
EP 0 472 107 B1 Description The present invention relates to new cationic
compounds and processes for producing them. In particular, the present
invention relates to new cationic compounds useful as a surfactant for
washing the 5  hair or body which has a mild effect on the skin and which
exhibits high foaming power and cleansing power as well as processes for
producing the same. The present invention relates to a detergent or
cleaning composition which only slightly irritates the skin and hair and
which has deterging, foaming and conditioning properties suitable for use
as a body shampoo, hair shampoo or the like. 10 [Prior Art] Recently not
only surface activity but also excellent properties such as
biodegradability, safety and as low as possible irritative effect on the
eyes and skin are required of surfactants to be used for detergents. 15
Acylated amino acid surfactants and imidazoline surfactants are recently
widely used as the surfactants satisfying the requirements. However,
although these surfactants have usually a high safety, their foaming power
and deterging power which are particularly important properties of the
surfactants are insufficient and, therefore, they are not frequently used
alone as an ingredient of a shampoo or the like but they are usually used
in 20  combination with an anionic surfactant such as an alkyl ether
sulfate or alkyl sulfate. Such an anionic surfactant which strongly
irritates the skin might make the skin rough. On the other hand, cationic
surfactants have never been used as the detergent, since they usually
strongly irritate the skin and no cationic surfactant usable as a detergent
base having a high foaming power and safety has been found as yet. 25
Under these circumstances, a development of a cationic surfactant having
high foaming power and deterging power and a high safety is eagerly
demanded. If such a cationic surfactant is developed, the use thereof as a
new detergent capable of exhibiting the characteristic cationic properties
and, in addition, a quite new use thereof are expected. In these days in
addition to surface-active properties such as foaming and deterging
properties, 30  biodegradability for safety and a low irritative effect to
the eyes and the skin are required for a deterging and cleaning agent to
use for the human body. Although anionic surfactants usually used as a main
ingredient of detergents [such as soap, linear alkylbenzenesulfonates
(LAS), alkylsulfuric ester salts (AS), polyoxyethylene alkyl ether sulfuric
esters (AES) and [err]-olefinsulfonates (AOS)] have excellent deterging and
foaming powers, they irritate user's eyes and 35  skin. On the other hand,
those proposed as the lowly irritating surfactants such as
monoalkylphosphoric esters and N-acylamino acid salts, e.g.,
N-acylglultamic salts, N-acyl-N-alkyl-[err]-alanine salts and N-acyl-N- 



alkylglycine salts do not have sufficient properties required of the
detergents such as hard water resistance, foaming and deterging powers,
though they only slightly irritate the skin. Further it is said to be
difficult to use a cationic surfactant such as a mono- or
dialkyltrimethylammonium salt as the main ingredient of the 40  detergents
from the viewpoints of irritation and deterging and foaming powers. Thus
they have not been used as the main ingredient of a detergent composition.
Therefore, it is eagerly demanded to develop a detergent which only
slightly irritates user's hair and skin and which has excellent deterging
and foaming powers, foam quality, hard water resistance and conditioning
properties. 45 (Summary of the Invention) After intensive investigations on
compounds having excellent deterging power and foaming power and a high
safety and usable as a detergent for the hair and body made under these
circumstances, the inventors so have found that the object of the invention
can be attained by new cationic compounds of the general formula (I) given
below and the present invention has been completed on the basis of this
finding. 55 2    EP 0 472 107 B1 The invention provides a cationic compound
defined by the formula (I): [err] 10 in which R1 is straight or branched
and an alkyl having 7 to 15 carbon atoms or an alkenyl having 7 to 15
carbon atoms; R2, R3 and R4, independently of one another, are an alkyl
having 1 to 3 carbon atoms; G is hydrogen atom, an alkyl having 1 to 3
carbon atoms or a hydroxyalkyl having 1 to 3 carbon atoms, E is hydrogen
atom, an alkyl having 1 to 3 carbon atoms, a hydroxyalkyl having 1 to 3
carbon atoms or an 15 ammonium group having the formula (II): [err] 25  Y
being hydrogen atom or hydroxy, A being hydroxy, a halogen atom or an
alkylsulfate having 1 to 4 carbon atoms, m being 2 or 3, n being zero or an
integer of 1 to 5, provided that (1) when G is an alkyl or a hydroxyalkyl,
E is neither an alkyl nor a hydroxyalkyl and (2) when n is 1, Y is hydrogen
atom or hydroxy and when n is zero, 2, 3, 4 or 5, Y is hydrogen atom and
(3) G and E are not a hydrogen atom at the same time. 30     The invention
further provides a process for producing the above shown compound, which
comprises 



the step of reacting a cyclic amine having the formula (2) and/or an
amideamine having the formula (3) with a cationizing agent having the
formula (4). Another process for producing the compound, having the formula
(I) in which n is 1 and Y is hydroxy, comprises the step of reacting a
cyclic amine having the formula (2) and/or an amideamine having the 35
formula (3) with a cationizing agent having the formula (5). [err] 55 3
EP 0 472 107 B1 [err] 15 The invention provides a mixture of at least two
cationic compounds, that is, a cationic surfactant composition which
comprises (a) a cationic compound having the formula (I) which G is
hydrogen atom, E is a hydrogen atom, an alkyl having 1 to 3 carbon atoms or
hydroxyalkyl having 1 to 3 carbon atoms and 20  (b) another cationic
compound having the formula (I) in which G is a hydrogen atom, an alkyl
having 1 to 3 carbon atoms or a hydroxyalkyl having  1 to 3 carbon atoms
and E is an ammonium group having the formula (II). Both of G and E are not
hydrogen atom at a time. The composition further comprises a cationic
compound having the formula (I) in which G is an alkyl having 1 to 3 carbon
atoms or a hydroxyalkyl having 1 to 3 carbon atoms and E is hydrogen atom.
25     The cationic compound of the invention includes two embodiments: One
has the formula (I) in which R1 is straight or branched and an alkyl having
7 to 15 carbon atoms or an alkenyl having 7 to 15 carbon atoms; R2, R3 and
R4, independently of one another, are an alkyl having 1 to 3 carbon atoms;
G is hydrogen atom; E is an alkyl having 1 to 3 carbon atoms or a
hydroxyalkyl having 1 to 3 carbon atoms; Y is hydrogen atom or hydroxy, A
is hydroxy, a halogen atom or an alkylsulfate having 1 to 4 carbon atoms; m
is 2 or 3; n is 30 zero or an integer of 1 to 5; provided that when n is 1,
Y is hydrogen atom or hydroxy and when n is zero, 2, 3, 4 or 5, Y is
hydrogen atom. The other embodiment has the formula (I) in which R1 is
straight or branched and an alkyl having 7 to 15 carbon atoms or an alkenyl
having 7 to 15 carbon atoms; R2, R3 and R4, independently of one another,
are an alkyl having 1 to 3 carbon atoms; G is an alkyl having 1 to 3 carbon
atoms or a hydroxyalkyl having 35 1 to 3 carbon atoms; E is hydrogen atom
or an ammonium group having the formula (Il); Y is hydroxy; A is a halogen
or an alkylsulfate having 1 to 4 carbon atoms; m is 2 or 3; and n is zero
or an integer of 1 to 5, with the same proviso as shown above. 



The invention provides a cleaning composition which comprises the cationic
compound and a carrier. Another cleaning composition comprises the cationic
compound and another amphoteric or nonionic 40  surfactant. The cleaning
composition further comprises an additive for shompooing. The cleaning
composition further comprises a water-soluble polymer, an anionic polymer,
another cationic surfactant or a water-dispersible silicone compound. The
invention provides another cleaning composition which comprises a cationic
compound having the 45 formula (I') having the same general formula as (I),
but having different definitions of the substituents in which R1 is
straight or branched and an alkyl having 7 to 21 carbon atoms or an alkenyl
having 7 to 21 carbon atoms; R2, R3 and R4, independently of one another,
are an alkyl having 1 to 4 carbon atoms or a hydroxyalkyl having 1 to 4
carbon atoms; G is hydrogenk atom; E is hydroxyethyl; Y is hydroxy; A is a
halogen atom or an organic anion; m is 2; and n is 1, and a carrier. 50
[err]                                R 4    EP 0 472 107 B1 The present
invention provides a new cationic compound represents by the general
formula (1) and a surfactant prepared therefrom. [err] 10 wherein [err]
represents a straight chain or branched alkyl or alkenyl group having 7 to
15 carbon atoms, [err]may be the same or different from one another and
each represent an alkyl group having 1 to 3 carbon atoms, G represents H or
an alkyl or hydroxyalkyl group having 1 to 3 carbon atoms, 15     E
represents H or an alkyl or hydroxyalkyl group having 1 to 3 carbon atoms
or a group of the formula: [err] [0008] 25     with the proviso that when G
represents an alkyl or hydroxyalkyl group having 1 to 3 carbon atoms, E is
neither an alkyl nor a hydroxyalkyl group having 1 to 3 carbon atoms, Y
represents H or a hydroxyl group, A represents OH, a halogen atom or an
alkylsulfuric acid group having 1 to 4 carbon atoms, m  represents an
integer of 2 or 3 30     and n represents 0 or an integer of 1  to 5, with
the proviso that when n is 1, Y is H or a hydroxyl group 



and when n is 0, 2, 3, 4 or 5, Y is H, and G and E are not a hydrogen atom
at the same time. A detailed description will now be made on the present
invention. The cationic compounds of the above general formula (I) are not
disclosed in the literature or patent gazettes, so that the cationic
compounds of the present invention are new compounds. 35     Examples of
the cationic compounds include the following compounds: [0009] 40 45 50 55
5    EP 0 472 107 B1 [Chemical formula 11] [err]                        CBS
[0010] The cationic compounds of the present invention represented by the
produced by either of the following two production processes (1) and (2): 6
EP 0 472 107 B1 Production process (1): The cationic compound of the
present invention represented by the above general formula (I) is produced
by reacting a cyclic amine of the general formula (2) 5      [0011]
[Chemical formula 12] [err] [0012] wherein [err], G and m are as defined
above or an amidoamine (hereinafter referred to as "starting amine 20
compounds") of the general formula (3): [0013] 



[Chemical formula 13] 25 0 [err] [0014] 35     wherein [err] and m are as
defined above and [err] and [err] each represent H or an alkyl or
hydroxyalkyl group having 1 to 3 carbon atoms with the proviso that at
least one of [err] and [err] represents H, with a cationizing agent of the
general formula (4): [0015] 40 [Chemical formula 14] [err] 50 [0016]
wherein  [err], Y, A and n are as defined above and Z represents a halogen
atom, the cationizing agent (4) being used in an amount of 1 to 3 mol per
mol of the starting amine compound. This process can be illustrated by the
following reaction scheme: 55     [0017] 7    EP 0 472 107 B1 [Chemical
formula 15] 0 5
[err] Rs 90 [0018] wherein [err], E, Y. A, m, n and Z are as defined above.
35    In the raction of the starting amine compound with the agent (4), it
is preferred to adjust a pH of the reaction mixuture at 7 to 12 after the
dropwise addition of an aqueous solution of the agent (4) to a solution of
the starting amine compound in an alcohol. For this purpose, a solution of
an alkali such as sodium hydroxide or potassium hydroxide is added to the
reaction solution, if necessary. The pH of the reaction system is kept in
the above-described range during the reaction in order to react the
starting amine with the 40 canonizing agent (4). From the viewpoint of the
reaction velocity, the pH is preferably at least 7. When the 



pH exceeds 12, the cationizing agent (4) is hydrolyzed unfavorably.
Although the reaction, proceeds even at ambient temperature, the higher the
temperature, the higher the reaction velocity. However, the hydrolysis of
the cationizing agent (4) is accelerated at a high temperature or high pH.
Thus the temperature is not higher than [err], preferably not higher than
[err]. 45     The molar ratio of the cationizing agent (4) to the starting
amine compound in this production process is usually preferably 1/1 to 3/1,
still preferably 1.1/1 to 1.5/1. When the amount of the cationizing agent
(4) is below this range, the conversion is reduced and, on the contrary,
when it is above this range, the reaction mixture will contain a large
amount of the cationizing agent (4) or a hydrolyzate thereof unfavorably.
The termination of the reaction of the starting amine compound with the
cationizing agent (4) can be confirmed 50  by analyzing the amount of the
remaining starting amine compound during the reaction by high- performance
liquid chromatography. The reaction solution in the process of the present
invention may be an aqueous solution, or a solution in a mixture of water
with a lower alcohol such as ethanol or isopropyl alcohol or with a diol
such as 1,3- propanediol or propylene glycol. 55    [001 9] The cyclic
amine (2) and amidoamine (3) used as the starting amine compound in the
process of the present invention are produced by the following processes: 8
EP 0 472 107 B1 [Synthesis of cyclic amine (2)] A fatty acid or its ester
of the general formula (6): [0020] 5 [Chemical formula 16] [err] 15
[0021] wherein [err] is as defined above and T represents H or an alkyl
group having 1 to 3 carbon atoms, is reacted with a diamine of the general
formula (7): [err]   (7) 20 wherein G and m are as defined above, in a
molar ratio of 1/1 to 1/3 to obtain a cyclic amine (2). This reaction can
be shown by the following reaction formula: 



[0022] 25 [Chemical formula 17] G       (2) 35 [0023] wherein [err], T, G
and m are as defined above. The reaction of the fatty acid or its ester (6)
with the diamine (7) is conducted by heating under reduced pressure to
synthesize the cyclic amine (2) by dehydration or by removal of a lower
alcohol (TOH; T being 40 as defined above). [0024] [Synthesis of amidoamine
(3)] 45     The amidoamine (3) can be produced by hydrolyzing the cyclic
amine (2) under an acidic or alkaline condition or by reacting a fatty acid
or its ester (6) with a diamine (7) and then hydrolyzing the resulting
cyclic amine (2) without isolation thereof. These reactions can be
represented by the following reaction formulae: [0025] 50 55 9    EP 0 472
107 B1 [Chemical formula 18] [err] 20     [0026] wherein [err], T and m are
as defined above. Production process (2): 25     The cationic compounds of
the general formula (1-1) which correspond to the cationic compounds (1) of
the present invention wherein n represents 1 and Y represents a hydroxyl
group are produced by reacting a starting amine compound [cyclic amine (2)
and/or amidoamine (3)] with a cationizing agent of the general formula (5):
[0027] 30 [Chemical formula 19] 



[err] wherein [err] and A are as defined above, in a molar ratio of the
cationizing agent (5) to the starting amine compound of 1/1 to 3/1. This
production process can be shown by the following reaction scheme: 45
[0029] 50 55 10    EP 0 472 107 B1 [Chemical formula 20] 0 30 [0030]
wherein [err], E, A and m are as defined above. The molar ratio of the
cationic compound (5) to the starting amine compound in the reaction of
them is 1/1 to 3/1. When the molar ratio is below this range, the
reactivity is reduced and, on the contrary, when it 35 is above this range,
the reaction mixture will contain a large amount of a hydrolyzate of the
cationizing agent (5) unfavorably. The reaction temperature ranges from 30
to 120 C, preferably from 50 to [err]. When the reaction temperature is
below this range, the reaction velocity is low and, on the contrary, when
it is above this range, coloration or the like results unfavorably. To
secure the reactivity and to conduct the intended reaction of the starting
amine compound with the cationizing agent (5), it is preferred that a 40
suitable amount of an aqueous alkali solution be used for keeping the pH in
the range of 7 to 12. When the pH is below this range, the reaction
velocity is reduced and, on the contrary, when it is above this range,
by-products are formed in a large amount to reduce the yield. [0031] The
process for synthesizing the starting amine compound used in the production
process (2) is the 45  same as that of the production process (1). All of
the reactions of the present invention can be conducted in air or in an
inert gas atmosphere. The latter is preferred from the viewpoint of
preventing the coloration or the like. [0032] Examples of the fatty acids
or their esters of the above general formula (6) used in the present 50
invention include octylic acid, capric acid, lauric acid, myristic acid,
palmitic acid and coconut fatty acids or 



lower alcohol esters of them. Examples of the diamines of the above general
formula (7) include ethylenediamine,   N-methylethylenediamine,
N-ethylethylenediamine,   N-isopropylethylenediamine,
aminoethylethanolamine, N-(2-hydroxypropyl)ethylenediamine,
N-(3-hydroxypropyl)ethylenediamine, N- methyltrimethylenediamine,
N-ethyltrimethylenediamine and N-propyltrimethylenediamine. 55     [0033]
The above-described cationic compounds having a surface-activity are used
as surfactants. A surfactant comprising a mixture of the following cationic
compounds (a) and (b) or this mixture further comprising the following
cationic compound (c) mixed therewith is particularly preferably used:
EP 0 472 107 B1 (a) a cationic compound of the above general formula (1)
wherein G represents H and E represents H or an alkyl or hydroxyalkyl group
having 1 to 3 carbon atoms, (b) a cationic compound of the above general
formula (1) wherein G represents H or an alkyl or hydroxyalkyl group having
1 to 3 carbon atoms and E represents a group of the formula: 5
[0034] [Chemical formula 21] 10 [err] 15 [0035] wherein [err], Y. A and n
are as defined above. 20 and (c) a cationic compound of the above general
formula (1) in which G is an alkyl having 1 to 3 carbon atoms or a
hydroxyalkyl having 1 to 3 carbon atoms and E is H. The invention provides
a cleaning or detergent composition comprising as the active component a
cationic compound having the formula (I) or (I'). The composition is little
irritating the skin and the hair of a 25 human user. It is improved in view
of foaming power, deterging power and resistance to hard water. The
detergent composition of the present invention comprising the quaternary
ammonium salt com- pound of the above general formula (I) as the main
detergent base is suitable for use as a hair shampoo or skin cleaner for
infants, shampoo for people who shampoo everyday, shampoo for people who
are obliged to come into contact with for a long time as the profession,
light-duty detergents for fibers such as wool or 30 light-duty surface
detergent for metals and tablewares. The amount of the quaternary ammonium
salt compound of the above general formula (I) in the 



getergent composition of the present invention is preferably 0.1 to 50% by
weight when the detergent is a liquid, 0.1 to 80% by weight when it is a
paste or 50 to 99% by weight when it is a solid or powder. The foaming
properties of the detergent composition of the present invention are
further improved by 35 using the quaternary ammonium salt compound of the
above general formula (I) in combination with an ordinary ampholytic or
nonionic surfactant. Examples of the ampholytic surfactants include
amidebetaine, carbobetaine, sulfobetanine, phosphobetaine and
hydroxysulfobetaine. Examples of the nonionic surfactants include amine
oxides, saccharide nonionic surfactants such as alkyl glucosides, and mono-
and dial- kanolamides. 40     The detergent composition of the present
invention may contain, in addition to the quaternary ammonium salt
compounds of the above general formula (I) and the above-described
surfactant, polymers such as water-soluble polymers, e.g.
carboxymethylcellulose; anionic polymers, e.g. acrylic polymers; and
water-dispersible silicone derivatives as the conditioning component.
Further long-chain cationic surfactants, higher alcohols, etc., can also be
added to the composition. If necessary, flavors, colorants, antiseptics, 45
antioxidants, thickening agents, medicinal components such as dandruff
removers, sterilizers, antiinflam- matory agents and vitamins, and
components described in the Encyclopedia of Shampoo Ingredients (Micelle
press, 1985) can be added to the composition. The above shown explanation
about the composition including the cationic compound having the formula
(I) applies to the case for the formula (I'). 50     Preferred quaternary
ammonium salt compounds of the above general formula (1) are those wherein
[err] represents a straight-chain or branched alkyl or alkenyl group having
11 to 17 carbon atoms. Still preferred are those wherein the group [err]
CO- represents a lauroyl or myristoyl group and R2, R3 and R4 each
represent a methyl group. The composition may further comprise another
cationic surfactant such as a quaternary ammonium salt 55  having the
formula (15) or (16) in which at least one of R5, R6, R7 and R8,
independently of one another, is an alkyl or an alkenyl, each of which may
have a substituent such as an alkoxy, an alkenyloxy, an alkanoylamino and
alkenoylamino, having in total 8 to 28 carbon atoms and the balance is
benzyl, an alkyl having 1 to 5 carbon atoms or a hydroxyalkyl having 1 to 5
carbon atoms; R9 is an alkylene having 2 or 3 12    EP 0 472 107 B1 carbon
atoms; X is a halogen ion or an organic ion; and n is an integer of 1 to
20. The quaternary ammonium salt (15) includes preferred embodiments,
branched, having the formulae (17), (18) and (19), respectively. In the
formulae, R10 is a mixture of (a) and (b), each below defined, a ratio 



of (a) to the sum total of (a) and (b) ranging between 10 and 100 percent.
(a) a branched alkyl having the 5  formula: [err] R16 is methyl or ethyl, p
is such an integer as to make the total carbon number of 8 to 16 in the
alkyl; (b) a straight alkyl having the formula: [err] q is an integer of 7
to 15. R11 and R12 is benzyl, an alkyl having 1 to 3 carbon atoms or a
hydroxyalkyl having 1 to 3 carbon atoms, R13 and R14 is an alkyl having 2
to 12 carbon atoms, R15 is [err] or an alkyl having 1 to 3 carbon atoms,
R17 is [err] or an alkyl having 1 to 3 carbon 10  atoms, s is an integer of
2 to 14, t is an integer of 3 to 11, the sum total of s and t makes 9 to
12, X is a halogen ion or an organic ion. The branched quaternary ammonium
salt (17) is obtained from an oxoalcohol having 8 to 16 carbon atoms,
preferably including a dialkyldimethylammonium salt, a
dialkylmethylhydoxyethylammonium salt and a dialkylmethylbenzylammonium
salt, the alkyl being derived from the oxoalcohol. 15     The R10 of the
formula (17) is preferred to have a branched extent of 10 to 50 percent and
the following carbon number distribution is preferable: C8 to C11 of 5% or
below, C12 of 10 to 35%, C13 of 15 to 40%, C14 of 20 to 45%, C15 of 5 to
30% and C16 of 5% or below. A dialkyldimethylammonium chloride in which the
alkyl has 8 to 16 carbon atoms and a branched extent of 10 to 50% is more
preferable. 20     The ammonium salt (18) is obtained from a Gerber alcohol
having 8 to 28 carbon atoms, preferably including an alkyltrimethylammonium
salt such as 2-decyltetradecyltrimeathylammonium chloride and 2-
dodecylhexadecyltrimethylammonium chloride, an alkyldimethylbenzylammonium
salt, a dialkyldimethylam- monium salt such as
di-2-hexyldecyldimethylammonium chloride and
di-2-octyldodecyldimethylammonium chloride, a
dialkylmethylhydroxyethylammonium salt and a dialkylmethylbenzylammonium
salt, each alkyl 25  being derived from the Gerber alcohol. The
methyl-quaternary ammonium chloride (19) is preferred to have a sum total
of s and t of 15. The counter ion for X includes a halogen ion such as
chlorine, iodine and bromine and an organic anion such as methosulfate,
ethosulfate, methophosphate and ethophosphate. The cleaning composition of
the invention may further comprise a water-soluble, anion group-having 30
polymer. This polymer includes cellulose derivatives such as
carboxymethylcellulose, chitin derivatives such as carboxymethylchitin,
xanthane gum and carrageeman, acacia and polymers or copolymers of an
alginic acid derivative, acrylic acid derivative or
N-methacroylethyl-N,N-dimethylammonium-N-methylcar- boxybetain. The
cleaning composition of the invention may further comprise a silicone
derivative such as (21) 35  dimethylpolysiloxane in whcih n is 3 to 20,000,
(22) methylphenylpolysiloxane in which n' is 1 to 20,000 and the sum total
of a and b is 1 to 500, (23) a polyether-modified silicone in which R' is
[err] - (C3H60)yl -A, A is an alkyl having 1 to 12 carbon atoms or
hydrogen, x1 is 0 to 50, y1 is 0 to 50, the sum total of x1 and y1 is 1 or
larger, m1 is 1 to 2000 and n1 is 1 to 1000, (24) an epoxy-modified
silicone in 



which x2 is 1 to 500, preferably 1 to 250, y2 is 1 to 50, preferably 1 to
30 and R5 is an alkylene having 1 to 40  3 carbon aotms, (25) a
fluorine-modified silicone in which x3 is 1 to 400, preferably 1 to 250,
(26) an alcohol-modified silicone in which x4 and y4are 1 to 500,
preferably 1 to 200, R6 is Cn"H2n" and n" is zero to 4, (27) an
alkyl-modified silicone in which x5 and y5 are 1 to 500, preferably 1 to
200, R7 is an alkyl having 2 to 18 carbon atoms, R8 is Cn"H2n, n" is zero
to 4 and R9 is an alkylk having 10 to 16 carbon atoms, (28) an
alkoxy-modified silicone in which R10 is methyl or phenyl, 11 is an alkyl
having 1 to 28 45  carbon atoms, preferably 12 to 22, and k is zero or an
integer of 1 to 6 and (29) an amino-modified silicone in which R12 is
methyl or hydroxy, R13 is methyl or hydrogen, R14 is
-R16-(R17)d-(NHCH2CH2)e- NR18R19 or -R16-(R17)d- [err] R16 is a divalent
hydrocarbon group, R17 is [err]  or [err] R18 and R19 are hydrogen or a
monovalent hydrocarbon group, d and e is zero or an integer of 1 to 6, Z-
is a halogen ion or an organic 50  ion, R15 is hydroxy, a hydroxyalkyl, an
oxyalkylene or a polyoxyalkylene, 12, m3 and n3 are an integer depending on
the molecular weight, having the respective formulae. The amino-modified
silicone includes embodiments having the formulae (30) and (31). 55 13
EP 0 472107 B1 [err] 30 35 40 45 50 55 14    EP 0 472 107 B1 [err] 35 55 



EP0472 107B1 [err] 55 [Examples] The following Examples will further
illustrate the present invention, which by no means limit the invention.
EP 0 472 107 B1 [0037] Example 1 5     268 g (1 mol) of 1
-hydroxyethyl-2-undecylimidazoline synthesized by an ordinary method, 54 g
of water and 1.2 g of sodium hydroxide were placed in a 1-l four-necked
flask provided with a stirrer, condensing tube, dropping funnel and
thermometer and heated to [err] under stirring. The stirring was continued
at that temperature for about 2 h to open the imidazoline ring to thereby
obtain N-lauroyl-N'-(2-hydroxyethyl)- ethylenediamine. Then 200 g of
ethanol was added thereto and the temperature was elevated to [err] io
under stirring. pH electrodes were introduced into the liquid in order to
determine the pH of the reaction mixture. A 40% aqueous NaOH solution was
added dropwise thereto to adjust the pH to 10. Thereafter 489 g (1.3 mol)
of a 50% aqueous solution of
3-chloro-2-hydroxypropyl-N,N,N-trimethylammonium chloride (MW: 188) was
added dropwise for 2 h while a 40% aqueous NaOH solution was suitably added
dropwise thereto to keep the pH at 10. After the completion of the addition
of 3-chloro-2-hydroxypropyl-N,N,N- 15 trimethylammonium chloride, stirring
was continued at that temperature while the pH was kept at 10 and the
amount of remaining N-lauroyl-N'-(2-hydroxyethyl)ethylenediamine was
determined by high-performance liquid chromatography at intervals of 1 h.
Six hours after the completion of the addition of
3-chloro-2-hydroxypropyl-N,N,N-trimethylammonium chloride, it was confirmed
that the concentration of N-lauroyl-N'-(2-hydroxyethyl)ethylenediamine in
the 20  reaction system reached 1 % or less and the reaction was completed.
The reaction liquid was purified by electrodialysis, partially evaporated
to dryness and dissolved in ethanol. The resultant solution was analyzed by
high-performance liquid chromatography to find that the following three
components were obtained as the main components: [0038] 25 



[Chemical formula 22] [err] 35 (98% by weight based on the solid obtained
by evaporation) [0039] 40 Results of IR analysis and mass spectrometric
analysis: (IR analysis) A strong absorption peculiar to amides was observed
at 1650 [err] (6.06 [err]). 45 (Mass spectrometric analysis) (Mass
spectrometric analysis described hereinafter was conducted under the
following conditions) Apparatus:              SX-1 02 for mass
spectrometric analysis mfd. by JEOL, Ltd. 50    Determination conditions:
introduction method: direct ionization method: FAB (fast atom bombard-
ment) Analytical results:     fragment ion molecular weight 402, 226 Two
main peaks were observed, 402 being an [err] ion peak, substantiating that
the product was the cationic compound of the above-described structure. 55
[0040] 17    EP 0 472 107 B1 [Chemical formula 23] [err] 10 (1% by weight
based on the solid obtained by evaporation) [0041] 15 Results of IR
analysis and mass spectrometric analysis: (IR analysis) A strong absorption
peculiar to amides was observed at 1650 [err] (6.06 [err]). 20 (Mass
spectrometric analysis) Analytical results:  fragment ion molecular weight
458, 270 [0042] 



25 [Chemical formula 24] [err] 35 (1 % by weight based on the solid
obtained by evaporation) [0043] 40 Results of IR analysis and mass
spectrometric analysis: (IR analysis) A strong absorption peculiar to
amides was observed at 1650 [err] (6.06 [err]). 45 (Mass spectrometric
analysis> Analytical results: fragment ion molecular weight 402, 270 50
Example 2 The same procedure as that of Example 1 was repeated except that
1-hydroxyethyl-2-un- decylimidazoline was replaced by
1-hydroxyethyl-2-tridecylimidazoline synthesized by using myristic acid as
the starting fatty acid. It was confirmed in the same manner as that of
Example 1 that three compounds 55 of the following structures were obtained
as the main components. [0044] 18    EP 0472 107 B1 [Chemical formula 25]
[err] 10 (98% by weight based on the solid obtained by evaporation) (Mass
spectrometric analysis) 15 Analytical results:  fragment ion molecular
weight 430, 254 [err] 20 25 (1 % by weight based on the solid obtained by
evaporation) (Mass spectrometric analysis) 



30    Analytical results:  fragment ion molecular weight 486, 298 [err] 40
(1% by weight based on the solid obtained by evaporation) (Mass
spectrometric analysis) Analytical results:  fragment ion molecular weight
430, 298 45     [0045] Example 3 The same procedure as that of Example 1
was repeated except that 1-hydroxyethyl-2-un- 50 decylimidazoline was
replaced by 1-hydroxyethyl-2-pentadecylimidazoline synthesized by using
palmitic acid as the starting fatty acid. It was confirmed in the same
manner as that of Example 1 that three compounds of the following
structures were obtained as the main components. [0046] 55 19    EP 0 472
107 B1 [Chemical formula 26] [err] 10 (98% by weight based on the solid
obtained by evaporation) (Mass spectrometric analysis) 15 Analytical
results:  fragment ion molecular weight 458, 282 [err] 25 (1 % by weight
based on the solid obtained by evaporation) (Mass spectrometric analysis)
30    Analytical results:  fragment ion molecular weight 514, 326 [err] 40
(1% by weight based on the solid obtained by evaporation) (Mass
spectrometric analysis) Analytical results:  fragment ion molecular weight
458, 326 45     [0047] 



Example 4 The same procedure as that of Example 1 was repeated except that
N-(3-lauroylaminopropyl)- 50  propylamine synthesized from
N-propyl-1,3-trimethylenediamine as the starting diamine and
3-chloropropyl- N,N,N-trimethylammonium chloride as the cationizing agent
were used. It was confirmed in the same manner as that of Example 1 that
three compounds of the following structures were obtained as the main
components. [0048] 55 20    EP 0 472 107 B1 [Chemical formula 27] [err]
(98% by weight based on the solid obtained by evaporation) [0049] 15
Results of IR analysis and mass spectrometric analysis: (IR analysis) 20
A strong absorption peculiar to amides was observed at 1650 [err] (6.06
[err]). (Mass spectrometric analysis) Mass spectrometric analysis was
conducted under the same conditions as those of Example 1. 25    Analytical
results:  fragment ion molecular weight 398, 240 Two main peaks were
observed, 398 being an [err] ion peak, substantiating that the product was
the cationic compound of the above-described structure. [0050] 30 [Chemical
formula 28] [err] 40 (1% by weight based on the solid obtained by
evaporation) [err] 50 (1% by weight based on the solid obtained by
evaporation) [0051] 



Example 5 55 The same procedure as that of Example 1 was repeated except
that 3-chloro-2-hydroxypropyl-N,N,N- trimethylammonium chloride used as the
cationizing agent was replaced by 2,3-oxypropyl-N,N,N- trimethylammonium
chloride. It was confirmed in the same manner as that of Example 1 that the
obtained 21    EP 0 472 107 B1 compounds were the same as the three
components given in Example 1. [0052] Example 6 5 752 g (2 mol) of a 50%
aqueous solution of 3-chloro-2-hydroxypropyl-N,N,N-trimethylammonium
chloride and 800 g of water were placed in a 2-l four-necked flask provided
with a stirrer, condensing tube, dropping funnel and thermometer. The
temperature was elevated to [err]. 268 g (1 mol) of 1 -hydroxyethyl-
2-undecylimidazoline synthesized by an ordinary process was added dropwise
thereto for about 2 h while 10 the temperature was kept at that point. pH
electrodes were introduced into the liquid mixture in order to determine
the pH of the reaction mixture. A 40% aqueous NaOH solution was added
dropwise thereto to adjust the pH to 10. Aging was conducted at that
temperature for about 6 h while a 40% NaOH was suitably added dropwise
thereto to keep the pH at 10. The amount of remaining
N-lauroyl-N-(2-hydroxyethyl)- ethylenediamine was determined by
high-performance liquid chromatography at intervals of 1 h. It was 15
confirmed that the concentration of
N-lauroyl-N-(2-hydroxyethyl)ethylenediamine in the reaction system reached
1% or less and the reaction was completed. The reaction liquid was purified
by electrodialysis, partially evaporated to dryness and dissolved in
ethanol. The resultant solution was analyzed by high-performance liquid
chromatography to find that the following three components were obtained as
the main components: 20    [0053] [Chemical formula 29] 25
[err] (5% by weight based on the solid obtained by evaporation) 35 [err]
(90% by weight based on the solid obtained by evaporation) 



45                                    [err] (5% by weight based on the
solid obtained by evaporation) [0054] 55 22    EP 0 472 107 B1 Example 7
376 g (1 mol) of a 50% aqueous solution of
3-chloro-2-hydroxypropyl-N,N,N-trimethylammonium chloride and 800 g of
water were placed in a 2-l four-necked flask provided with a stirrer,
condensing tube, 5 dropping funnel and thermometer. The temperature was
elevated to [err]. 268 g (1 mol) of 1 -hydroxyethyl- 2-undecylimidazoline
synthesized by an ordinary process was added dropwise thereto for about 2 h
while the temperature was kept at that point. pH electrodes were introduced
into the liquid in order to determine the pH of the reaction mixture. A 40%
aqueous NaOH solution was added dropwise thereto to adjust the pH to 10.
Aging was conducted at that temperature for about 6 h while a 40% NaOH was
suitably added 10 dropwise thereto to the keep pH at 10. The amount of
remaining N-lauroyl-N-(2-hydroxyethyl)- ethylenediamine was determined by
high-performance liquid chromatography at intervals of 1 h. It was
confirmed that the concentration of
N-lauroyl-N-(2-hydroxyethyl)ethylenediamine in the reaction system reached
1% or less and the reaction was completed. The reaction liquid was purified
by electrodialysis and partially evaporated to dryness. It was found by IR
analysis and mass spectrometric analysis that a mixture 15 of the following
three components was obtained and that the main component was
N-lauroyl-N-(2-
hydroxyethyl)-N'-[3-(N",N",N"-trimethylammonio)-2-hydroxypropyl]-ethylenedi
amine chloride of the follow- ing structure (c): [0055] 20 [Chemical
formula 30] [err] 30 (5% by weight based on the solid obtained by
evaporation) [err] 40 (35% by weight based on the solid obtained by
evaporation) [err] 50 



(60% by weight based on the solid obtained by evaporation) [0056] Test
Example 55 The skin-irritating property, foaming power and deterging power
of the surfactants produced in Examples 1 through 4, 6 and 7, the following
control compounds 1 and 2 known to have a quite mild effect on the skin and
control compound 3 having a high foaming power were evaluated by the
methods 23    EP 0 472 107 B1 described below. The results are given in
Table 1. (Control compound 1) 5     Softazolin CH mfd. by Kawaken Fine
Chemicals Co., Ltd. (N-cocoyl-N'-hydroxyethyl-N'-(sodium carbox-
ymethyl)ethylenediamine) (Control compound 2) 10     Alanon ALE mfd. by
Kawaken Fine Chemicals Co., Ltd. (sodium
N-lauroyl-N-methyl-[err]-alaninate) (Control compound 3) Emal TD mfd. by
Kao Corporation (sodium lauryl sulfate) 15 (Evaluation method)
Skin-irritation test: 20     A 24-hour closed patch test was conducted by
using human subjects. In the test, an adhesive plaster for the patch test
impregnated with 0.1 ml of a 0.2% aqueous solution of a surfactant as the
active ingredient was applied to 20 subjects and kept for 24 h. 24 h after
the removal of the adhesive plaster, the irritation was examined. When a
clear erythema was observed, the results were judged to be positive. The
results of the evaluation were shown in terms of the positive rate. 25
Foaming power test: The active ingredient of the surfactant was diluted
with 4  DH hard water to a final concentration of 0.2% and the foaming
power was determined by the reverse stirring method. The foaming power test
was 30 conducted in the presence of 0.3% lanolin at 40 * C and the results
were given in terms of the quantity (ml) of the foams. Deterging power
test: 



35     A dirt having substantially the same composition as that of scalp
sebum containing 2% of carbon black (i.e. composition comprising 12% of
paraffin, 21% of wax ester, 26% of triglyceride, 32% of higher fatty acids,
5% of cholesterol and 2% of monoglyceride) was uniformly applied to a wool
muslin cloth having a size of 5 cm x 5 cm and dried. The dirty cloth was
placed in an about 1,000 ml stainless steel cylinder containing 500 ml of a
detergent solution containing 0.6% of the active ingredient of the
surfactant and 40  having a pH of 7.0 and hardness of [err] DH. The
cylinder shaken in a thermostatic bath at [err] for 6 min. Then the cloth
was thoroughly rinsed in running water and dried and the reflectivity of
the cloth was determined. The deterging rate was determined by the
following formula: 45    deterging rate  (%) (Reflectivity after washing) -
(Reflectivity before washing) (Reflectivity of original cloth) -
(Reflectivity before washing) 50 55 24    EP 0 472 107 B1 [Table 11 Example
Control Performance
Compound 1     2     3     4      5     6     7      1     2     3 Skin
irritation        0     0     5    10      0    0       0    15    10   90
(positive rate 10 Foaming power        125   165   150   120  125   130
130   110   85   175 (ml) Deterging rate        40    45    40    40    40
40    40    45    20    20 15     (%) Example 8 20 Formation of imidazoline
compound: 200 g (MW: 200, 1 mol) of lauric acid and 135.2 g (MW: 104, 1.3
mol) of aminoethylethanolamine (AFEA) were placed in a 1-l four-necked
flask provided with a stirrer, reflux condenser, thermometer and 25
pressure gauge. The mixture was stirred and heated to [err] while [err]
water was introduced into the 



reflux condenser. Then the reaction pressure was set at 400 mmHg in 1 h and
the reaction was conducted for 2 h to effect amidation. Thereafter the
reaction temperature and pressure were changed to [err] and 200 mmHg,
respectively, in 1.5 h and aging was conducted under these conditions for 1
h. Then the pressure was reduced to 10 mmhg in about 2 h and the reaction
was conducted under these conditions for 30 2 h to remove excess AEEA while
vapors of water and excess AEEA formed in this step were collected with a
trap cooled with dry ice/methanol. Thus 268 g of the reaction product
mainly comprising 1-hydroxyethyl-2-undecylimidazoline was obtained. 35
Quaternization: Then 268 g (1 mol) of 1-hydroxyethyl-2-undecylimidazoline
produced as described above and 18 g of a 2% aqueous sodium hydroxide
solution were placed in a 1-l four-necked flask provided with a stirrer,
reflux condenser, thermometer and dropping funnel. The temperature was
elevated to [err] under stirring and the 40 flask was kept at this
temperature for 2 h. Then 250 g of ethanol and 250 g of water were added to
the flask at the same time. When the temperature was elevated to [err]
again, 376 g of a 50% aqueous solution of
3-chloro-2-hydroxypropyltrimethyl-ammonium chloride (MW: 188, 1 mol) was
added dropwise thereto in 1 h. Then 100 g of a 40% aqueous sodium hydroxide
solution was added dropwise thereto in 3 h and aging was conducted for 8 h.
Thus a 35% aqueous solution of
2-hydroxy-3-[(2-hydroxyethyl)[2-[(1-oxododecyl)amino]- 45 ethyl]amino]
propyl-N,N,Ntrimethylammonium chloride of the following formula was
obtained: [err] 55 25    EP 0 472 107 B1 Example 9 Formation of imidazoline
compound: 5     1-Hydroxyethyl-2-tridecylimidazolinewas obtained in the
same manner as that of Example 8 except that myristic acid was used as the
starting fatty acid. Quaternization: 10     The reaction was conducted
under the same conditions as those of Referential Example 1 except that the
above-described 1-hydroxyethyl-2-tridecylimidazoline was used as the
starting imidazoline to obtain a 35% aqueous solution of
2-hydroxy-3-[(2-hydroxyethyl)[2-[(1-oxotetradecyl)amino]ethyl]amino]propyl-
N,N,N- trimethylammoniumchloride of the following formula: 15
[err] 



Example 10 25 Formation of imidazoline compound:
1-Hydroxyethyl-2-cocoylimidazoline was obtained in the same manner as that
of Example 8 except that coconut fatty acids were used as the starting
fatty acid. 30 Quaternization: The reaction was conducted under the same
conditions as those of Example 8 except that the above- described
1-hydroxyethyl-2-cocoylimidazoline was used as the starting imidazoline to
obtain a 35% 35 aqueous solution of a compound of the following formula:
[err] 45     wherein RCO- represents a coconut fatty acid residue. Example
11 Formation of imidazoline compound: 50 An imidazoline compound was formed
under the same reaction conditions as those of Example 8 to obtain
1-hydroxyethyl-2-undecylimidazoline. Quaternization: 55 Then 268 g (1 mol)
of 1-hydroxyethyl-2-undecylimidazoline produced as described above and 18 g
of a 2% aqueous sodium hydroxide solution were placed in a 2-l four-necked
flask provided with a stirrer, condenser, thermometer and dropping funnel.
The temperature was elevated to [err] under stirring and the 26    EP 0 472
107 B1 flask was kept at that temperature for 2 h. Then 250 g of ethanol
and 250 g of water were added thereto at the same time. When the
temperature was elevated to [err] again, 436 g of a 50% aqueous solution of
N- (3-chloro-2-hydroxypropyl)-N-hydroxyethyl-N,N-dimethylammpnium chloride
(MW: 218) prepared from 92.5 g of epichlorohydrin (MW 92.5 g, 1 mol), 104 g
of 35% hydrochloric acid (MW: 36.5, 1 mol) 89 g of 5  dimethylethanolamine
(MW: 89, 1 mol) and 150 g of ion-exchanged water was added dropwise thereto
in 1 h. Then 100 g of a 40% aqueous sodium hydroxide solution was added
dropwise thereto in 3 h and the product was aged for 8 h. Thus a 35%
aqueous solution of
2-hydroxy-3-[(2-hydroxyethyl)[2-[(1-oxododecyl)amino]ethyl]-amino]- 



propyl-N-hydroxyethyl-N,N-dimethylammonium chloride of the following
formula was obtained: 10 [err] 20 Example 12 The foaming properties, skin
irritation, deterging power and hard water resistance of the following
quaternary ammonium salt cationic surfactants and comparative ones were
examined by the test methods 25  described below. The results are given in
Table 2. (Surfactants used) 30 Surfactant 1 of the present invention: [err]
40 Surfactant 2 of the present invention: 45
[err] 50 Comparative surfactant 1: 55     Sodium
N-lauroyl-N-methyl-[err]-alaninate 27    EP 0 472107 B1 Comparative
surfactant 2: Triethanolamine lauryl sulfate 5 Comparative surfactant 3:
Cetyltrimethylammonium chloride (Test method) 10 Foaming test method, Skin
irritation test method and deterging power test were conducted in the same
way as the Evaluation method. The quality of the foam was evaluated
according to the following criteria: o:   creamy 15    A:   a little rough,
and x:   rough. 



Hard water resistance test: 20     Calcium chloride was added to a 0. 1%
aqueous surfactant solution to adjust the hardness to [err] DH. The
appearance of the aqueous solution was observed with the naked eye at room
temperature. o:  transparent solution obtained. x:   precipitation or
floccuration caused. 25 Conditioning property test: 1 g of a 20% aqueous
solution of the active ingredient of the surfactant was applied to 20 g of
a bundle of hairs (15 cm) of a Japanese female subject. After foaming
followed by rinsing with [err] rinning water and drying with a dryer, the
conditioning properties were evaluated by 5 professional panel members. 30
o:   excellent conditioning properties [err]:   slightly insufficient
conditioning properties x:   poor conditioning properties. Table 2 35
Present invention     Comparative 1         2       1      2     3 Skin
stimulation          5         5      10     90    90 40 Quantity of foam
(ml)   165       165      85    165    40 Quality of foam           o
o      [err]       x      0 Deterging rate (%)       40        30      20
19    10 Hard water resistance     o         o       x      x      0
Conditioning properties   0         0       x      x      0 50 Example 13 A
shampoo having the following composition was produced. The resultant
shampoo had high deterging and foaming powers and excellent hard water
resistance and only an extremely slight irritation. As for the touch, the
hair did not squeak during shampooing and rinsing 55 favorably. 28    EP 0
472 107 B1 (Composition) [err] 



10 15% by weight lauryldimethylamine oxide                 3 15
cetyltrimethylammonium chloride           2 carboxymethylcellulose*[err]
0.5 20          hydroxyethylcellulose*2             0. 1 sodium benzoate
0.3 colorant                                 a suitable amount 25 flavor
a suitable amount 30 citric acid                             a suitable
amount 35        water                                    q.s. ad 100% by
weight pH                                        6. 5 Notes)  *1:  No 1310
mfd. by Daicel. Ltd. 40 *2:  SE-850K mfd. by Daicel. Ltd. 45 Example 14 A
body shampoo having the following composition was prepared. The resultant
body shampoo had high deterging power and foaming powers and only an
extremely slight irritation. After washing the body with the shampoo, the
user felt moist and comfortable. 50 55 29    EP 0 472 107 B1 (Composition)
[err] 10 15% by weight lauryldimethylamine oxide
3 15 



polyoxyethylene(3)  lauryl  glucoside    5 glycerol
5 20          sucrose fatty acid ester methylparaben
0.3 colorant                                        a suitable amount 25
flavor                                          a suitable amount citric
acid                                     a suitable amount water
q.s.  ad 100% by weight pH
7.5 35 Claims Claims for the following Contracting States: DE, FR, GB, IT
40 1. A cationic compound having the formula (I): [err] 50     in which R1
is straight or branched and an alkyl having 7 to 15 carbon atoms or an
alkenyl having 7 to 15 carbon atoms; R2, R3 and R4, independently of one
another, are an alkyl having 1 to 3 carbon atoms; G is hydrogen atom, an
alkyl having 1 to 3 carbon atoms or a hydroxyalkyl having 1 to 3 carbon
atoms, E is hydrogen atom, an alkyl having 1 to 3 carbon atoms, a
hydroxyalkyl having 1 to 3 carbon atoms or an ammonium group having the
formula (II): 55 30    (Composition) [err] 10 15% by weight
lauryldimethylamine oxide                              3 15
polyoxyethylene(3)  lauryl glucoside    5 glycerol
5 20         sucrose fatty acid ester methylparaben
0.3 



colorant                                       a suitable amount 25 flavor
a suitable amount citric acid                                    a suitable
amount 30 water                                          q.s.  ad 100% by
weight pH                                              7.5 35 Claims Claims
for the following Contracting States: DE, FR, GB, IT 40  1. A cationic
compound having the formula (I): [err] 50     in which R1 is straight or
branched and an alkyl having 7 to 15 carbon atoms or an alkenyl having 7 to
15 carbon atoms; R2, R3 and R4, independently of one another, are an alkyl
having 1 to 3 carbon atoms; G is hydrogen atom, an alkyl having 1 to 3
carbon atoms or a hydroxyalkyl having 1 to 3 carbon atoms, E is hydrogen
atom, an alkyl having 1 to 3 carbon atoms, a hydroxyalkyl having 1 to 3
carbon atoms or an ammonium group having the formula (II): 55 30    [err] Y
being hydrogen atom or hydroxy, A being hydroxy, a halogen atom or an
alkylsulfate having 1 to 4 carbon atoms, m being 2 or 3, n being zero or an
integer of 1 to 5, provided that (1) when G is an alkyl 10    or a
hydroxyalkyl, E is neither an alkyl nor a hydroxyalkyl and (2) when n is 1,
Y is hydrogen atom or hydroxy and when n is zero, 2, 3, 4 or 5, Y is
hydrogen atom and (3) G and E are not a hydrogen atom at the same time. 2.
A process for producing the compound as defined in Claim 1, which comprises
the step of reacting a 15     cyclic amine having the formula (2) and/or an
amideamine having the formula (3) with a cationizing agent having the
formula (4). 20                               [err] 40  3  A process for
producing the compound as defined in Claim 1 in which n is 1 and Y is
hydroxy, which comprises the step of reacting a cyclic amine having the
formula (2) as defined in Claim 2 and/or an amideamine having the formula
(3) as defined in Claim 2 with a cationizing agent having the formula 



(5). 45                                           [err] 4. A cationic
surfactant composition which comprises (a) a cationic compound having the
formula (I) as 55     defined in Claim 1 in which G is hydrogen atom, E is
a hydrogen atom, an alkyl having 1 to 3 carbon atoms or a hydroxyalkyl
having 1 to 3 carbon atoms and (b) another cationic compound having the
formula (I) as defined in Claim 1 in which G is a hydrogen atom, an alkyl
having 1 to 3 carbon atoms or a hydroxyalkyl having 1 to 3 carbon atoms and
E is an ammonium group having the formula (II). 31    EP 0 472 107 B1 5.
The composition as claimed in Claim 4, which further comprises a cationic
compound having the formula (I) as defined in Claim 1 in which G is an
alkyl having 1 to 3 carbon atoms or a hydroxyalkyl having 1 to 3 carbon
atoms and E is hydrogen atom. 5  6.  A cleaning composition which comprises
the cationic compound as defined in Claim 1 and a carrier. 7. A cleaning
composition which comprises the cationic compound as defined in Claim 1 and
another amphoteric or nonionic surfactant. 10    8.  The cleaning
composition as claimed in Claim 6, which further comprises an additive for
shompooing. 9. The cleaning composition as claimed in Claim 6, which
further comprises a water-soluble polymer, an anionic polymer, another
cationic surfactant or a water-dispersible silicone compound. 15 10. The
cationic compound as claimed in Claim 1, in which R1 is straight or
branched and an alkyl having 7 to 15 carbon atoms or an alkenyl having 7 to
15 carbon atoms; R2, R3 and R4, independently of one another, are an alkyl
having 1 to 3 carbon atoms; G is a hydrogen atom; E is an alkyl having 1 to
3 carbon aotms or a hydroxyalkyl having 1 to 3 carbon atoms; Y is hydogen
atoms or hdyroxy, A is hydroxy, a halogen atom or an alkylsulfate ahving 1
to 4 carbon atoms; m is 2 or 3; n is zero or an 20     integer of 1 to 5;
provided that when n is 1, Y is hydrogen atom or hydroxy and when n is
zero, 2, 3, 4 or 5, Y is hydrogen atom. 11. The cationic compound as
claimed in Claim 1, in which R1 is straight or branched and an alkyl having
7 to 15 carbon atoms or an alkenyl having 7 to 15 carbon atoms; R2, R3 and
R4, independently of one 25     another, are an alkyl having 1 to 3 carbon
atoms; G is hydrogen atom; E is hydroxyethyl; Y is hydroxy; A is a halogen
atom or an alkylsulfate having 1 to 4 carbon atomss; m is 2; and n is 1.
12. A cleaning composition which comprises a cationic compound having the
formula (I'): 30 [err] 



in which R1 is straight or branched and an alkyl having 7 to 21 carbon
atoms or an alkenyl having 7 to 21 carbon atoms; R2, R3 and R4,
independently of one another, are an alkyl having 1 to 4 carbon 40
atoms or a hydroxyalkyl having 1 to 4 carbon atoms; G is hydrogen atom; E
is hydroxyethyl; Y is hydroxy; A is a halogen atom or an organic anion; m
is 2; and n is 1, and a carrier. Claims for the following Contracting
State: ES 45 1. A process for producing a cationic compound having the
formula (I): [err] 55 in which R1 is straight or branched and an alkyl
having 7 to 15 carbon atoms or an alkenyl having 7 to 15 carbon atoms; R2,
R3 and R4, independently of one another, are an alkyl having 1 to 3 carbon
atoms; G is a hydrogen atom, an alkyl having 1 to 3 carbon atoms or a
hydroxyalkyl having 1 to 3 32    EP 0 472 107 B1 carbon atoms, E is a
hydrogen atom, an alkyl having 1 to 3 carbon atoms, a hydroxyalkyl having 1
to 3 carbon atoms or an ammonium group having the formula (II): 5
[err] 10 Y being hydrogen atom or hydroxy, A being hydroxy, a halogen atom
or an alkylsulfate having 1 to 4 carbon atoms, m being 2 or 3, n being zero
or an integer of 1 to 5, provided that (1) when G is an alkyl or a
hydroxyalkyl, E is neither an alkyl nor a hydroxyalkyl and (2) when n is 1,
Y is a hydrogen atom or 15     hydroxy and when n is zero, 2, 3, 4 or 5, Y
is a hydrogen atom and (3) G and E are not a hydrogen atom at the same
time, which comprises the step of reacting a cyclic amine having the
formula (2) and/or an amideamine having the formula (3) with a cationizing
agent having the formula (4). 20 [err] 40 2. The process as claimed in
claim 1, in which n is 1 and Y is hydroxy, which comprises the step of
reacting a cyclic amine having the formula (2) as defined in Claim 1 and/or
an amideamine having the formula (3) as defined in Claim 1 with a
cationizing agent having the formula (5). 45 [err] 



55  3. The process as claimed in claim 1, in which R1 is straight or
branched and an alkyl having 7 to 15 carbon atoms or an alkenyl having 7 to
15 carbon atoms; R2, R3 and R4, independently of one another, are an alkyl
having 1 to 3 carbon atoms; G is a hydrogen atom; E is an alkyl having 1 to
3 carbon atoms or a hydroxyalkyl having 1 to 3 carbon atoms; Y is hydrogen
atoms or hydroxy, A is hydroxy, a 33    halogen atom or an alkylsulfate
having 1 to 4 carbon atoms; m is 2 or 3; n is zero or an integer of 1 to 5;
provided that when n is 1, Y is a hydrogen atom or hydroxy and when n is
zero, 2, 3, 4 or 5, Y is a hydrogen atom. 5  4. The process as claimed in
claim 1, in which R1 is straight or branched and an alkyl having 7 to 15
carbon atoms or an alkenyl having 7 to 15 carbon atoms; R2, R3, and R4,
independently of one another, are an alkyl having 1 to 3 carbon atoms; G is
a hydrogen atom; E is hydroxyethyl; Y is hydroxy; A is a halogen atom or an
alkylsulfate having 1 to 4 carbon atoms; m is 2; and n is 1. 10  5. A
cationic surfactant composition which comprises (a) a cationic compound
having the formula (I) as defined in Claim 1 in which G is a hydrogen atom,
E is a hydrogen atom, an alkyl having 1 to 3 carbon atoms or a hydroxyalkyl
having 1 to 3 carbon atoms and (b) another cationic compound having the
formula (I) as defined in Claim 1 in which G is a hydrogen atom, an alkyl
having 1 to 3 carbon atoms or a hydroxyalkyl having 1 to 3 carbon atoms and
E is an ammonium group having the formula (II). 15 6. The composition as
claimed in Claim 5, which further comprises a cationic compound having the
formula (I) as defined in claim 1 in which G is an alkyl having 1 to 3
carbon atoms or a hydroxyalkyl having 1 to 3 carbon atoms and E is a
hydrogen atom. 20 7. A cleaning composition which comprises the cationic
compound as defined in Claim 1 and a carrier. 8.  A cleaning composition
which comprises the cationic compound as defined in Claim 1 and another
amphoteric or nonionic surfactant. 25  9. The cleaning composition as
claimed in Claim 7, which further comprises an additive for shampooing. 10.
The cleaning composition as claimed in Claim 7, which further comprises a
water-soluble polymer, an anionic polymer, another cationic surfactant or a
water-dispersible silicone compound. 30  11. A cleaning composition which
comprises a cationic compound having the formula (I'): [err] 40 in which R1
is straight or branched and an alkyl having 7 to 21 carbon atoms or an
alkenyl having 7 to 21 carbon atoms; R2, R3 and R4, independently of one
another, are an alkyl having 1 to 4 carbon 



atoms or a hydroxyalkyl having 1 to 4 carbon atoms; G is a hydrogen atom; E
is hydroxyethyl; Y is hydroxy; A is a halogen atom or an organic anion; m
is 2; and n is 1, and a carrier. 45 12. Use of a cationic compound as
defined in claim 1 for preparing a cleaning composition. 13. Use of a
cationic compound having the formula (I'): 50
[err] 34    EP 0 472 107 B1 in which R1 is straight or branched and an
alkyl having 7 to 21 carbon atoms or an alkenyl having 7 to 21 carbon
atoms; R2, R3 and R4, independently of one another, are an alkyl having 1
to 4 carbon atoms or a hydroxyalkyl having 1 to 4 carbon atoms; G is a
hydrogen atom; E is hydroxyethyl; Y is hydroxy; A is a halogen atom or an
organic anion; m is 2; and n is 1, for preparing a cleaning 5
composition. PatentansprUche PatenansprUche fUr folgende Vertragsstaaten:
DE, FR, GB, IT 10 1. Kationische Verbindung mit der Formel (I): o
R2 18                l                                I CN- (HO mN- (HO
nCCH?'(IR) 20                       G           E           Y       R4 in
der R1 geradkettig oder verzweigt ist und ein Alkyl mit 7 bis 15
Kohlenstoffatomen oder ein Alkenyl mit 7 bis 15 Kohlenstoffatomen ist; R2,
R3 und R4 sind unabhlngig voneinander ein Alkyl mit 1 bis 3 25
Kohlenstoffatomen; G ist ein Wasserstoffatom, ein Alkyl mit 1 bis 3
Kohlenstoffatomen oder ein Hydroxyalkyl mit 1 bis 3 Kohlenstoffatomen; E
ist ein Wasserstoffatom, ein Alkyl mit 1 bis 3 Kohlenstoffatomen, ein
Hydroxyalkyl mit 1 bis 3 Kohlenstoffatomen oder eine Ammoniumgruppe mit der
Formel (Il): 30 -(CH2)n CHCH2P-R3  *
(II) 35 I     I Y     g4 >    40  worin Y ein Wasserstoffatom oder Hydroxy
ist, A ist Hydroxy, ein Halogenatom oder ein Alkylsulfat mit 



1 bis 4 Kohlenstoffatomen, m ist 2 oder 3, n ist 0 oder eine ganze Zahl von
1 bis 5, mit der Mafgabe, daB (1), wenn G ein Alkyl oder ein Hydroxyalkyl
ist, E weder ein Alkyl noch ein Hydroxyalkyl !st, und (2), wenn n 1 ist,
ist Y ein Wasserstoffatom oder ein Hydroxy ist, und wenn n 0, 2, 3, 4 oder
5 ist, Y ein Wasserstoffatom ist, und (3), G und E nicht gleichzeitig ein
Wasserstoffatom sind. 45 2. Verfahren zur Herstellung der Verbindung nach
Anspruch 1, welches das Umsetzen eines zyklischen Amins mit der Formel (2)
und/oder eines Amnidoamins mit der Formel (3) mit einem kationenbildenden
.Mittel mit der Formel (4) umfa~t. 50 55 35    EP 0 472 107 B1 [err] 3.
Verfahren zur Herstellung der Verbindung nach Anspruch 1, in der n 1 ist
und Y Hydroxy let, welches das Umsetzen eines zyklischen Amins mit der
Formel (2), wie in Anspruch 2 definiert, und/oder eines Amidoamins mit der
Formel (3), wie in Anspruch 2 definiert, mit einem kationisierenden Mittel
mit der 35      Formel (5) umfalt. R2 R~ .  40 CH2-CH-CH2_-9-R3 *A6)
(5) \ I              4 45                               0           R~ 4.
Kationische oberfl~chenaktive Zusammensetzung, welche (a) eine kationische
Verbindung mit der 50     Formel (I) wie in Anspruch 1 definiert, in der G
ein Wasserstoffatom ist, E ist-ein Wasserstoffatom, ein Alkyl mit 1 bis 3
Kohlenstoffatomen oder eine Hydroxyalkyl mit 1 bis 3 Kohlenstoffatomen und
(b) eine weitere kationische Verbindung mit der Formel (I) wie in Anspruch
1 definiert, in der G ein Wasserstoff- atom, ein Alkyl mit 1 bis 3
Kohlenstoffatomen oder ein Hydroxyalkyl mit 1 bis 3 Kohlenstoffatomen und E
eine Ammoniumgruppe mit der Formel (II) ist, enthalt. 55 5. Zusammensetzung
nach Anspruch 4, die ferner eine kationische Verbindung mit der Formel (I)
wie in Anspruch 1 definiert, in der G ein Alykl mit 1 bis 3
Kohlenstoffatomen oder ein Hydroxyalkyl mit 1 bis 3 



Kohlenstoffatomen ist und E ein Wasserstoffatom ist, enthilt. 3B    EP 0
472 107 B1 6. Reinigungszusammensetzung, die die kationische Verbindung wie
in Anspruch 1 definiert und eonen Triger enthalt. 7.
Reinigungszusammensetzung, die die kationische Verbindung wie in Anspruch 1
definiert und ein 5      weiteres amphoteres oder nicht-ionisches
oberfilchenaktives Mittel enthflt. &  Reinigungszusammensetzung nach
Anspruch 6, die femer ein Additiv zur Shampoonierung enthilt. 9.
Reinigungszusammensetzung nach Anspruch 6, die ferner ein wasserlosliches
Polymer, ein anioni- 70     sches Polymer, ein weiteres kationisches
oberflichenaktives Mittel oder eine wasserdispergierbare Silikonverbindung
enthilt. 10. Kationische Verbindung nach Anspruch 1, in der R' geradkettig
oder verzweigt und ein Alkyl mit 7 bis 15 Kohlenstoffatomen oder ein
Alkenyl mit 7 bis 15 Kohlenstoffatomen ist; R2, R3 und R4 sind 15
unabhangig voneinander ein Alkyl mit 1 bis 3 Kohlenstoffatomen; G ist ein
Wasserstoffatom; E ist ein Alkyl mit 1 bis 3 Kohlenstoffatomen oder ein
Hydroxyalkyl mit 1 bis 3 Kohlenstoffatomen; Y ist ein Wasserstoffatom oder
Hydroxy, A ist Hydroxy, ein Halogenatom odor ein Alkylsufat mit 1 bis 4
Kohlenstoffatomen; m ist 2 odor 3; und n ist 0 oder eine ganze Zahl von 1
bis 5; mit der Mafgabe, daB wenn n 1 ist, Y ein Wasserstoffatom odor
Hydroxy ist, und wenn n 0, 2, 3, 4 oder 5 ist, Y ein 20     Wasserstoffatom
ist. 11. Kationische Verbindung nach Anspruch 1, in der RI geradkettig oder
verzweigt und ein Alkyl mit 7 bis 15 Kohlenstoffatomen odor ein Alkenyl mit
7 bis 15 Kohlenstoffatomen ist; R2, R3 und R4 sind unabhangig voneinander
ein Alkyl mit 1 bis 3 Kohlenstoffatomen; G ist ein Wasserstoffatom; E ist
25     Hydroxyethyl; Y ist Hydroxy; A ist ein Halogenatom odor ein
Alkylsufat mit 1 bis 4 Kohlenstoffatomen; m ist 2 und n ist 1. 12.
Reinigungszusammensetzung, welche eine kationische Verbindung mit der
Formel (I') 030 90~ ~ ~ o                               R 2 R CN- (CR2)
m-N- (CH2) nCHCH21.-R *                        (IZ) I           I
I     I G           E            Y v:40 



in der RI geradkettig oder verzweigt und ein Alkyl mit 7 bis 21
Kohlenstoffatomen oder ein Alkenyl mit 7 bis 21 Kohlenstoffatomen ist; R2,
R3 und R4 sind unabh~ngig voneinander ein Alkyl mit 1 bis 4
Kohlenstoffatomen oder ein Hydroxyalkyl mit 1 bis 4 Kohlenstoffatomen; G
ist ein Wasserstoffatom; E ist Hydroxyethyl; Y ist Hydroxy; A ist ein
Halogenatom oder ein organisches Anion; m ist 2; und n ist 1, 45     und
einen Trilger enthilt. 50 55 37    EP 0 472 107 B1 PatentansprUche flr
folgenden Vertragsataat: ES 1. Verfahren zur Herstellung einer kationische
Verbindung mit der Formel (I): O                              R2 11
I 10                  R1CN- (CH2) MrN- (CH2) nCHCH214P-R              AO
(I) I           I            I     I G           E           Y    R4 15 in
der R' geradkesttg oder verzweigt ist und ein Alkyl mit 7 bis 15
Kohlenstoffatomen odor ein Alkenyl mit 7 bis 15 Kohlenstoffatomen ist; R2,
R3 und R4 sind unabhfngig voneinander ein Alkyl mit 1 bis 3
Kohlenstoffatomen; G ist ein Wasserstoffatom, ein Alkyl mit 1 bis 3
Kohlenstoffatomen oder ein Hydroxyalkyl mit 1 bis 3 Kohlenstoffatomen; E
ist ein Wasserstolfatom, ein Alkyl mit 1 bis 3 20     Kohlenstoffatomen,
ein Hydroxyalkyl mit 1 bis 3 Kohlenstoffatomen oder eine Ammoniumgruppe mit
der Formel (Il): R2 25                                     I -(CH2) n
CHCH2NO-R3    AP)(I *                         ~~~~~~~~~~~~~~I  I 30
y       4 YR worin Y ein Wasserstoffatom oder Hydroxy ist, A ist Hydroxy,
ein Halogenatom oder ein Alkylsulfat mit 1 bis 4 Kohlenstoffatomen, m ist 2
oder 3, n ist 0 odsr eine ganze Zahl von 1 bis 5, unter der 35
Bedingung, daB (1), wenn G ein Alkyl oder ein Hydroxyalkyl ist, E weder ein
Alkyl noch ein 



Hydroxyalkyl ist, und (2), wenn n 1 ist, ist Y ein Wasserstoffatom oder ein
Hydroxy ist, und wenn n 0, 2. 3, 4 odor 5 ist, Y ein Wasserstoffatom ist,
und (3), G und E sind nicht gleichzeitig ein Wasserstoffatom, welches das
Umsetzen eines zyklischen Amins mit der Formel (2) und/oder eines Amidamins
mit der Formel (3) mit sinem kationenbildenden Mittel mit der Formel (4)
umfagt. 40 45 50 55 38    EP 0 472 107 B1
L RH-c                    (CH2) n              (2) 5\
N N 70 0 11 75                           R1CN- (CH2) nNH
(3) I          I 1          2 20 22 Z-(CH2) nCHCH2 NO-R3* Ae
(4) 30                                      Y      R4 2. Verfahren zur
Herstollung der Verbindung nach Anspruch 1, in der n 1 ist und Y Hydroxy
ist, welches 35    ldas Umsetzen eines zyklischen Amins mit der Formel (2),
wie in Anspruch 2 definiert, und/oder eines Amidoamins mit der Formel (3),
wie in Anspruch 2 definiort, mit einem kationisiorenden Mittel mit der
Formel (5) umfaBt. H2 40 a2CH-CH2_N  -R3 - A                          (5)
45                                             4 0           R 



80  3. Verfahren nach Anspruch 1, in der RI geradkettig oder verzweigt und
ein Alkyl mit 7 bis 15 Kohlenstoffatomen odor ein Alkenyl mit 7 bis 15
Kohlenstoffatomen ist; R2, R3 und R4 sind unabhangig voneinander ein Alkyl
mit 1 bis 3 Kohlenstoffatomen; G ist ein Wasserstoffatom; E ist ein Alkyl
mit 1 bis 3 Kohlonstoffatomen odor ein Hydroxyalkyl mit 1 bis 3
Kohlenstoffatomen; Y ist ein Wasserstoffatom oder Hydroxy, A ist Hydroxy,
ein Halogenatom oder ein Alkylsufat mit 1 bis 4 Kohlenstoffatomen; m ist 55
2 odor 3; und n ist 0 oder eine ganze Zahl von 1 bis 5; mit der MaBgabe,
daB wenn n 1 ist, Y ein Wasserstoffatom oder Hydroxy ist, und wenn n 0, 2.
3, 4 odor 5 ist, Y ein Wasserstoffatom ist. 39    EP 0 472 107 B1
1     iillIlilllr   S   * 4. Verfahren nach Anspruch 1, in der R1
geradkettig odor verzweigt und ein Alkyl mit 7 bis 15 Kohlonstoffatomen
odor ein Alkenyl mit 7 bis 15 Kohlenstoffatomen ist; R2, R3 und R4 sind
unabhangig voneinander ein Alkyl mit 1 bis 3 Kohlenstoffatomen; G ist ein
Wasserstoffatom; E ist Hydroxyethyl; Y ist Hydroxy; A ist ein Halogenatom
oder ein Alkylsufat mit 1 bis 4 Kohlonstoffatomen; m ist 2 und n ist 5
1. &  Kationische oberflachenaktive Zusammensetzung, welche (a) eine
kationische Verbindung mit der Formel (I) wie in Anspruch 1 definiert, in
der G ein Wasserstoffatom ist, E ist ein Wasserstoffatom, ein Alkyl mit 1
bis 3 Kohlenstoffatomen oder eine Hydroxyalkyl mit 1 bis 3
Kohlenstoffatomen und (b) eine 10     weitere kationische Verbindung mit
der Formel (I) wie in Anspruch 1 definiert, in der G ein Wasserstoff- atom,
ein Alkyl mit 1 bis 3 Kohlonstoffatomen oder ein Hydroxyalkyl mit 1 bis 3
Kohlenstoffatomen und E eine Ammoniumgruppe mit der Formel (II) ist,
enth~lt. 6. Zusammensetzung nach Anspruch 5, die ferner eine kationische
Verbindung mit der Formel (I) wie in 15     Anspruch 1 definiert, in der G
ein Alkyl mit 1 bis 3 Kohlenstoffatomen oder ein Hydroxyalkyl mit 1 bis 3
Kohlonstoffatomen ist und E ein Wasserstoffatom ist, enthalt. 7.
Reinigungszusammensetzung, die die kationische Verbindung wie in Anspruch 1
definiert und einen Triger enthalt. 20 &  Reinigungszusammensetzung, die
die kationische Verbindung wie in Anspruch 1 definiert und ein weiteres
amphoteres odor nicht-ionisches oberflachenaktives Mittel enthilt. 9.
Reinigungszusammensetzung nach Anspruch 7, die ferner ein Additiv zur
Shampoonierung enthalt. 25 10. Reinigungszusammensetzung nach Anspruch 7,
die ferner ein wasserl6sliches Polymer, ein anioni- sches Polymer, ein
weiteres kationisches oberflachenaktives Mittel oder eine
wasserdispergierbare 



Silikonverbindung enthalt. 3o 11. Reinigungszusammensetzung, welche eine
kationische Verbindung mit der Formel (I') 0                             R2
35                    1                              I
R1CN-(CH2)m-N-(CH2)nCHCH2NP-R3 * A0                      (I') 40
G          E            Y    R4 in der RI geradkettig odor verzweigt und
ein Alkyl mit 7 bis 21 Kohlenstoffatomen oder ein Alkenyl mit 7 bis 21
Kohlenstoffatomen ist; FR2, R3 und R4 sind unabhangig voneinander ein Alkyl
mit 1 bis 4 45     Kohlenstoffatomen oder ein Hydroxyalkyl mit 1 bis 4
Kohlonstoffatomen; G ist ein Wasserstoffatom; E ist Hydroxyethyl; Y ist
Hydroxy; A ist ein Halogenatom oder ein organisches Anion; m ist 2; und n
ist 1 und einen Trager enthalt. 12. Verwendung einer kationischen
Verbindung nach Anspruch 1 zur Herstellung einer Reinigungszusam- so
mensetzung. 55 40    EP 0 472 107 B311                 1       1   IM 11111
liii 13. Verwendung einer kationischen Verbindung mit der Formel (I'), 0
R2 5                     II                             I R 1CN- (CH2) M-N-
(CH2O) nCHCH2 -R3    AG                (I ') I           I            I
I 10                     G           E            Y    R4 in der RI
geradkettig oder verzweigt und eine Alkylgruppe mit 7 bis 21
Kohlenstoffatomen oder ein Alkenyl mit 7 bis 21 Kohlenstoffatomen ist; R2,
R3 und R4 sind unabhangig voneinander ein Alkyl mit 1 15     bis 4
Kohlenstoffatomen odor ein Hydroxyalkyl mit 1 bis 4 Kohlenstoffatomen; G
ist ein Wasserstoff- atom; E ist Hydroxyethyl; Y ist Hydroxy; A ist ein
Halogenatom oder ein organisches Anion; m ist 2; und n ist 1, zur
Herstellung einer Reinigungszusammensetzung. Revendlcatlons 2o
Revendlcatlons pour les Etats contractants sulvants: DE, FR, GB, IT 1.
Compose cationique ayant la formule (I): 25                     0
R II1 



11                            le ROCN  (CCIz)~ H(CH12). CHCHJI-2NIP   AO
I G            E            Y     R' 30 dans laquelle RI est une chaine
lineaire ou ramifiee et un groupe alkyle ayant 7 & 15 atomes de carbone ou
un groupe alkenyle ayant 7 A 15 atomes de carbone; R2, R3 et R4,
independamment l'un de l'autre, sont des groupes alkyle ayant 1 a 3 atomes
de carbone, G est un atome d'hydrogbne, un 35     groupe alkyle ayant 1 a 3
atomes de carbone ou un groupe hydroxyalkyle ayant 1 & 3 atomes de carbone,
E est un atome d'hydrogbne, un groupe alkyle ayant 1 a 3 atomes de carbone,
un groupe hydroxyalkyle ayant 1 a 3 atomes de carbone ou un groupe
d'ammonium ayant Ia formule (Il): 40 R -(CC1z)a CIICH2N-R  * A G
(II) I     I Y     R4 45 Y 4tant un atome d'hydrogbne ou un groupe hydroxy,
A etant un groupe hydroxy, a un atome d'halogbne ou un groupe
d'alkylsulfate ayant 1 & 4 atomes de carbone, m dtant 2 ou 3, n etant z6ro
ou un nombre entier compris entre 1 et 5, & condition quo (1) lorsque G est
un groupe alkyle ou un 50     groupe hydroxyalkyle, E no soit ni un groupe
alkyle ni un groupe hydroxyalkyle et (2) lorsque n est 1, Y soit un atome
d'hydrogbne ou un groupe hydroxy et lorsque n est zero, 2, 3, 4 ou 5, Y
soit un atome d'hydrogbne et (3) G et E ne soient pas des atomoes
d'hydrogbne en mime temps. 2. Procdd doatind a la preparation du compose
comme defini selon la revendication 1, qui comprend 55     I'etape de mise
on reaction d'une amine cyclique ayant la formule (2) et/ou une amidoamine
ayant la formule (3) avec un agent de cationisation ayant la formule (4).
41    EP 0 472 107 B1                      I         111111 11111 11111 II
I!II * C   L  'M   S* R'-C     N -CM2)                     (2) 5
I G 0 10                          R'C.N- (CHO) nH.
(3) 



I           I G' ~Ct 15                                          R le Z
(CUt)~ CHCH aN  1R2   AO               (4) I     1 Y     R' 20 3. Proced6
destin6 I preparer le compose comme defini selon la revendication 1, dans
lequel n est 1 et Y est un groupe hydroxy, qui comprend I'etape de mise en
reaction d'une amine cyclique ayant la 25    formule (2) comme dWfini selon
la revendication 2 et/ou une amidoamine ayant la formule (3) comme defini
selon la revendication 2, avec un agent de cationisation ayant la formule
(5). 30                                            1 CHz - CH-CH z-H-Ra
A9                  (5) 0              R 35 4. Composition de tensloactif
cationique qui comprend (a) un compose cationique ayant la formule (I)
comme d~fini selon la revendication 1, dans laquelle G est un atome
d'hydrogbne, E est un atome d'hydrogbne, un groupe alkyle ayant 1 a 3
atomes de carbone ou un groupe hydroxyalkyle ayant 1 a 3 40     atomes de
carbone et (b) un autre compose cationique ayant la formule (I) comme
d6fini selon la revendication 1, dans laquelle G est un atome d'hydrogbne,
un groupe alkyle ayant 1 & 3 atomes de carbone ou un groupe hydroxyalkyle
ayant 1 & 3 atomes de carbone et E est un groupe d'ammonium ayant la
formule (II). 46  5. Composition selon la revendication 4, qui comprend en
outre un compose cationique ayant la formule (I) comme d~fini selon la
revendication 1, dans laquelle G est un groupe alkyle ayant 1 & 3 atomes de
carbone ou un groupe hydroxyalkyle ayant 1 A 3 atomes de carbone et E est
un atome d'hydrogene. 6. Composition nettoyante qui comprend le compose
cationique comme d~fini selon la revendication 1 et 50     un porteur. 7.
Composition nettoyante qui comprend le compose cationique comme d6fini
selon la revendication 1 et un autre tensioactif amphotere ou non ionique.
55  8. Composition nettoyante selon la revendication 6, qui comprend en
outre un additif pour le shampooing. 9. Composition nettoyante selon la
revendication 6, qui comprend en outre un polymere soluble dans l'eau, un
polymbre anionique, un autre tensioactif cationique ou un compose de
silicone pouvant 8tre 42  



EP 0 472 107 B1                I 11111! 11111] 11111 11111 11111 *C   L  M
S* dispers4 dans I'eau. 10. Composd cationique selon la revendication 1,
dans loquel Ri est une chaine lindaire ou ramifide et un groupe alkyle
ayant 7 a 15 atomnes de carbone ou un groupe alkdnyle ayant 7 & 15 atoaes
de carbone; 6     R2, R3 ot R4, independamment l'un de l'autre, sont des
groupes alkyle ayant 1 a 3 atomes de carbone; G est un atome d'hydrogbne; E
est un groupe alkyle ayant 1 a 3 atomes de carbone ou un groupe
hydroxyalkyle ayant 1 a 3 atoaes de carbone; Y est un atome d'hydrogbne ou
un groupe hydroxy, A est un groupe hydroxy, un atome d'halogbne ou un
groupe d'alkylsulfate ayant 1 a 4 atomes de carbone, m est 2 ou 3, n 10
est zdro ou un nombre entier de 1 a 5; a condition quo lorsque n est 1, Y
soit un atome d'hydrogbne ou un groupe hydroxy et lorsque n est zero, 2, 3,
4 ou 5, Y soit un atome d'hydrogbne. 11. Composa cationique selon la
revendication 1, dans lequel RI est une chaine lindaire ou ramifise et un
groupe alkyle ayant 7 a 15 atomes de carbone ou un groupe alkenyle ayant 7
a 15 atomes de carbone; 15     R2, R3 et R4, independamment l'un de
I'autre, sont des groupes alkyle ayant 1 & 3 atomes de carbone; G est un
atome d'hydrogbne, E est un groupe hydroxydthyle; Y est un groupe hydroxy;
A est un atome d'halogbne ou un groupe d'alkylsulfate ayant 1 a 4 atomes de
carbone; m est 2 et n est 1. 12. Composition nettoyante qui comprend un
compos6 cationique ayant la formule (I'): 20 0
R R'CN -(CH s)  N -(CH) , CKCH zH R 3A                  (I) 25
I            I           I      I G           E            Y     RI dans
laquelle Ri est une chaine lin6aire ou ramifide et un groupe alkyle ayant 7
a 21 atomes de 30     carbone ou un groupe alkdnyle ayant 7 a 21 atomes de
carbone; R2, R3 et R4 , ind6pendamment l'un de l'autre, sont des groupes
alkyle ayant 1 a 4 amoaes de carbone ou un groupe hydroxyalkyle ayant 1 a 4
atomoes de carbone; G est un atome d'hydrogbne; E est un groupe
hydroxydthyle; Y est un groupe hydroxy; A est un atome d'halogbne ou un
anion organique; m est 2 et n est 1 et un porteur. 35 Revendlcatlons pour
l'Etat contractant sulvant: ES 1. Proc~d4 destind & la prdparation d'un
composa cationique ayant la formule (I): 40                  0J O
Vz R CH   (CH:) n  l  (CH:)a  ClCu INR3                      C() 



45                                 E            Y     R dans laquelle Ri
est une chaine lindaire ou ramifide et un groupe alkyle ayant 7 & 15 atomes
de carbone ou un groupe alkdnyle ayant 7 a 15 atomes de carbone; R2, R3 et
R4, ind~pendamment l'un 50     de I'autre, sont des groupes alkyle ayant 1
a 3 atomes de carbone; G est un atome d'hydrogbne, un groupe alkyle ayant 1
a 3 atoaes de carbone ou un groupe hydroxyalkyle ayant 1 a 3 atomes de
carbone, E est un atome d'hydrogbne, un groupe alkyle ayant 1 a 3 atomes de
carbone, un groupe hydroxyalkyle ayant 1 a 3 atoaes de carbone ou un groups
d'ammonium ayant la formule (Il): 55 43    * I~~~~~~~~~~~~
EP~~~~~~~~~~~~1111 1101 4721 10 11   11111 1 11111M! -(CJI2) n CIC  2N-R
A 0                              (I I) 6                      .        I
I Y     R Y dtant un atome d'hydrogbne ou un groupe hydroxy, A 6tant un
groupe hydroxy, un atome d'halogbne 10     ou un groupe d'alkylsulfate
ayant 1 & 4 atomes de carbone, m 6tant 2 ou 3, n 6tant zAro ou un nombre
entier compris entre 1 et 5, I condition quo (1) lorsque G est un groupe
alkyle ou un groupe hydroxyalkyle, E ne soit ni un groupe alkyle ni un
groupe hydroxyalkyle et (2) lorsque n est 1, Y soit un atome d'hydrogbne ou
un groupe hydroxy et lorsque n est zAro, 2, 3, 4 ou 5, Y soit un atome
d'hydrogbne ot (3) G et E no sloent pas des atomes d'hydrogbne en mame
temps, qui comprend 15     1'6tape de mise on rdaction d'une amine cyclique
ayant la formule (2) eo/ou une amidoamine ayant la formula (3) avec un
agent de cationisation ayant la formulo (4). 20
R'-C             (CH:)M                 (2) I-' 25
.    0 'IC.-(CHO) . RH                           (3) G-           G: 30 10
Z   (Cils)n CiCHIt -R *3 A0 A4) 35                           ~~~~~~~~I  I Y
R 



40 2. Proc6d6 solon la revendication 1, dans loquel n est 1 ot Y est un
groupe hydroxy, qui comprend l'6tape de mise en reaction d'une amine
cyclique ayant la formulo (2) comme dMfini solon la revendication 1 eofou
une amidoamine ayant la formule (3) comme dMfini selon la revendication 1,
avoc un agent de cationisation ayant la formule (5). 45 3 cm  -CH-CO12-  -R
.3             (5) 50                             0 3. Proc~d6 solon la
revendication 1, dans lequel RI est une chaine lin6aire ou ramifioe et un
groupe 55     alkyle ayant 7 & 15 atomes de carbone ou un groupe alk~nyle
ayant 7 a 15 atomes de carbone; R2, R3 et R4, inddpendamment I'un de
l'autre, sont des groupes alkyle ayant 1 & 3 atomes de carbone; G est un
atome d'hydrogbne; E est un groupe alkyle ayant 1 a 3 atomes de carbone ou
un groupe hydroxyalkyle ayant 1 a 3 atomes de carbone, Y est un atome
d'hydrogbne ou un groupe hydroxy, A 44    EP 0 472107 B1
c   L  M   S est un groupe hydroxy, un atome d'halogbne ou un groupe
d'alkylsulfate ayant 1 a 4 atomes de carbone; m est 2 ou 3; n est zero ou
un nombre entier compris de 1 & 5; & condition quo lorsque n est 1, Y solt
un atome d'hydrogbns ou un groupe hydroxy et lorsque n est zero, 2, 3, 4 ou
5, Y soit un atome d'hydrogene. 4. Proocd4 selon la revendication 1, dans
loquel R1 est une chaine lineaire ou ramifise et un groupe alkyle ayant 7 a
15 atomes de carbone ou un groupe alkenyle ayant 7 a 15 atomes de carbone;
R2, R3 et R4, independamment l'un de l'autre, sont des groupes alkyle ayant
1 a 3 atomes de carbone; G est un atome d'hydrogene; E est un groupe
hydroxydthyle; Y est un groupe hydroxy; A est un atome 10     d'halogbne ou
un groupe d'alkylsulfate ayant 1 & 4 atomes de carbone; m est 2 et n est 1.
5. Composition de tensioactif cationique qui comprend (a) un compose
cationique ayant la formuls (I) comme defini selon la revendication 1, dans
laquelle G est un atome d'hydrogene, E est un atome d'hydrogbne, un groupe
alkyle ayant 1 A 3 atomes de carbone ou un groupe hydroxyalkyle ayant 1 & 3
l6     atomes de carbone et (b) un autre compos4 cationique ayant la
formuls (I) comme ddfini sclon la revendication 1, dans laquelle G est un
atome d'hydrogbne, un groupe alkyle ayant 1 & 3 atomes de carbone ou un
groupe hydroxyalkyle ayant 1 a 3 atomes de carbone et E est un groupe
d'ammonium ayant la formulo (II). 20  6. Composition sclon la revendication
5, qui comprend en outre un compose cationique ayant la formule (I) comma
defini sclon la revendication 1, dans laquelle G est un groupe alkyle ayant
1 & 3 atomes de 



carbone ou un groupe hydroxyalkyle ayant 1 a 3 atomes de carbone et E est
un atome d'hydrogene. 7. Composition nettoyante qui comprend le compose
cationique comme defini sclon la revendication 1 et 25     un porteur. &
Composition nettoyante qui comprend le compose cationique comme defini
sclon la revendication 1 st un autre tensioactif amphotere ou non ionique.
3o  9. Composition nettoyante sclon la revendication 7, qui comprend on
outre un additif pour le shampooing. 10. Composition nottoyante sclon la
revendication 7, qui comprend en outre un polymere soluble dans I'eau, un
polymere anionique, un autre tensioactif cationique ou un compose de
silicone pouvant 8tre disperse dans I'eau. 35 11. Composition nettoyante
qui comprend un compos6 cationique ayant la formuls (I'): 0
R: R'CNI-  (CH S:I HiCH2)   CHCH:V-%R' A                   (It) G
Y     R' 45 dans laquelle R1 est une chaine lineaire ou ramifioe et un
groupe alkyle ayant 7 a 21 atomes de carbone ou un groupe alk~nyle ayant 7
a 21 atomes de carbone; R2, R3 et R4 , inddpendamment l'un de I'autre, sont
des groupes alkyle ayant 1 & 4 atomes de carbone ou un groupe hydroxyalkyle
ayant 1 a 4 atomes de carbone; G est un atome d'hydrogene; E est un groupe
hydroxydthyle; Y est un groupe 50     hydroxy; A est un atome d'halogbne ou
un anion organique; m est 2 et n est 1 et un porteur. 12. Utilisation d'un
compose cationique comme d6fini sclon la revendication 1, pour preparer une
composition nettoyante. 55 45    EP 0 472 107 B1                 . f
lIlill11  IJIIU 1111 11 11 13 Utilisation d'un compos6 cationique ayant la
formuls (I'): 0~~~~ .' Ct--(C   )n        (C.C:)., CHCHI: -1B '  A0R
(I. I            I            I     1 G            E            Y     R' 10
dans laquelle R1 est une chaine lin~aire ou ramifide et un groupe alkyle
ayant 7 a 21 atomes de 



carbone ou un groupe alk~nyle ayant 7 a 21 atomes de carbone; R2, R3 et R4
, inddpsndamment l'un de I'autre, sont des groupes alkyle ayant 1 a 4
atomes de carbone ou un groupe hydroxyalkyle ayant 1 a 4 atomes de carbone;
G est un atome d'hydrogbne; E est un groupe hydroxy~thyle; Y est un groupe
15     hydroxy; A est un atome d'halogbne ou un anion organique; m est 2 ot
n est 1, pour prdparer une composition nettoyante. 20 25 30 35 40 45 50 55
46    


