containing from 1 to 6 carbon atoms),

D represents a hydrogen atom, a hydroxy group, a methyl group,
or a straight-chain or branched-chain alkoxy group or alkenyloxy
group containing from 1 to 12 carbon atoms, and

E represents a hydrogen atom, a hydroxy group, a straight-
chain or branched-chain alkyl group or alkenyl group containing
from 1 to 6 carbon atoms, or a straight-chain or branched-chain
alkoxy group or alkenyloxy group containing from 1 to 6 carbon
atoms, _

provided that two or three of A, A?, B and E are hydrogen
atoms, and the remaining groups do not include sulfo groups, and
that when D is a hydrogen atom or a methyl group, A and B, or A?
and B, together with two carbon atoms adjacent to them, form a

benzene ring optionally substituted with a hydroxy group.

3. The agent for hair deforming treatment according to claim 2,

wherein the molar ratio of the content of the component (D) to the

content of the component (B), (D)/(B), is 0.1 or more and 3 or less.

4. The agent for hair deforming treatment according to claim 2 or
3, wherein the component (D) is a compound represented by the

following formula (1-1-3):
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A1
HO B
(1-1-3)
E A2
OH

wherein A, A%, B and E are as defined above.

5. The agent for hair deforming treatment according to any one of
claims 1 to 4, wherein the content of the component (A) as an acid

is 1 mass% or more and 30 mass% or less.

6. The agent for hair deforming treatment according to any one of
claims 1 to 5, wherein the content of the component (B) is 1 mass%

or more and 30 mass% or less.

7. The agent for hair deforming tredatment according to any one of

claims 1 to 6, wherein the pH thereof is 4 or less.

8. The agent for hair deforming treatment according to any one of
claims 1 to 7, which comprises an aromatic compound having at least
one amino group, having another amino group or a hydroxy group at
the ortho position or para positidn of the one amino group, and
also having a closed-shell quinoid structure when oxidized, in an

amount of less than 0.1 mass%.
9. The agent for hair deforming treatment according to any one of

claims 1 to 8, wherein the total amount of thiol, hydrogen sulfite

and salts thereof is less than 0.1 mass%.
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10. The agent for hair deforming treatment according to any one of
claims 1 to 9, which is a multi-part agent comprising a first agent
comprising the component (A) and a second agent comprising the

component (B), wherein the pH of the first agent is 4 or less.

11. Use of the agent for treatment according to any one of claims

1 to 10 for hair deformation.

12. A method of hair treatment for semi-permanently or permanently
deforming the shape-of hair, which comprises the following steps
(i) and (ii):

(1) applying the agent for hair deforming treatment according
to any one of claims 1 to 10 to hair, and then allowing the agent
to penetrate into the hair, and

(ii) heating and shaping the hair into which the agent for

hair deforming treatment has penetrated.

13. The method of hair treatment according to claim 12, wherein
the step (i) 1s a step of applying one of the first agent and the
second agent in the agent for hair deforming treatment according to
claim 10 to hair, and then applying the othexr part onto the portion

applied.

14. The method of hair treatment according to claim 12 or 13,

which comprises a step of wetting hair before the step (i).

15. The method of hair ctreatment according to any one of claims 12

to 14, wherein the heating temperature in the step (ii) is 50°C or

higher and 250°C or lower.
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16. The method of hair treatment according to any one of claims 12
to 15, wherein the step (ii) is carried out under an environment in

which evaporation of water is suppressed.

17. The method of hair treatment according to any one of claims 12
to 16, which does not comprise a step of applying a hair treatment
agent comprising a reducing agent or a strongly-alkaline hair

treatment agent having pH 12 to 14 to the hair.
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