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.DESCRI PTI ON Pol yval ent Metal Salts of Phosphoric Diester and RTW*_P coRY
‘O gano( pol y) si |l oxanes Modified with Polyval ent Metal Salt of Phosphoric
Di ester *Techni cal ‘ Fi €l d The present invention relates to pol yval ent netal
salts of a;phOSphoric‘die§tef or orgago(poly)silpxanes nodified with a
. polyvalentﬁnedal salt 'of & phosphoric~diester which are useful as starting
materials iin tthe manuf act ure; of perfunerg and cosnmetic conpositions. The
present invention also refatgs to p ~manufacturing the salts or
t he organo(poliy)sil oxanes, gelling agents containing the same and cosnetic
conposi ti ons containing the sane, which prov}dehex%ellené sensaggon dgrlngr
use and hayeya., S [ AV scription of .the. Re| ate re: nventi ona
oi | - based %%%%gggggosn%%sﬁ]t iéloanlst%groe{ e@?%%?%?’ﬁlﬁ ﬁf“aﬁ#ﬁrs‘?ﬁae or in a solid
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runni ng of
Phosphoric Diester

Technical Field

The present invention relates to polyvalent metal salts
of a phosphoric diester or organo(poly)siloxanes modified
wi;h a polyvalent metal salt of a phoephoric diester which

"are useful as starting materials in the manufacture of

ions:.’ * The present invention

B i

also relates to prgéegses for manufe6£uring the salts or the
organo(poly)siloxanee, gelling agents cdntaining the same
and cosmetic compositions containing the same, which

provide excellent sensation during use and have a good
stability. .

Description of the Related art:

Conventional oil-based cosmetic compositions are either
in a liquid state or in a solid (wax) state, and therefore,
they entail drawbacks in.handling, such as running of liquid
and difficulty in taking out the content from the container.
These drawbacks would be overcome by the use of gelling
agents which are capéble of providing oil-based cosmetic
compositions with proper viscosity. From this point of
view, many approaches have been proposed to apply materials

known as oil gelling agents to cosmetic compositions.



.and difficulty in taking out the content fromthe container. These

* drawbacks woul d be overcone by the use of gelling agents which are capable .
of providing oil-based cosnmetic conpositions with proper viscosity. From

, this point of view, many approaches have been proposed to apply materials
known as oil gelling agents to cosnetic conpositions. 2 Anong such
gelling agents, netallic _soap, dextrin fatty acid esters, netal salts of
di al kyl phosphoffengss¥ch g5d WG 139ant§w INSe2 bt hGbECRE - | ACKKELN: Aty
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at a te”peﬁékarﬁeﬁ%twh@ﬂ?&ﬂé§“&fglce%léﬁnéeﬂntQ%XQtEgﬂﬁerature not
higher than a phase inversion temperatﬁre (hereinafter
referred to as Tc) after heated and dissolved in oil,.and
the gels-cannot be recovered ﬁpon stress. 1In oxder to
recover the gels, it was necessary to heat them again at a
temperature not lower than Tc. To obtain thixotropy
suffieient for overceming this problem, use of compounds
having a short-chain branched alkyl group and having a Tc
not higher than room teﬁperature is suggested. However,
gels of such compounds are highly viscous and have
spinnability, resulting in very sticky cosmetic compositions
which also raise drawbacks in handling. Organic modified
bentonites are capable of imparting sufficient thixotropy to
oil—based cosmetic compositions, which however, raise
problems in that the additives in the cosmetic composition
are freeing, and gels having softness and elasticity are not
formed. |

Accordingly, develepment of cosmetic compositions whicﬁ
have sufficient thixotropy, are easy to handle, stable and
provide excellent sensation during use has still been
desired.
Silicones are known to be resistant against heat,

acidity, weather and the like, due to the high bonding

energy of its backbone chain. They are also known to have



sufficient for overcomng this problem use of compounds having a
short-chain branched al kyl group and having a Tc not higher than room
tenperature is suggested. However, gels of such conpounds are highly

vi scous and have spinnability, resulting in very sticky cosnetic
conpositions which al so raise drawbacks in handling. Organic. nodified
bentonites are capable of inparting 3ufficient thixotropy to oil-based
cosnetic conpositions, which however, raise problens in that the additives
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el asticity e not formed. Accordingly, devel opnent ot cosnetic

conposi ti onga ¥k CRepBaYa etidhf idticctlo tHeGH IRRY s fad@StedHidandl e, stable
and provi de excellent sensation during use has still been desired.

Silicones arerkhewnotre ,benaAdi sirdrnagisinslahetdrcacfli syl iventbereantitshe
| i ke, due to the high bonding energy of its backbone chain. They are al so
known to hai® an elastic backbone chain, achieving high gas
permeability, and physiologically inert property of
silicones features low toxicity and low irritability. -
Accordingly, silicones have conventionally been utilized in
a variety of fields including electrié, electronics,
automobiles, machines, medicines, cosmetics, fibers, papers,
pulps, building materials, and the like. .

Especially in the fields of perfumery and cosmetic
compositions, dimethylpolysiloxanes and cyclic silicones are
actively incorporated into styling'agents for the hair and
cosmetic compositions as an oil ingredient due to their
stickiness—free‘properﬁf and safety. Thus, technology of
taking advantage of excellent characteristics of silicone
oils and development of their use especially in perfumery
and cosmetic compositions have been continued.

Although silicone oils are an important material as a
component of perfumery and cosmetic compositions, they still
involve problems in manufacturing products of enhanced
functions. For examéle, silicone oils do not have good
éompatibility with other cosmetic o0il base. Accordingly,
uniform solutions and stable products having a silicone oil
base are difficult to obtain. That is, silicone oils easily

leach out and cause separation. Moreover, since there are

no agents that are capable of controlling the viscosity of



3 properties of easy release fromnolds, high lubricity and water
repell ency due to their |ow surface tension. Furthernore, snal
internol ecul ar force of silicones results in an elastic backbone chain,
achi eving high gas perneability, and physiologically inert property of
silicones features low toxicity and I?M/irritability. Accordi ngly,
silicones have conventionally been utflized in a variety of fields
including electric, electronics, autonpbiles, machines, medicines, :
cosnetics, FibéEonepdiss, GRANRLLIGFIRPeeL hbeRs| GPBtajndnghabungant
Especially in_the fieLgs of perf ry and cosnetic conpositiaons, )
di met hyl pol §4tEG0RFeS QﬁﬁéFQiignaéfﬁe% LP¥ UEFFQELYYin@BfAp&ntedd int o
styling agents for e hair_and cosmeti¢. conpositions as.an qil .ingredient
due to t ho Pa¥i BEORIERT (b BIURTraPhRHELal BEYRIRALST Ladhtsh sy ioe
taking advagtage ,0fy @l ENtrf "HALLLL SihEReObi8EEbAR 8115 are used in
perfumery or in oil bases of cosmetics, .another problem was
noted in that stable dispersion of substances having
different specific gravities cannot be secured as time
passes.

In order to solve the above-mentioned drawbacks,
studies have been conducted to make a silicone oil gel and
incorporate it into perfumery and bases of cosmetic
compositions (see, for example, Japanese Patent Application
Laid-open (Kokai) No. 152308/1988, Japanese Patent
Application Laid-open (Kokai) No. 190757/1989 and Japanese
Patent Application Laid-open (Kokai) No. 207354/1989).

However, these conventional methods all utilize, as an
gelling agent, organoplysiloxane polymers which are not
soluble in silicone oils but swell therein. These polymers
provide gels of excellent stability, but the gels do not
have sufficient thixotropic rheology. The broperty of
thixotropic rheology is aniimportant factor required for
improving handling and sensation during use of products in
the fields of perfumery and cosmetic compositions.

Accordingly, novel gelling agents which avail
themselves of the properties of oils, in particular,

silicone oils, can impart thixotropic rheology property,

provide transparent products of high stability with good



oils and devel eir use especially'in perfunery and cosnetic
conp03|t|ons hav bﬁ lceONt i nued. Al though silicone oils are an |nportant

mat er i affhi of perfunery and cosnetic caom Vil |
i nvol ve uf acturing products of enhan

exanpl e, - do not have good conpati bili W t ReptAGEDCOsN®elli C
oi | base. Accordlngly unlforn1soIQ;|ons and st abl e {predue e ‘

silicone oil base are difficult to obtain. That is, S|I|cone oils easily

-l each out and cause separation. Mreover, since there are no agents that
are capabkensfatdent rdoitimy e andchsee yobf spinthadillicondasie deegosnetic

-conposi tions containing abundant silicone oils generally have a | ow.

vi scosi t ydesrddresht ai | nmany probl ens of poor stability, running of liquid
during use, and so on. In the case where silicone oils are used in

Disclosure of the Invention

The present invention is to provide polyvalent metal

salts of a phosphoric diester represented by formula (1)§

Rl (0R%),—A-R3-(0R%), - n\g . -
L—0” ‘

wherein R1 represents a Cl to C20 linear or branched alkyl
group, R and R? are the same or different and independently
represent a C2 to C3 linear or branched alkylene group, R3
represents a C3 to C20 linear oxr C5 to C20 branched alkylene
group, A represents a group -COO- or -0O-, x and y are the
same or different from each other and independently
‘represent an integer of 0 to 10, L represents a Cl to C40
linear or branchéd alkyl group or a group, Rl—(ORZ)x—A—R3—
(OR4)Y— wﬁerein Rl, Rz, R3, R4} A, x and y have the same
meaning as defined hereinbefore, M represents a divalent or
polyvalent (i.e., trivalent or higher) metal ion, and ' m
represents the same value as the valence of M.

In the preparation of these polyvalent metal salts of
phosphoric diesters (1), phosphoric diesters represented by

formula (2) which will be described 1a£er are used. Of the



perfunmery or in oil bases of cosnetics, another problemwas noted in that
st abl e di spersion of substances having different specific gravities cannot
be secured as tine passes. In order to solve the above-nenti oned drawbacks,
studi es have been conducted to nmake a silicone oil gel and incorporate it
into perfunery and bases of cosnetic gonpositions (see, for exanple,
Japanese Patent Application Laid- open (Kokai) No. 152308/1988 Japanese

Pat ent - Application Lai d-open &Kokal . 190757/ 1989 and J anese Patent
Appllcatlonq&ﬁiﬁﬁﬁﬁHPfKﬁﬂéwy Rb(22@7399F998@FrQIﬁmah§ a Qenti ona

t hod I util t I I whi ch
are not ool dAted &F | Preneiar o TRyTSBRRr AEVa, oMLY P;’né?‘;”;rov: de
I f | ent, stabilit t ff
?ﬁi >S<o?r ogrger hggl%;ya CIH‘II XIY(’)p!lJ‘hteyr[l Fg?ﬁ‘l xd‘tnr‘%gllté' f‘lﬂlneollsl43 IIl%'s‘?an I npor t ant
factor requigieds {ibr 1 8PG2LL R UARALAG AL %ﬁmld&lrwg) usg, pfgproduct s

in the fiel per unery an cosfretic conpo I t1ons.
thereof and processes for preparing the same.

0
R‘ (0R%)—A-R3=(ORY), - -ONI_

(27)
r-0" .

wherein Rl, R2, R4, x and y have the same meaning as defined
hereinbefore, R3’ represents a C7 to C20 linear or branched
alkylene group, L; represents a Cl to C40 linear or branched
alkyl group or a group, Rl-(ORz)x-A—R3'-(OR4)Y— wherein Rl,
R2, R3', R4, A, x and y have the same meaning as defined
hereinbefore, X represents hydrogen, alkali metal, ammonium,
alkylamine or alkanolamine.

The present invention also provides cosmetic
compositions containing a polyvalent metal salt of
phosphoric.diester (1).

The present invention furthermore provides
organo(poly)siloxanes which are modified with a polyvalent
metal salt of phosphoric diester, said siloxanes having
structural units represented by formulae (9) and (10), and

processes of preparing the same.



Accordingly, novel gelling agents whi.ch avail thenselves of the properties
of oils, in particular, silicone oils, can inpart thixotropic rheol ogy
property, provide transparent products of high stability with good - 5-
sensation during use and free of spinnability have been desired. US 4 152
289 di scl oses that the reaction product of a hydroxy ether and a

pent aval ent phosphorous conmpound w ¥h an al cohol can be enpl oyed to gel
organic liquids by mxing the reaction product wth an organic liquid in
the presence of certain alumniumactivator conpounds. EP-A-O 326 155

di scl oses pol yal um ni um di al kyl phosphate conmpounds as gelling agents for
oils and a conposition for external application conprising the sane. US 3
647 745 di scl oses sealing compositions conprising the

i
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9.

(9)

— Si— (D

|
gL

(16)

" wherein
R2: a C2 to C20 alkylene group,
R®: a Cl to C50 linear or branched alkylene group which
may optionally be substituted by a hydroxyl group,
p: a number from 0 to 200, |
| M: a polyvalent metal atom of divalent or polyvalent,
n: a number same as the value of the valence of N,
P RB, Rg, r10. independently reéresent a hydrogen
atom, an alkyl group, an alkoxy group, a phenyl group or a
structural unit represented by formula (10), and
w: a number of 0 or 1.

The present invention furthermore provides cosmetic



product obtained by reacting phosphorous acid with an organic and
subsequently treating the mxture with a netal base. Disclosure of the

| nventi on The present invention is to provide polyvalent nmetal salts of a
phosphoric diester represented by formula (1): [err] -5a- wherein [err]
represents a Cl to C20 linear or branched al kyl group, [err] and [err] are
the sanme or different and independentby represent a C2 to C3 |linear or
branched al kyl ene group, [err] represents a C3 to C20.linear or C5 to C20

oranched ol NLens IGHR 0GP ESR0L 2 Ak MBS Toe s amindn’, , 202, e
0 0020 ok, FERASR R o R4 Y0 PRRTENER Bhibndiaw or
diester.

The cosmetic compositions containing the
organo(poly)siloxane modified with a polyvalent metal salt
of phosphoric diester represented by formula (1) according
to the present invention have sufficient thixotropy while
exhibiting no spinnability, are transparent, stable, and are
excellent in sensation during use.

Moreover, the organo(poly)siloxane modified with a
polyvalent metal salt of phosphoric diester according to the

© present invention are capable of imparting thixotropic
rheological property to silicone oils to.be incorporated in
a variety of cosmetic compositions and perfumery, of
constituting gels which are highly safe, transparent,
excellent in sensation during use, and free of spinnability,
‘and therefore, cosmetic compositions containing the same can
give a non-sticky and refreshing sensation to.users, are
stable as time passes, and running of .liquid can be .

prevented even though abundant silicone oils. are present..

Best Mode for carrying out the Invention

The polyvalent metal salts of a phosphoric diestex
according to the present invention are represented by
formula (1) as described hereinbefore. Specific examples of
rR!, which is a Cl to C20, pfeferably-c4 to ClO linear or

branched alkyl group, include methyl, ethyl, n-propyl,



meani ng as defined hereinbefore, Mrepresents a dival ent or polyval ent
(i.e., trivalent or higher) netal ion, and mrepresents the sane val ue as
.the valence of M In the preparation of these polyvalent netal salts of
phosphoric diesters (1), phosphoric diesters represented by fornmula (2)
which will be described |ater are used. O the 6 diesters of formula

(2), those where [err] is a C7 to C20 linear or branched al kyl ene are novel

conmpounds. Accordingly, the present invention also provides phosphoric

or epar | ng. REERRRL 1 A1 s ST ey R P RE L ar B ng as

e e SRR 1 ok PSP e ) ST S
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl,
nonadecyl, eicosadecyl, neopentyl, 2-ethylhexyl, 3,3-
dimethylbutyl, 1,1,3,3-tetraméthylbutyl, 3,7-dimethyloctyl,
3,7-dimethyloctane-3-yl, 2-hexyldecyl, 2-heptylundecyl, 27
octyldodecfl, 3,7,11-trimethyldodecyl, 3,7,11,15~
tetrémethylhexadecyl, 3,5,5-trimethylhexyl, 2,3,4-
trimethylpehtén-3-yl, 2,3,4,6,6-pentamethylheptan-3-yl and
iso§tearyl,'and particularly t-butyl is most preferable
since it has an excellent abilitj in its geliing effect on
silicone oils.

Specific examples of C2 to C3 linear or branched
alkylene groups represented by R? and R4'include ethylene
and methylethyleﬁe. Preferable examples of the integars of
x and y are 0 to 5. Specific examples of C3 to C20 linear
or C5 to C20 branched alkylene groups represented by R3
include trimethylene, tetramethylene, pentamethylene,
hexamethylene, heptamethylene, octamethylene, nonamethylene,
decamethylene, undecamethylene, dodecamethylene,
tridecamethylene, tetradecamethylene, pentadecamethylene,
hexadecamethylene, hebtadecqmethylene, octadecamethylene,
nonadecamethyléne, eicosadecamethylene, 3-methylpentan-1,5-
diyl, 2-ethylhexane-1,6-diyl, 3,7-dimethyloctane-1,8-diyl
and 3,7-dimethyloctane-3,8-diyl, with C4 to C9 lenear or C5
to C9 branched_alleene groups being preferred.

Moreover, among the groups represented by L, specific



al kyl group or a group, [err] wherein [err] R2, R3, R4, A x and y have
t he sanme neani ng as defined herei nbefore, X represents hydrogen, alkal
nmetal, ammoni um al kyl am ne or al kanol am ne. The present invention al so
provi des cosnetic conpositions containing a polyvalent netal salt of
phosphoric diester (1). The presenty i nvention furthernore provides
organo( pol y)sil oxanes which are nodified with a polyvalent netal salt of
phosphoric diester, said siloxanes having structural units represented by

f or nul ae SPRARF(4D)Clak@ BfBcténesroprphapaches P&ydasroup ingludg
wherei n %ngd 6562éi£y£28e225¥£38ehgggggbefore, 2-dodecylhexadecyl,

2-tetradecyioctadecy1 and 2-hexadecyleicosyl, with C4 to C20
lenear or branched alkyl groups being preferred. |

Specific examples of divalent or polyvalent metal atoms
Ca, Al, Fe (I1I), Fe (II), Ba, Ti, Zn and Zr, among which Ca
and Al are particularly preferred.

These polyvalent metal salts (1) of phosphoric diester
according to_the present invention are prepared, for
example, by reacting a bolyvalent metal salt rebresented by

formula (3):

MyYo (3)

wherein M has the same meaning as defined hereinbefore, Y
represents an organic or inorganic anion, p and g are
integers which correspond to the valence of Y and m,
respectively and are minimum ratios; with a phosphoric

diester represented by formula (2) or a salt thereof:

0
Y- OR%),—A-R3- (0RY), -0~ Il
X y \P—UX

(2)
-0

wherein Rl, Rz, R3, R4, A, L, x and y have the same meaning



[err]: a Cl to C50 linear or branched al kyl ene group which nmay optionally
be substituted by a hydroxyl group, p: a nunber fromO to 200, M a

pol yval ent netal atom of divalent or polyvalent, n: a nunber sanme as the
val ue of the valence of M [err]: independently represent a hydrogen atom
an al kyl group, an al koxy group, a phényl group or a structural unit
represented by fornula (10), and w. a nunber of 0 or 1. The present

i nvention furthe jor ¢ rovi des .cosmetic ons_ whi ontain the
o gano( pol Y I9CAIES P FLBRCRPER akp P RrARENE V=R A DR G  phor |
di ester. The cOs 0s S ai (pol y) si | oxane
o e Wi poblaREIRS RIPE: aENECY AL Y
The- phosphoric diesters and salts thereof represented
by formula (2) which are useful in the present invention are

prepared, for example, by reacting an alcohol represented by

formula (4):
R1-(0R?),-a-R3-(0R?) -oH (4)

wherein Rl, R2, R3, R4, A, x and y have the same meaning as
defined hereinbefore, or a mixture of an alcohol represented

by formula (4) and an alcohol represented by formula (5)
L"-0H (5)

wherein L" represents a Cl to C40 linear or branched alkyl
group, with a phosphorylating agent, followed by
neutralizing with a monovalent base as desired.

The alcohols represented by formula (4) are prepared,
for example, by reacting an alcohol reéfesgnted by formula

(6) or a carboxylic acid represented by formula (7):
R1-(0R?),-OH (6)

0
Rl—(ORz)x-gOH (7)



of phosphoric diester represented by formula (1) according to the present

I nvention have sufficient thixotropy while exhibiting no spinnability, are
transparent, stable, and are excellent in sensation during use. Moreover,

t he organo(poly)siloxane nodified with pol yval ent nmetal salt of
phosphoric diester according to the presént invention are capabl e of

I nparting. thixotropic rheol ogical property to silicone oils to be

i ncorporated in a variety of cosmetic conpositions and perfunery, of

consti t utdiergehSRMi &R ana i glalve ML sdriansRM By aextet iead in
sensation during use, and free of spinnability, and therefore, cosnetic

conposi t ilaseinbefbmrengwilth samalogengiting agentstswdly asidehiibbéngdhi ng
sensation to users, are stable as tinme passes, and running of liquid can-be
pr event ecckienidaeuhisbydddmomdide c @hwsphaeres et pieitkonide Best Mbde for

carrying out the Invention_ The pol yval ent nmetal salts of a phosphoric
di ester aRkesEhAFUSO PEREaGda#Aq nRIRSRIPEES FebPeerifed BYOFBRATLEE (1)

as descri bed herei nbefore.. Spkcificg exappl es. of
pentabromide, hydré%en cﬁioriég)and hydrogen bromide, to

obtain a corresponding halogenated product, with which an

excessive amount of diol represented by formula (8):
HO-R3-(OR? )y~OH (8)

wherein R3, R* and y have the same meaning as defined
hereinbefore is reacted in an inert solvent such as toluene
and xylene in the presence of a base such as sodium
hydroxide oxr the like.

Examples of the.phosphorylating agents to be reacted
with the mentioned alcohols include phosphorus . pentaoxide;
phosphoxrus oxyhalides such as phosphorus oxychloride; and
polyphospﬁoric acids.

When phosphorus pentaoxide is used as a phosphorylating
agent, alcohol (4) or a mixture of alcohol (4) and alcohol
(5) is reacted with a 1 to 0.1 mol fold, preferably 0.5 .to
0.2 mol fold of phosphorus pentaoxide at 50 to 90°% for 3 to
15 hours.

When phosphorus oxyhalides are used as a
phosphorylating agent, alcohol (4) or a mixture of alcohol
(4) and alcohol (5) is reacted with a 1 to 0.1 mol fold,

preferably 0.6 to 0.4 mol fold of phosphorus oxyhalides at



[err] which is a Cl1 to C20, preferably ¢4 to Cl10 linear or branched alkyl
group, include nethyl, ethyl, n-propyl, 9 isopropyl, n-butyl, isobutyl,
t-butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl,
tridecyl, tetradecyl, pentadecyl, hexadggyl, heptadecyl, octadecyl,
nonadecyl, eicosadecyl, neopentyl, 2-etnylhexyl, 3,3- dinethylbutyl,
1,1,3,3-tetranet hyl butyl, 3, 7-dinmethyl octyl, 3, 7-di met hyl oct ane- 3-yl ,

2- hexyl decyl, 2-heptylundecyl, 2- octyldodecyl, 3,7,11-trinethyl dodecyl,
3,7,11, 15--6@ttan20 Hy| hpxaderpbly3ak, 54ir iteetiofAdietord ,1 33,36 hours.
trimethyl pentan-3-yl, 2,3,4,6, 6-pentanethyl heptan-3-yl and isostearyl, and
particul ar’¥y neeREsarys modveptsf sushl @ss itedrrattydiasf wrareael |etherd) ity
inits gelling effect on silicone oils. Specific exanples of C2 to C3

li near or #dnkpEfiary amines such as triethylamine and pyridine may

optionally be added.

After completion of the reaction, 1 to 2 fold
equivalent of watér based on the phosphorus oxyhalide was-
added to the reaction mixture for a complete hydrolysis of
the phosphorus oxyhalide to obtain phosphoric diester (2).

In this reaction, pyro-phosphoric monoesters and the
like are by-produced together with the target phosphoric
diester. Therefore, when phosphoric diesters of higher
purity are desired, a purifying process as disclosed, for
example, in Japanese Patent Publication (Kokoku) No.
29195/1989 may be followed, in which the reaction mixture is
‘added with water for carrying out hydrolysis ih an acidic

.condition, subsequently a base is added thereto for
hydrolizing again to convert the phosphoric monoesters into
orthophosphoric acid and organic hydroxy compounds, which
are removed from the reaction system.

Furthermore, when a mixture of alcohol (4) and alcohol
(5) is used, alcohol (4) may first be used to obtain a
phosphoric monoester, and then alcohol (5) is reacted
thereto to obtaiﬁ a phosphoric diester.

The thus obtained phbsphoric diester can be converted
into a salt form by neutralizing with a monovalent base
as desired. Examples of the monovalent base include

hydroxides and carbonates of alkali metals, ammonia,



al kyl ene groups represented by R2 and R4 include ethyl ene and

nmet hyl et hyl ene. Preferabl e exanples of the integars of x and y are 0 to 5.
Specific exanples of C3 to C20 linear or C5 to C20 branched al kyl ene groups
represented by [err] include trinethyl ene, tetramethyl ene, pentanethyl ene, -
hexanet hyl ene, hept anet hyl ene, oct anet hylhene, nonanet hyl ene, decanet hyl ene,
undecanet hyl ene, dodecanet hyl ene, tri decanet hyl ene, tetradecanethyl ene,
pent adecanet hyl ene, hexadecanet hyl ene, hept adecanet hyl ene,

oct adecangt kyh@f.nd QiR ecBoBi dVAmiee . e'l@@ﬁ@d%éaﬂflﬂh‘h@!n?,, sodium

3-net hyl pentan-1,5- diyl, 2-ethyl hexane-1, 6-diyl,

3, 7-di et hyh&@:@a&,l gﬁowhs/élmdmﬁdﬁo;dm@; hsb@sﬁﬁneaabSnduel,, sodiunC4 to C9
| enear or C5 to C9 branched al kyl ene groups being preferred. Moreover,

among t hehhgdowgeneprlesented aymnénispecriethylaniaaphed-of Cl to CAO i near
or branched al kyl " group include C1 to C20 al kyl descri bed herei nbefore,

2- dodecyl toistdayriolamine are exemplified, and among them, sodium,

hydroxide, potassium hydroxide and triethanolamine are
preferred.

Polyvalent metal salts (3) to be reacted with the thus

obtained phosphoric diesters oxr their salts (2).include' ST

calcium acetate, aluminum acetate, barium acetate, calcium
chloride,.calcium carbonate, aluminum sulfate, aluminum
chloride; ferric chloride, magnesium acetate, aluminum
nitrate and ferric-pe&chloraté, among which calcium acetate,
aluminum acetate, calcium chloride and aluminum chloride are
particularly preferred.

The reaction is carried out by mixing a polyvalent
metal salt (3) in an amount of 1/10 to 10 fold, preferably
from 1 to 2 fold based on phosphoric diéster or a salt
thereof (2) in 1 to 100 fold, preferabiy 2 to 20 fold of a .
polar solvent at 20 to 80°% for 1 to 6 hours under stirring.

- No limitation,is.imposed on the polar solvent, but solvents
which can dissolve phosphoric diesters and their salts are
preferred. Examples of such solvents include water,
tetrahydrofufan, methylalcohol, ethylalcohol and acetone.
They may be used singly or in coﬁbination of two or more.

After completion of the reaction, if the target
compounds are deposited as crystals, filtration is carried

out for collecting the crystals. If the target compounds



2-tetradecyl oct adecyl and 2-hexadecyl ei cosyl, with C4 to C20 | enear or
‘branched al kyl groups being preferred. Specific exanples of divalent or
pol yval ent netal atons Ca, A, Fe (IIl1), Fe (I1), Ba, Ti, Zn and Zr, anong
which Ca and Al are particularly preferred. These polyvalent netal salts
(1) of phosphoric diester according to t present invention are prepared,
for exanple, by reacting a polyvalent netal salt represented by fornula
(3): [err] (3) wherein Mhas the same neani ng as
defined hereinbefore, .Y represents an 02§9 i C_or inorganic anggn p and g
h ¥ty

are intedttS HhPERIEEH eSS0 EE R FES o1 N ot ol o R o T ely and
 cal't 't HETRERELT T s, HaliBer I e QRS R T R R B R L
acetone or the like are added for allowing the target
compounds precipitated.
Preferable examples of the thus obtained compounds (1)

according to the present invention include the following (1-

1) to (1-33).




as defined hereinbefore, X represents hydrogen, alkali nmetal, ammonium
_al kyl am ne or al kanol am ne. The phosphoric diesters and salts thereof
represented by fornmula (2) which are useful in the present invention are
prepared, for exanple, by reacting an al cohol represented by formula (4):
[err] wherein [err] A x and y have the $anme neani ng as defined
"hereinbefore, or a mxture of an al cohol represented by formula (4) and an
al cohol represented by forrmula (5) [err] (5) wherein L" represents
a Cl to C40 linear or branched al kyl group, with a phosphoryl ating agent,
foll owed by neutralizing with a nonoval ent base as desired. The al cohol s
represented by forrmula (4) are prepared, foll exanple, by reacting an

al cohol repfesented by formula (6) or carlboxylic acid represented by
fornul a (7):e$€£$ﬂ//j]//\\U//\V/“(jﬁ\\/’%'ﬁr‘PﬂlgCa (t—1)
0

C( I
/\/Y\UNW 0-)—P0l3A 2 (1—2)

g

C ¢ ANNANAN, .
/\/}/\D | 0=—P0)pCa  (1-3)
C( [[!] '
/K/\)\/\U/\/\/\/ UTFD]ZFa (1—14)
0 .
C( I
//\V/tj/N\D/ﬁ\/{0\\/A\/A\/”\uf\v/Ufb—thCa (1-5)
0 0 . .
C (s 1l .
CU/\/\/\/ ")TP032Ca : (1-— 6)
/\/\/\/\/\
Co [HE—PUJZCa

(1-17)

C (
/\/Y\ /\/\/\/\/\/\/Oﬂq—PUJgCa (1—8)

C( NN\ Il :
/\/.Y\U 0rP0Ae (1-9)



[err] (7) 12 wherein [err] and x have the sane meani ng as
defi ned herei nbefore; with a hal ogenati ng 1wyl chl ori de,

t hi onyl brom de, phosphorus trichloride, ph ﬁ@?ﬁﬁg EBEMI|pri de,
phosphorus tribrom de, phosphorus pentabrpn uashel) n_chljpride and
hydr og&his Shestlilad BeentRepladed ai n a cor r espdridi ng halogenated product, with which
an exces : diol represented by fornmula (8): [err]

(8) wher .y have the sanme neani ng as defined herei nbefore is
reacted in an 1 nert solvent such as toluene and xylene in the presence of a
base such as sodi um hydroxide or the |ike. Exanples of the.phosphorylating
agents to be reacted with the nentioned al cohols includegphosphorus

pent aoxi de; il
: (/\/Y\O/VONU/\/\/\/\/\D—)TPDJgCa (1—10

0
I
(/K/\/l\/\g/\/\/\/\/\ 0—P0)3A2  (1—11)

AN NI i (1-12)

0
(WUN\/\/‘J\/\ UTlfl’U]zCa (1—13)
/\/Y\U/\/_\/\/\/\(?p——n AL (1-14)
VA VAVANVAVAVAVAVAN 3

0

c=</\/\/\A/O/\0/\/\/\/\/\Hr‘r"—mzta (1—-15)



phosphorus oxyhal i des such as phosphorus oxychloride; and pol yphosphoric
aci ds. \Wen phosphorus pentaoxide is used as a phosphorylating agent,

al cohol _l_QL_a_anLu%e—e%-alcohol (4) and aIcohoI (5) is reacted with a 1

to 0.1 nol foI I ¢ e %40.5 to 0.2 nol fq' i phorus pent aoxi de at
50 to 90[er : hours When Bhosphjor S Sngevalide 2 used as a
phosphorylat hol (4) or a nlxt} e of Riap ?EW and al coho

(5) is react 0.1 mol fold, preferably—o0=¢ pl fold of
phosphor us oxyhalldes at 13 -60 to 30[err] preferably at -40 to 10[err]

for 1 to 36 hours. If necessary, solvents such as tetrahydrofuran and
ethers, and tertiary am nes such as triethylam ne and qyridine may
optional | y b d

YA VA AVAYaYaVaNNINE e
C( 0 0—3P~0BAL (1—1 )

. 0
» \/\/\/\/\/\/\/\/\n/\/\/\/\/\[,_,?_',!._

0kCa (1—17

(1—1138)

| U | D
\ANAAAANANA L AAAANA
C( : 07 _ 0——P—0) Ca
0 |

: Y
AVAVAVAVAN I
C (A/j)\u 0-%P—0J3AL (1-19)

VAVAVAVAVAN
0 U\ “
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After conpletion of the reaction,

1 to 2 fold equival ent of water based on

t he phosphorus oxyhalide was added to the reaction mxture for a conplete

hydrol ysis of the phosphorus oxyhalide to obtain phosphoric diester (2).
pyr o- phosphori c nonoesters and the |ike are by-produced

together with the target phosphoric di egper.
purity are desired,

this reaction

di esters of higher

In

Ther ef ore, when phosphoric
a purifying process as disclosed,

for exanple, in Japanese Patent Publication (Kokoku) No. 29195/1989 may be
followed, in which the reaction mxture is added with water for carrying
out hydrolysis in an acidic conditign, subsequently a base is added thereto
for hydrolilzi/ng again to convert th pqosphoric nonoesters into
or t hophosphofi 0 orgapd c : donpgunds, (Xh gﬂ are renoved from
the reactign tem ~Furt her when a r1xture of 3 (4) and al cohol
(5) is used; al cohok (4) may flrst & used %o obtain a phosphoric
monoester, and then al cohol (5) is reacted thereto to obtain a.phosphoric
di ester. — H-—
:;/U\/«vn\/\/\v/ﬂ PO | Ca (1-22)
L 2 1 2
[ 1 0—
|
WINAAANANA—R | 42 (1-23)
L. ' 2 13
I
:}/O\V}\/\v”\/\ufﬂ PO | Ca (1-24)
L 2 —J2
0
W INA g ANANANAN I (1-25)
| 0 9 PO 3A2
NN AANANN I (1—28)
- e 0= 0—4—P0 |,Ca
AN -
i SN ) J (1-217)
_ ll
— ' 2 3



The thus obtai ned phosphoric diester can be converted into a salt form by
neutralizing with a nonoval ent base as desired. Exanples of the nonoval ent
base i nclude hydroxi des and carbonates of alkali netals, anmoni a, 14

al kyl am ne and al kanol ami ne. More specifically, sodium hydroxide, potassium
hydr oxi de, sodi um carbonate, sodi um hydr2®encar bonate, amoni a,
triethylam ne and triethanol am ne are exenplified, and anong them ‘'sodi um
hydr oxi de, potassi um hydroxi de and triethanol anine are preferred.

Pol yval ent netal salts (3) to be reacted with the thus obtai ned phosphoric

di esters or ir saltg (2) include calciun1acetate al um num acet at e,
bari um acet at caIC|u chl oride, calcium ar al um num sul f at e,
al um num ch i d bc chl ori de, nagne3| ce ate al um num
(1—-29)
M/\ i
A Y VAN I
0 P—0 Ca .
2 :  (1—=30)
M/\ . ' i '
0- P—=0 | A2 (1-31)
2 3

P=0 J Ca  (1-32)
ANANNANNANNNN ) _

0 P—0 ) Ag (1-33)



nitrate and ferric perchlorate, anong which cal cium acetate, al um num
acetate, calciumchloride and alum numchloride are particularly preferred.
The reaction is carried out by mxing a polyvalent nmetal salt (3) in an
amount of 1/10 to 10 fold, preferably from1l to 2 fold based on phosphoric
diester or a salt thereof (2) in 1 to 2D0 fold, preferably 2 to 20 fold of
a polar solvent at 20 to 80[err], for 1 to 6 hours under stirring. No

limtation is §5§f§aiﬂyﬁﬁékirﬁg lgggyggtofggéggghégg%;?fgggprgan di ssol ve

phosphoric die elr salts are pre €s Of Such

sol vents jaehyde nWat®y +He W ©Of il{Hdh « 18H hy L8l EQB?bleeBFYbéhfiQ'ﬂﬁl and

acetone. They may "be used singly or in conbination of two or “nore. "After
conpl eti 03a@f elthe JreafliPhagddtd he k24851508 P05GER 8L Eydapanked as

crystals, filtration is carried . out for collecting the crystals. If the

target compeund® oils and fats such as olive oil and tsubaki oil,
hfdrocarbons such as liquid paraffin, Vaseline and squalane;
fatty acids such as lauric acid and stearic acid; higher
alcohols such as stearyl alcohol and isostearyl alcohol;
esters such as isopropyl myristate and isopropyl parmitate;
silicone oils having a polysiloxane structure.

Anmong the polyvalent metal salts of phosphéric diesters
according to the present invention, those in which at least
one end of alkyls represented by R! or L’ in formula (1) is
(CH3)3C- have excellent performance in gelling silicone
oils.

In formula (9) which represents the
organo(poly)siloxane modified with a polyvalent metal salt
of phosphoric diester (hereinafter referred to as "modified
organo(poly)siloxane") according to the présent invention,
examples of RS, which is a C2 to C20, preferably a C6 to Cl2
alkylene group, include ethflene, propylene, trimethylene,
butylene, pentamethylene, hexamethylene, heptamethylene,
octamethylene, nonamethylene, decamethylene, |
undecamethylene, dodeéamethylene, tridecamethylene,
tetradecamethylene, pentadecamethylene, hexadecamethylene,
and the like. Of these, hexamethylene, heptamethylene,
octamethylene, nonamethylene, undecamethylene and

dodecamethylene are particularly preferred.



15 are dissolved, a solvent such as hexane, ether or ethyl acetate is added
-thereto and extraction is carried out, or acetone or the |ike are added for
al l owi ng the target compounds precipitated. Preferable exanples of the thus
obt ai ned conmpounds (1) according to the present invention include the
followng (1- 1) to (1-33). 16 O 247

Examples of R®, which is a Cl to C50, preferably a Cl
to Cl10 linear or branched alkylene group which may be
substituted by a hydroxy group, include methylene, ethylene,
trimethylene, propylene, l-methylpropylene, butylene,
pentamethylene, 3-methylbutylene, 1,l-dimethylpropylene;,
hexamethylene, octamethylene, nonamethylene, decamethylene,
undecamethylene, 2-hydroxyethylene, 2-hydroxybutylene and 2-
hydroxyoctamethylene, among which methylene, propylene,
butylene; pentamethylene, hexamethylene and octamethylene
are particularly preferred. |

p is a number from 0 to 206, preferably from 0 to 10,
and more preferably from 0 to 5.

Examples of divalent or polyvalent metal atoms,
represented by M, include alkaline earth metals and divalent
or polyvalent transition metals. Examples of the alkaline
earth metals include Mg, Ca and Ba. Examples of the
divalent or polyvalent transition metals include Mn, Co, Al,
Ni, Cu, V, Mo and Nb. Of these metal atoms, Ca, al and Fe
are especially preferred.

Preferable exémples of the alkyl groups represented by
R’ and R® in formula (9) and by R? and R10 in formula (10)

which stands for another structural unit of the present

modified organo(poly)siloxane include Cl to C22 alkyl

groups such as methyl,. ethyl, propyl, isopropyl, butyl,
hexyl, pentyl, t-butyl, octyl, tetradecyl, docosyl and
octadecyl, and preferable examples of the alkoxy groups

include Cl to C22 alkoxy groups such as methoxy, ethoxy,



18 19 = 20 21 The polyval ent netal salts of phosphoric diesters
according to the present invention are capable of gelling a variety of oily
agents. Exanples of such oily agents include oils and fats such as olive

oi |l and tsubaki oil, hydrocarbons such g; | i qui.d paraffin, Vaseline and
squal ane;

propoxy;, pentyloxy, butoxy, 2-ethylbutoxy and 2-
ethylhexyloxy.

The modified organo(poly)siloxanes according to the
present invention are not particularly limited so long as
they have the structural units represented by formulae (9)
and (10). The manner‘of linking of the units”is not
particularly limited. The units (9) and (10) may form a
linear 1iﬁkage structure, a network structure, a cyclized
structure, or a mixed structure of these. Moreover, units
(9) and (10) may be linked at random or in'block,
respectively.

The most preferable modified organo(poly)siloxane
according to the present invention are those having the

structure of formula (11).




~

fatty acids such as lauric acid and stearic acid; higher alcohols such as
stearyl alcohol and isostearyl alcohol; esters such as isopropyl nyristate
and isopropyl parmtate; silicone oils having a polysiloxane structure.

. Anong the polyvalent netal salts of phosphoric diesters according to the

" present invention, those in which at |e¥st one end of alkyls represented by
[err] or L' in formula (1) is (CH3)3C have excellent performance in
gelling silicone oils. In formula (9) which represents the
or gano( pol y) si | oxane nndifigd wi th a polyval ent netal salt of phosphoric
di ester (hereinafter referﬂ H to as "nodi fied organo(pol y)sil oxane")
according to the present ihyentjpn, exanples of R5 which is a C to C20,
preferably a C6 to Cl2 al(R§ideri8 group, include ethylene, propylene,
trimethyl ene, butylepg pemtianethyl ene, hexanet hyl ene, heptanet hyl ene,
oct anet hyl ene, n?Ea t hyl e,?gecanegfylene, undecanet hyl ene,
dodecanet hyl ene,gleLi hy, X radecanet hyl ene, pent adecanet hyl ene,
hexadecanethyle#%, (lﬁ?' S d?g R

R 3o :
' 6 ;]
Chy Clip— R (08%) - 0. »
- P—0- - ) 11
| Chy Cly— 8- OR) 07 | © o e (LD
23 - 26

R“—-(?iﬂ)u— Si—(?sn;—a”

25 28
R 20 KO
@si)e— R*
km

wherein

R5, RG, P, M and n have the same meaning as defined
hereinbefore, | |

r11 to.R28 each independently represent Cl to C22 alkyl
or alkoxy, or phenyl, with the proviso that R15 and r24 nay
join together to be a divalent oxygen atom, with methyl
being particularly preferred, and

q, r, s, t, u and v each independently represent a
number from 0 to 1000.

Preberable examples of the modified
organo(poly)siloxgnes represented by formula (11) according

to the present invention include the following (1l-a)-(1l1-

m).



and the like. O these, hexanethyl ene, heptanethyl ene, octanethyl ene,
nonanet hyl ene, undecanet hyl ene and dodecanet hyl ene are particularly
preferred.- 22 Exanples of R6, which is a Cl to C50, preferably a Cl to
Cl10 linear or branched al kyl ene group which may be substituted by a hydroxy
group, include nethyl ene, ethylene, tria®thylene, propylene,

1- met hyl propyl ene, butyl ene, pentanethyl ene, 3-nethyl butyl ene,

1, 1- di et hyl propyl ene, hexanet hyl ene, octanet hyl ene, nonanet hyl ene,

decanet hyl enéOTBRdacanet hyl ene, ~ 2- hydr oxyet hyl ene, 2- hydr oxybutyl ene and 2-
hydr oxyoct anet hyl ene, anong whi ch net hyl ene, propyl ene, butyl ene,

pent anet hyl ene, hexanet hyl ene and oct anet hyl ene are particularly preferred.
“p is a nunber fro to 2 priligerably from 0 go 1Q, and nore preferably

fromO to 5. . . |
HL=Si=0-Si/ M NAAANg, b— .

CHy  CH,
' CHq
oo \
%c—?&~ug
0 0
(H;;C—Sli/VV\/\/\/\u) g—u )
i 2 _ Ca (11-b)
0
I
%C—?r~ﬂh
' 2
N Ciy- /
CHy Chy | D
. |
| | 2P0 2 (ll-c)
CHy  CHj
CHy CH, | 0
I | I
u@c~?p-u~?y”V”vAvAva“qhp—n g A (11-a)
CHy  CHj
CH,y : :
i N
hc—?h—mh
0 0
(Hc-éi/\/\/\/\/\/\m I
0
l
HyC—Si—CHy

N, 3



Exanpl es of divalent or polyvalent netal atons, represented by M include
al kaline earth netals and divalent or polyvalent transition netals.

Exanpl es of the alkaline earth netals include My, Ca and Ba. - Exanpl es of
the di valfemmura-pdl yval ent transition mgtals include M, Co, A, Ni, Cu, V,
Mo and Nb. O these netal atoms, Ca, al "and Fe are especially preferred.
Pref er abl e exanpl es a{:,et he al kyl groups represented by R7 and R8 in formula

(9) and by [err] and rr] in formula (10) vvh']\:h stands for anot her
structural unit qfclég piesent nodified organofpoly)siloxane include C1 to
C22 al kyl groups Suc as et hyl, ethyl, propylj isopropyl, butyl, hexyl,
pentyl, t-butjyl, octgl, tetradecyl, docosyph anfl octadecyl, and preferable
exanpl es of the al kojy grouBWlmlﬂttb C22 al koxy groups such as
met hoxy, etho y,(H3C—8|B/V\D eP—0 | AL (11-f)
0
HaC Sl CH |
w—— l—— . -
3 | 3 )3
Clig
CH3 ‘i“s 0 o
. I |
. H . 3
CHy  CHq
cln3 . ?H;{ _ 0
; ; AANNANNAN "._
(H3C-(S'10‘)r?l/.\/\0 | 02 P—0 , 02 (11-h)
. CHy CHg '
. CHy CHy ‘
/ A AN
H3C_.(sl 10)1_311/\/\/\/\/\/\ 0 0
CHz CHg \ /
P ©pa (11-1)
fliﬂa fi“a : / \ :
HC—Si0)-5i VNN g
\ | I )
CHj - CHy _
/ CHg . \
0
+
CH3—Sll‘—CH3 P AZ (11-3)
0 / \
8
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propoxy, pentyl oxy, butoxy, 2-ethylbutoxy and 2- ethyl hexyl oxy. The
nodi fi ed organo(pol y)sil oxanes according to the present invention are not
particularly limted so long as they have the structural units represented
by formulae (9) and (10). The manner of linking of the units is not
particularly linmited. The units (9) an@7(10) may forma linear |inkage
structure, a network structure, a cyclized structure, or a m xed structure
of t-hese. N@rgov r,,units (9) and (10) may be linked at randomor in bl ock,
respectively? Tha?ndst preferabl e nodi fied organo(poly)siloxane according
to the present invention are those having the structure of fornula (11).

24 wherein

G \

H3C—Si—CH3

Ca (11-k)

Cig CHg : ” .
¢ l "/“vAwf\/\/“»f\ \w
ﬂgC"’Sl i—0 —'SI i . 0

| | :
HaC—Si—0—8i M IAAN

[ 3
N\ [I:H3 CHy : /e

0 _
0 0 ;>R<; | AL (11-1)

/ o N\

H3C—'Sli—'CH;;

C; O 0 |
A I -
HsC—SIl—O—SllNW\/\/\O):P—U. AL (1l-m)

. 2

Chy 0

H3C""S|i—'CH3
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[err] p, Mand n have the sanme neaning as defined hereinbefore, [err] to
[err] each independently represent Cl to C22 al kyl or al koxy, or phenyl,
with the proviso that [err] and [err] may join together to be a divalent-
oxygen atom wth nmethyl being particularly preferred, and g, r, s, t, u
and v each independently represent a nm28rber fromO to 1000. Preberable
exanpl es of the nodified organo(poly)siloxanes represented by formula (11)
according to the present invention include the following (11-a)-(11- nm).
25 formul a-1 ‘The modified organo(poly)siloxanes according to the
present invention are prepared by reacting an
organo(poly)siloxane having the following structural units

(12) and (10):

—Si0— ' (12)

~—Si—(0),— (10)
L1 |

wherein R7, R9, Rlo and w have tﬁe same meéning as d;fined

hereinbefore, with a polyvalent metal salt of phosphoric

diester containing an unsaturated group represented by

formula t13):

CH2=CH—R5-(UR5)5'U\|3 o - ot (13)
Clp= CH—~ B~ (08%) 507 no

wherein Rs, Rs, p, M and n'have the same meap;ng as defined
hereinbefore.
The organo(poly)siloxanes having units represented by
- formulae (12) and (10), thch are to be used in the present
invention, are not particularly limited so long as they have
these structurai units of formulae (12) and (10). The

manner of linking of the units is not particularly limited.



formul a-2 ' 26 27 formul a-3 28 The
nodi fi ed organo(pol y)sil oxanes according to the present invention are
prepared by reacting an organo(poly)sil oxane having the foll ow ng
structural units (12) and (10): [err] (12) wherein [err] and w have the

sane neani ng as defined hereinbefore, whgh a polyvalent netal salt of
phosphori c

The units (12) and (10) may form a linear linkage structure,
a network structure, a cyclized étructure, or a mixed
structure of these. Moreover, units (12) and (10) may be
linked at random or in block, respectively.

Preferable examples of these organo(poly)siloxanes are

shown below.




di ester containing an unsaturated group represented by fornmula (13): [err]
wherein R5, R6, p, Mand n have the sanme neani ng as defined hereinbefore.
The organo( pol y)sil oxanes having units represented by forrmulae (12) and
(10), which are to be used in the present invention;,; are not particularly
limted so long as they have these struygtural units of formulae (12) and
(10). The manner of linking of the units is not particularly |imted. 29
The units (12) and (10) may forma linear |inkage structure, a network
structure, a cyclized structurgg or 53 mxed structure of these. Moreover,
units (12) and (10) nmay be lirnked & randomor in block, respectively.
Pr ef erabl e exanpl es of th?lse_oérlgg?@gscl_yi){a | oxanes are

X

R31 R33

29,31

t
H—Si—(U?i)x—H
FELIE

29 32 33

R°L Si— (080 — O5i)7— 14
R31 i k35

32

(

Sl)rx_'R
&34 37

T
?lﬂ)y (?1 ?10)z gis
| H

wherein

R29 to R3? each independently represent alkyl
(preferably Cl to C22 alkyl), alkoxy (preferably Cl to C22
alkoxy) or phenyl, with methyl being particularly preferred,

X, Y. z and d each independently represent a number
from 0 to 1000, with x being preferably from 1 to 10 and the

others being preferably from 0 to 80.



shown bel ow. 30 [err] wherein [err] to [err] each independently

represent alkyl (preferably Cl1 to C22 alkyl), al koxy (preferably Cl to C22

al koxy) or phenyl, with nmethyl being particularly | Ted, X, and
each i ndependently represent a number fromO to {0 OTH‘WSFFEI';%;%%%E‘\%
.preferably from1 to 10 and the others3geing pref eflabl y ##UMfi*0FY 0 80

. Exanpl es of these organo(poly)siloxanes include 1,3,5,7,9-pentanet hyl
cycl opent asi | oxane, 1, 3,5, 7-

‘Examples of these organo(poly)siloxanes include

1,3,5,7,9—§entamethyl cyclopentasiloxane, 1,3,5,7- '
tetramethyl cyclotetrasiloxane, 1,1,1,3,5,7,7,7-octamethyl
tetrasiloxane, tris(trimethylsiloxy)silane, 1,1,3,3,5,5~
hexamethyltrisiloxane, 1,1,1,3,5,5,5-heptamethyl
trisiloxane, pentamethyl disiloxane, 1,1,3,3-tetramethyl
disiloxane, triethylsilane, diethylmethylsilane, 1,3-

. diphenyl-1,3-dimethylsiloxane, diphenylmethylsilane,
1,1,1,3,3;5,5-heptamethyl trisiloxane, |
methyltris(dimethylsiloxy)silane, 1,1,3,3,5,5,7;7~octamethyl
tetrasiloxane, phenyl dimethylsilane, triisopropylsilane,

tri-n-octylsilane and triphenylsilane. -

d
31

In the practice of the present invention, -the above- - ..

described ofgano(poly)siloxanes to be used may be those
prepared by a variety of conventional methods or may be

. commercial products. obtainable.from the market. = Examples of
the-commercial products include TSF484, TSF483, XF40-A2606,
XF40-A1629, XF40-A5149 and XF40-A2484 (all manufactured by
Toshiba Silicone X.K.)

Furthermore, in the practice of the present invention,
the polyvalent metal.salts of a phosphoric diester
containing an unsaturated group represented by formula (13)
are prepared by any known methods. For exaﬁple, they may be
prepared in a following manner: First; a phosphorus
oxyhalide and 2 to 4 fold mols, preferably 2 to 2.5 fold
mols based on the amount of halide of an alcohol having an

‘unsaturated bond at the terminal, represented by the formula



tetramet hyl cyclotetrasiloxane, 1,1,1,3,5,7,7,7-octanethyl tetrasil oxane,
tris(trinmethylsiloxy)silane, 1,1, 3,3,5,5- hexanethyltrisil oxane,
'1,1,1,3,5,5,5-heptanethyl trisiloxane, pentanethyl disiloxane,
3-tetramethyl disiloxane, triethylsilane, diethylmethylsilane, 1,3-
nyl -1, 3-di net hyl si | oxane, di pheny“net hyl sil ane,

3, 3, 5 5- hept anet hyl trisiloxane, nethyltris(dinmethylsiloxy)silane,
3,5,5,7,-7-0cC thy tetrasil oxane, phenyl dinethylsilane,
|sopropyC§QF€HeR ﬂCQﬂ 1ﬂHmehur&nniR 4 randip dreeve |the heapeacti ce
of the present invention, the above- described organo(poly)siloxanes to be
used may bemersdagprsAafdingd herginhefare canemloned nk? HRRCHrinmg be
comerci al praoducts obtalnable fromthe market, Exanples of the conmmerci al

product s i nEPdYETESEMEh assiarahyero iy, ddehphether xmethghene and
Sracti e of &Prgrpm@éf d %&ﬁ%loﬁ{' e, FIRATER Gbid catalEsbregen s

phosphorlc %le

1,1, 3,
dlphe
1,1,1,
1,1,3,
tri

ylamlne, tributylamine, and pyridine at -30 to -10°
for 2 to 4 hours, then at 0 to 10°¢ for 2 to 12 hours to
obtain a corresponding phosphoric diester. Next, the
obtained diester and 1/n to 10 fold equivaient (n has the
same meaning as defined hereinbefore) based on the amount of
diester of a salt of divalent or polyvalent meéals such as
Ca(CH3C00),, CaCl,, CaBr,, CaCO3, Al,(SO4)3, Al(CH3CO0)3,
AlClg, Al(NO3)3( BaCO3, Fe(ClO4)3, Fe(NO3)3, FeClj and

Mn (VH3CO0), are allowed to react in a solvent mixture
containing water and a solvent such as tetrahydrofuran,
ethanol, methanol and butanocl at 20 to 70%¢ , followed by
purifying by recrystallization, washing and the like if
necessary, to obtain a polyvalent metal salt of a phosphoric
diester containing an unsaturated group represented by
formula (13).

In the practice. . of the present invention, an
organo(poly)siloxane having structural units (12) and (10)
described hereinbefore and a formula (13) compound which is
a polyvalent metal salt of a phosphoric diester containing
an unsaturated group are reacted in a'solvent such as
toluene, hexane, chloroform, diisopropylether and
ﬁetrahydrofuran which is capable of dissolving the starting

material and which has a volume of 1 to 100 fold on a weight .



cont ai ni ng -an unsaturated group represented by fornmula (13) are prepared by
any known net hods. For exanple, they may be prepared in a follow ng manner:
First, a phosphorus oxyhalide and 2 to 4 fold nols, preferably 2 to 2.5
fold nols based on the anmount of halide_of an al cohol having an unsaturated
bond at the ternminal, represented by thé3formula 32 [err] wherein [err]
and p have the sane neani ng as defined hereinbefore, are allowed to react
in a solvent such as tetrahydrofuran, diethylether, nmethylene chloride and

tol uene, pasidcoprenenceral vetghal yst thduchrastiniehatexales, at 20
tributylamne, and pyridine at -30 to [err] for 2 to 4 hours, then at 0 to
10[err] fis POO%. 1Poholr sot bOohbare.a correspondi ng phosphoric diester.
Next, the obtained diester and 1/n to 10 fold equivalent (n has the sane
meani ng as defImedaheyéngbefibr thibaredctionhe iantisntpusfferred that a

transition metal such as platinum, rhodium, nickel and
palladium, a transition metal compound or a transition metal
complex be added as a catalyst in an amount of 1074 to'lo's_
fold mols of the total amounts of the starting materials.
The reaction ratio between the starting organo(poly)siloxane
and the polyvalent metal salt of a phosphoric diester
containing an unsaturated group is not particuiarly limited
and may be.determined in accordance with the ultimate
denaturation degree of the target modified
organo(poly)siloxane. For example, given that the number of .
SiH bonds in the starting organo(poly)siloxane is J, and if
all the SiH bonds in' the number of J are to be modified,

not less than J/2 mols, preferably from J/2 to 5xJ fold mols
of a polyvalent metal salt of a phosphoric diester
containing an unsaturated group based on the amount of
organo(poly)siloxane are used.

After completion of the reaction, the catalyst is
removed_by filtration using activated carbon and the like,
the solvent is evaporated, and subsequently, unreacted
organo(poly)siloxanes or the like are discarded by acetone
washing or the like, t';hereby obtaining an
organo(poly)siloxane modified with polyvalenﬁ ﬁetal,salt of
a phosphoric diester according'to the present invention.

The thus obtained polyvalent metal salts of phosphoric



diester of a salt of divalent or polyvalent nmetals such as [err] [err] are
allowed to react in a solvent m xture containing water and a sol vent such
as tetrahydrofuran, ethanol, nethanol and butanol at 20 to [err], followed
by purifying by recrystallization, washing and the like if necessary, to
obtain a polyvalent metal salt of a phogphoric diester containing an
unsaturated group represented by fornmula (13). In the practice of the
present invention, an organo(poly)siloxane havi ng structural units (12) and

o arschiREeers be“’g;a"ha"i@o%p R ol O s Pl B

er con al ni ng an- unsaturated

group are rggﬁt ggamr% ffél}‘ﬁ}% @fv%%%ygnsrehsééﬂel &8 81 gk 21 Ahg

d||sopropy of uran I s capabl e of dissolving the
starting g@%ﬁ&'@h @%%ﬂ@ﬂéﬂhéﬁﬁhitdp|ﬂﬂ§l@§ dutRr 490efetdron,a weight

electronics, automobiles, machines, medicines, cosmetics, -
fibers, papers, pulps, building materials, paints and in
other technical fields so long as oil ingredients orx
silicoﬁe oils are utilized. 1In particular, application to
the cosmetic field is preferable. When the compounds are
incorporated~into cosmetic compositions, it.is preferred
that the amounts be 0.01 to 20% by weight, paréicularly 0.3
to 6% by weight based on the total weight of the
composition. Amounts less than 0.01% by weight cannot
achieve satisfactory stability of the cosmetic compositions,
and amounts exceeding 20% by weight render the composition
system very viséous, resulting in poor quality of cosmetics
with -deteriorated extendibility,-greasiness and sticky
sensation.

The cosmetic compositions according to the present
invention optionally contain polyether modified silicones,
ordinary oils for cosmetics, humectants, intercellular
‘lipids such as ceramide} UV absorbers, chelating agents, pH

 modifiers, preservatives, thickeners, colorants,
pharmaceuticals, emulsifiers, detergent components and the
like, besides siliconé oils such as dimethylpolysiloxane,
methylphenylpolysiloxane, octamethylcyclotetrasiloxane and
decémethylcyclopentasiloxaneL so long as the effects of the

invention are not impeded.



33 basis of the total weight of the starting materials, at 20 to [err] for
1 to 10 hours. In carrying out this reaction, it is preferred that a
transition nmetal such as platinum rhodium nickel and palladium a
transition nmetal conpound or a transition netal conplex be added as a
catal yst in an anmount of 10-4 to 10-6 B8/d nols of the total anopunts of the
starting materials. The reaction ratio between the starting
organo( pol y) si l-oxane and the pol yval ent netal salt of a phosphoric diester
cont ai ni ng an Tiesatasme i graugps st itrs pactocdiagl yol thet pdeardtmay be -
determned in accordance with the ultimate denaturation degree of the
tar get nodivVierdd Uy IR (RRABARed ot . apparershpl vnifpvengehst byhe nunber of
SiH bonds in the starting organo(poly)siloxane is J, and if all the SiH
bonds i n BiRNGNREHANDISHYLEFNG i akeverdascrbbefessgrrdaests by s,
preferably fromJ/2 {o 5§9‘;old nol s of a polyvalent netal salt of a
phosphor i nyentinnal methods. Moreover, when components which

constitute an emulsion phase or an aqueous phase are added,

stable w/O.or O/W emulsion cosmetic compositions can be

obtained. When 10 to 40% by weight, preferably 15 to 30% by

weight of powders are inco;porated into the thus dbtained

gels or emulsions, foundations of an emulsion type or a

cream type can be obtained. Examples of such powders

include body'pigments which are ordinarily employed in the

manufacture of cosmetics, such as talc, mica, kaolin, and

sericite; inorganic pigments such as titanium oxide, zinc"

oxide, iron oxide-and ultramarine; pearling pigments of

titanium-mica type; organic pigments such as Blue #404, Red

#202 and Yellow #401. In the present invention, one or more

of the above-described pigments are arbitrarily selected and

used.

The cosmetic compositions according to the present

invention encompass hair~care compositions such as hair

styling compositions, shampoos, rinses and the like.

Examples

The present invention will be described in more detail
by way of examples, which however, should not be construed
as limiting the invention thereto.

Example 1:



contai ni ng an unsaturated group based on the anount of organo(poly)siloxane
are used. After conpletion of the reaction, the catalyst is renoved by
filtration using activated carbon and the |like, the solvent is evaporated,
and- subsequent |y, unreacted organo(poly)siloxanes or the |like are discarded
by acetone washing or the |like, thereby3ébtaining an organo(poly)sil oxane
nodi fied with - polyvalent netal salt of a phosphoric diester according to

t he present invention. The thus obtained i valent netal .salts of

phosphori c 3XTEPATAION RE & At yg% oREnBROABRPFFEqddPERST (1-

pol yval ent -netal salts of phosphorlc dlesters are useful as a gelling agent
in various~ttéchnical fields such as electric, electronics, autonobiles,

D oS o "P0 G185 S (%00 "HdE] %o PEPBL fexBHEAZ01 DUBbIGNG 1yser  al s,
mol) of sodium hydroxide and 1 liter of xylene were placed |
in a 3-liter four-neck flask equipped with a Dean-Stark
trap, and heated to 100 C while introducing nitrogen gas.
Subsequently, 120 g (0.62 mol) of 2-ethylhexyl bromide was
added dropwise thereto, and refluxed until water is no more
discharged.. After completion of the reaction, 1 liter of
toluene was added for dilution, and washing was effected by
the use of a diluted hydrochloric acid, water, saturated
sodium bicarbonate water, water and saturated saline in this
order, followed by drying over anhydrous magnesium sulfate.
After filtration, the solvent was evaporated, and
purification was conducted by distillation under reduced
pressure to obtain 125 g of a monoether as a colorless oil.

A GLC analysis revealed a 97% purity. lg-NMR at 200
MHz revealed proton signals of hydroxy at §=1.5, methine and
methylene at §=1.2-1.5, 3.3, 3.35, 3.65, and methyl at
£=20.85-0.95, which confirmed that a monoether compound was
produced.

(2) 115 g (0.50 mol) of the monoether obtained in (1)
above was placed in a 300-ml four-necked flask, and 24.0 g
(0.167 mol) of phosphorus pentaoxide was added thereto underx
stirring while the temperature was maintained at a
temperature noﬁ higher than 70°C. Stirring was continued

for 4 hours while maintaining the reaction mixture at 75 to



other technical fields so long as oil ingredients or silicone oils are
utilized. In particular, application to the cosnetic field is preferable.
When the conpounds are incorporated into cosnmetic conpositions, it is
preferred that the anbunts - be 0.01 to_20% by wei ght, particularly 0.3 to 6%
by wei ght based on the total weight of?t he conposition. Anpunts |ess than

0. 01% by wei ght -cannot achi eve satisfactory stability of the cosnetic
conposi tions, and anounts exceedi ng 20% by wei ght render the conposition
syst em veB} @i,schen Yl tdhoatepoas qaaded ythérevspeandsswiciing
deteriorated extendi bility, greasiness and sticky sensation. The cosnetic
conposi ti YA§ &&ﬂﬂqﬁQﬂ?t§9%ré§%ﬁhﬁﬁﬂﬁ hQN%ﬁtioﬁugﬁ?QBﬂaFly:cﬁh?ain

pol yet her nodified silicones, ordinary oils for coinetics, hupect ant s,
?

i nt er cel | FRACHHAN F-XIRIF F8 T HTARULETTRA abR of bir S1E8RePUFPRG2YGent s, pH
RERTR g I ML G AT TR
as ﬂinEth%hﬂﬁéfgg(gﬁgg%to, and the temperaturé was elevated to 145 °c
while stiiring and stirring was continued for 7 hours. The
content was transferred to a l-liter, three-neck fiask
eguipped with a jacket, and 350 ml of an.aqueous 10%
 sulfuric acid solution wads added, the temperature was
elevated to 60°C and stirring was conducted fo¥ 1 hour.
Thereafter, the flask was allowed to stand at room
temperature, and the separated oxganic phase was washed with
water. The solvent was evaporated and the residue was
purified by_distillation under reduced pressure to obtain 50
g of a phosphoric diester (2-1) represented by the following
formula as a yellow oil. _
3lp_NMR revealed a 95% purity'and ly-NMR (solvent:
CDCly, TMS standard) at 200 MHz revealed proton signals of
methine and methylene at §=1.2-1.5, 3.3, 3.35, 4.05, and
methyl at §=0.85-0.95, which confirmed that a phosphoric

diester was produced.

(2-1)

( /\/Y'\UN\NU-%—IA—GH

(3) S0 g of the thus obtained phosphoric diester (2-1)

was added with 100 ml of ethanol, 16 g of calcium acetate



met hyl phenyl pol ysi | oxane, octanet hyl cycl otetrasil oxane and .
decanet hyl cycl opent asi | oxane, so long as the effects of the invention are
not i npeded. 35 The-cosnetic conpositions according to the present

i nvention are prepared into apparently uniformgels by bl ending.and
stirring the above-described ingredi ent3 by conventional nethods. Moreover,
when conponents which constitute an enmul si on phase or an aqueous phase are
added, stable WO or O Wenul sion cosnetic conpositions can be obt ai ned.
Wien 10 tandiob@Ghymbep §hvater ef @Rdbs ixsedoasodPoy fogt hstunmonwdekEteare

I ncorporated into the thus obtained gels or _enul sions, foundations of an
emul si on GPELRF FOER b FOPR ESRPBEALBESIN230 Blaff dexane was mfideds

Bl SRR R R Y L
water, the solvent was evaporated, and acetone was added for
reprecipitation. 43 g of phosphoric diester calcium salt
(1-1) was obtained as a white solid. .,

3lp_NMR revealed a 99% purity and l1H-NMR at 200 MHz
revealed proton signals of methine and methylene at §=1.2-
1.5, 3.3; 3.35, 3.85, and methyl at §=0.85-0.95, which
confirmed that a calcium salt of phosphoric diéster was

produced.

Example 2:. -

Preparation of a calcium salt of phosphoric diester (1-
3):

(1) 500 g-(3.04 mol) of 1,9-nonanediol, 50 g (1.25
mol) of sodium hydroxide and 1 liter of xylene were placed
in a 3-liter four-neck flask equipped with a Dean-Stark
trap, and heated to 100°¢ while introducing nitrogen gas.
Subsequently, 120 g (0.62 mol) of_2—ethylhexyl bromide was
added dropwise thereto, and refluxed until water is no more
discharged. After completion of the reaction, 1 liter of
toluene was added fér dilution, and the crystals
precipitated were removed by filtration, and the mother
liquor was washed with a diluted hydrochloric acid, water,
saturated sodium bicarbonate water, water and saturated

saline in this order, followed by drying over anhydrous



sericite; inorganic pignents such as titanium oxide, zinc oxide, iron oxide

and ultramarine;- pearling pignents of titaniummca type; organic pignments

- such as Blue #404, Red #202 and Yell ow #401. In the.present invention, one
or nore of the above-described pignents_are arbitrarily selected and used..

The cosnetic conpositions according to $he present invention enconpass

hai r-care conpositions such as hair styling conpositions shanpoos, rinses

d the like. Ex I h
detai | by VP B 4 E8Ee b BRCRBUBYGF Fo gt the: SHeVEBNeEPRed 2
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~salt of phosphoric df e
under reduced pressure to obtain 135 g of a monoether as a

colorless oil.

A GLC analysis revealed a 99% purity. lH-ﬁMR at 200
MHz revealed proton signals of hydroxy at 6=1.5, methine and
methylene at §=1.2-1.6, 3.3, 3.35, 3.65, and methyl at
$§=0.85-0.95, which confirmed that a monoether compound was
produced. |

(2) 150 g (0.515 mol) of the monoether obtained in ()
above was placed in a 300-ml four-neck flask, and 25.0 g
(0.172 mol) of phosphorus pentaoxide was added thereto under
stirring.while maintaining the temperature not highexr than
70°% . Stirring was continued for 4 hours while maintaining
the-reactibn temperature at 75 to 85°C, then 17.5 ml of
water was added thereto, and stirring was conducted fox
further 4 hours. Subsequently, the reaction mixture was
transferred to a l-liter autoclave, 10.5 g of sodium
hydroxide was added as an aqﬁeoug 15% solution thereto, and
the temperature was elevated to 145°C while stirring and
stirring was continued for 7 hours. The content was
transferred to a l;liter,'three-neck flask equipped with a
jacket, and 350 ml of an aqueous 10% sulfuric acid solution
was added, the temperature was elevated to 60 C and stirring
was conducted for;L hour. Thereafter, the flask was allowed
to stand at room temperature, and the separatéd organic

phase was washed with water. The resulting product was



1): (1) 350 g (3.00 nol) of 1,6-hexanediol, 50 g (1.25 nol) of sodium
hydroxide and 1 liter of xylene were placed in a 3-liter four-neck flask
equi pped with a Dean-Stark trap, and heated to 100[err] while introducing
nitrogen gas. Subsequently, 120 g (0.62 nol) of 2-ethyl hexyl brom de was
added dropw se thereto, and refluxed urtd | water is no nore di schar ged.
After conpletion of the reaction, 1 liter of toluene was added for

dilution, and mashing was_effected by the use of a diluted hydr ochl ori ¢
aci d, watdtded Wit EB0sBYi gk Bthansdnatdd® watdr cadaism Aretatrandd saline

1t rati o0 b b1 TEREEnea ey AROrFEa Sh purbas CAMHF SmtebhoRe od by
col or | ecd B To5kEg CAEHET Ter EBBR EapbR -3 pur Y (¢ RS Gty
reveal od puaiangsioncbioth QUbRR A [ otle b i SLIN Y g°
Confir”EQMi@ﬁIWQtQPDOEBQGEOQQQBQUWgémg%aporated, and acetone was
added for reprecipitation. The solid precipitated was
collected by filtrgtion, dried to obtain_62 g of a calcium
salﬁ éf phosphoric diester (1-3) as a white solid.
| 3lp_NMR revealed a 99% purity and l1H-NMR at 200 MHz
revealed proton signals of methine and methyleﬁe at§=1.2-
1.6, 3.3, 3.35, 3.85, and methyl at §=0.85-0.95, which
confirmed that a calcium salt of phosphoric diester was

produced.

Example 3=z

Prepa;ation of a calcium salt of phosphoric diester (1--
5).: _

(1) 500 g (2.81 ﬁol) of 2-(2-ethylhexyloxy5ethanol and
500 g of thionyl chloride were placed in a 2-liter four-neck
flask and réfluxed with heat for 2 hours. Subsequently, a
distillétion.under reduced pressure was conducted to obtain
510 g of 2—(2-ethylhexyloxy)ethylchloride as a colorless
oil. |

(2) S00 g (3.04 mol) of 1,9-nonanediol, 50 g (1.25
mol) of sodium hydroxide and 1 liter of xylene were placed
in a 3-liter four-neck flask equipped with a Dean-Stark

trap, and heated to 100°C while introducing nitrogen gas.



produced. (2) 115 g (0.50 nol) of the nonoether obtained in (1) above was

pl aced in a 300-m four-necked flask, and 24.0 g (0.167 nol) of phosphorus
pent aoxi de was added thereto under stirring while the tenperature was
mai nt ai ned at a tenperature not higher than 70[err] . Stirring was
continued for 4 hours mhile.naintaininﬁlthe reaction mxture at 75 to 37
85[err] then 10 mM of water was added thereto, and stirring was conducted
for further 4 hours. Subsequently, the reaction m xture was transferred to
a l-liter suboshavrrlyy. 320 of (IadiumAYdioExidq mas added as an aqueous 15%

solution thereto, and the tenperature was el evated to 145[err] while
stirring aathglhekyhgxyethylichlved deorwas aaidedi dHvpwWieyd alenstd, and
transferred to a 1-liter, three-neck flask equipped with a jacket, and 350
mM of an agefbused0ntil water is no more discharged. After
completion of the reaction, 1 liter of toluene was added for
dilution, and the crystals precipitated were removed by
filtration, and the mother liquor was washed with a diluted
hydrochloric acid, water, saturated sodium bicarbonate
. water, water and saturated saline in this order, followed by
drying over ‘anhydrous magnesium sulfate. After filtration,
the solvent was evaporated, and purification was conducted
by distillation under reduced pressure to obtain 140 g of a
monoether as a colorless oil. _
A GLC analysis revéaled a 98% purity. ly-NMR at 200
MHz revealed proton signals of methine and methylene at
t11.2-1.5, 3.35, 3.45, 3.55 and 3.65, and methyl at §=0.85-
0.9, which confirmed that a monoether compound was produced.
(35 140 g (0.507 mol) of the monoether obtained in (1)
above was placed in a 300-ml four-neck flask, and 25.0 g
(0.172 mol) of phosphorus pentaoxide was added thereto under
stirring while maintaining the temperature not higher than
70°C. Stirring was continued for 4 hours while maintaining
the reaction temperature at 75 to 85°C, then 17.5 ml of
water was added thereto, and stirring was conducted for
further 4 hours. Subsequently, the reaptiop mixture was
transferred to a l-liter autoclave, 10.5 g of sodium
hydroxide was added as an aqueous 15% solution thereto, and

the temperature was elevated to 145°C while stirring and



sul furic acid solution was added, the tenperature was el evated to 60[err]
and stirring was conducted for 1 hour. Thereafter, the flask was allowed to
stand at roomtenperature, and the separated organi c phase was washed with
wat er. The sol vent was evaporat ed and RQ% resi due was purified by
distillation under reduced pressure to tain 50 g of a phosphoric diester
(2-1) represented by the following fornmula as a yellow oil. [err] reveal ed
a 99%purity and [err] (solvent: [err] TMS standard) at 200 MHz reveal ed

I f h d
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was added W 1 ci um acet
jacket, and 350 ml of an aqueous 10% sulfuric acid solution

was added, the temperature was elevated to 60C and stirring
was conducted for 1 hour. Thereafter, the flask was cooled
down to room temperature, and ether was added for a phase
separation. The organic phase separated was washed with
water, and the solvent was evaporated. The resulting
product was added with 100 ml of ethanol, 20 g of calcium
acetate and 100 ml of water, and stirred at 60°C for 2
hours, followed bf cooling down to room temperature. 300 ml
of ether was added for a phase separation. The organic
phase was washed with water, the solvent was gvaporated, and
acetone was added for reprecipitation. The solid
precipitated was collected by filtration, dried to obtain 60
g of a calcium salt of phosphoric diester (1-5) as a white
solid. |

3lp_NMR revealed a 99% purity and l1y_NMR at 200 MHz
revealed proton signals of methine and methylene at §=1.2-
1.6, 3.35, 3.45, 3.55and 3.85, and methyl at $=0.85-0.9,
which confirmed that a calcium salt of phosphoric diester

was produced.

Example 4:
Preparation of an aluminum salt of phosphoric diester
(1-9):

(1) 500 g (3.04 mol) of 1,9-nonanediol, S0 g (1.25



38 and 100 m of water, and stirred at 60[err] for 2 hours. After cooling
down to roomtenperature, 200 m of hexane was added for a phase
separation. The organic phase was washed with water, the solvent was _
evapor at ed, and acetone was added for §precip|tat|on._43 g of phosphoric
diester calciumsalt (1-1) was obt ai nedPas a white solid. 31P-NMR reveal ed
a 99% purity and [err] at 200 MHz -reveal ed proton signals of nethine and
nmet hyl ene at [err] = 1.2- 1.5, 3.3, 3.35, 3.85, and nethyl at

[err]=0. &0 %t é’h*ﬂﬁhn%%?i:é:@&etéﬁ& 2 fﬁtewglfsai,&eme RRQSPRqLI G di ester

was produced. Example 2 eparation of a cal cium of pho phorlc

di ester (i &3)3- Iﬂﬁeﬁ%b@r{fﬁe@lé fhdgk oéqdiPpeananedi al pead-gtaix25 nmol) of
sodi um hydroxide and 1 liter of xylene were placed in a 3-liter four-neck

flask equirgred and heaBedneSt HO&Ct relpi laninbeatiadihg hQ@kegeh aid.e
|ntr0dUC|miggégéﬁﬁi;gaféo g (0.62 mol) of 2-ethylhexyl bromide wa
¢ Y Y s

added dropwise thereto, and refluxed until water is no more
discharged. After completion of the reaction, 1 liter of
toluene was added for dilution, and the crystals
precipitated weré-removed_by-filfration, and the mother
liquor was washed with a diluted hydrochloric acid, water,
saturated sodium bicarbonate water, water and ;aturated
saline in this order, followed by drying over anhydrous
magnesium sulfate. After filtration, the solvent was
evaporated, and purification was conducted by @istillation
under reduced pressure to obtain 135 g of a moncether as a
colorless oil.

A GLC analysis revealed a 99% purity. lH-NMR at 200 .
MHz revealed proton signals of hydroxy at §=1.5, methine and
methylene at §21.2-1.6, 3.3, 3.35 and‘3.65, and methyl at
8§=0.85-0.95, which confirmed that a monoether compound was
produced.

(2) 150 g (0.515 mol) of the monoether was placed .in a
300-ml four-neck flask, and 25.0 g (0.172 mol) of phosphorus
pentaoxide was added thereto under stirring while
maintaining the temperature not higher than 70°C. Stirring
was continued for 4 hours while maintaining the reaction

temperature at 75 to 85, then 17.5 ml of water was added

thereto, and stirring was conducted for further 4 hours.



Subsequently, 120 g (0.62 nol) of 2-ethyl hexyl brom de was added dropw se
and refluxed until water is no nore discharged. After conpletion

t her et o,

of the reaction, 1 liter of toluene was added for dilution, and the
crystals precipitated were renoved by filtration, and the nother |iquor was
washed with a diluted hydrochloric aci d4 water, saturated sodium

bi carbonate water, water and saturated saline in this order, followed by

dryi ng over anhydrous 39 magnesium sul fate. After filtration, the

sol vent #gpseyapaktaledth@ngeldtifon atilxu Me sedL b Pyedlied i Al aLi on
under reduced pressure to obtain 135 g of a nonoether as a colorless oil.

G.C anal
signal s

ysterr aueakcedva ,99%.5urg tof dorlidm ayRtkiMde way eadded past &R

of hydroxy at [err]=1.5, nethine and nethylene at [err]=1.2-1.6,

3.3, 3. 35gudohs, 1584d sedidnilomatthereto, and the temperature was

elevated to 145 %¢ while stirring and stirring was continued
for 7 hours. The content was transferred to a l-liﬁer,
three-neck flask equipped with a jacket, and 350 ml of an
aqueous 10% sulfuric’acid solution was added, the
temperature was elevated to 60°C and stirring was conducted
for 1 hour. Thereafter, the flask was allowed to stand at
room temperature, and the organic phase separated was
further washed. The resulting material was added with 100
ml of ethanol, 30 mg of aluminum acetate and 100 ml of
water, and stirring was effected at 60°C for 2 hours,
follbwed'by cooling down to room temperature. The solid
precipitated was collected by filtration, dried to obtain 70
g of an aluminum salt of phosphoric diester (1-9) as a white
solid.

3lp_NMR revealed a 99% purity and 1g-NMR at 200 MHz
revealed proton signals'of methine and methylene at $=1.2-'
1.6, 3.3, 3.35, and 3.8, and methyl at §:0.85-0.9, which
confirmed that an aluminum salt of phosphoric diester was

produced.

Example 5: )
Preparatidn of an aluminum salt of phosphoric diester
(1-21):

(1) 200 g (2.7 mol) of tert-butanol, 100 g (0.625 mol)

A



[err]=0.85-0.95, which confirnmed that a nonoether conpound was produced.

(2) 150 g (0.515 nol) of the nonoether obtained in (1) above was placed in
a 300-m four-neck flask, and 25.0 g (0.172 nol) of phosphorus pentaoxide
was added thereto under stirring while naintaining the tenperature not

hi gher than 70[err] . Stirring was con#bnued for 4 hours while nmaintaining
the reaction tenperature at 75 to 85[err]C, then 17.5 mM of water was added
thereto, and stirring was conducted for further 4 hours. Subsequently, the

ti f | . d
oo ot 0eStal a5n8RanbhERT] BRECD b0el FuniauSls PO e pifkced) B 001 W
was el evag g Ingze}.éﬁkar bbt¥Bka sftlgsﬁa nqnan%éftmﬂéﬂguw Hedt | fuieds for 7

hours. Thé content was transferred t0 a I-liter ree-neck flas eqU|pped

with a jagkgls,are13eWed byf n@&t@:ﬁllq(ili% 10 dildductiidd sedtimon was
added, the tenperature was el evated to 60 C and stirring was conducted for

1 hour. ?aeaicliaé, sohatfibask witedl |m&@idﬁé$ttfﬁtd:-&iutfm tveger at ure, and
t he separa ed organic

evaporated, hexane was added and stirred. The diol

insoluble in hexane was discarded by filtration. The hexane

layer was washed with water, and dried with anhydrous sodium

sulfate. After filtration, the solvent was evaporated and-

.the residue was purified by silica gel column chromatography

(hexane/chloroform) to obtain 35 g of 9-tert-butoxy-1-

nonanol as a colorless oil.

A GLC analysis revealed a purity of not less than 99%.
lH-NMR(solvent: CDCl3, TMS standard) revealed proton signals
of methyl originated from tert-butyl at §=1.2, methylene at
éﬁl.j, 1.5-1.6, 3.35 and 3.65, respectively, which confirmed
that a monoether compound was produced. |

(2) 5.0 g (0.033 mol) of phosphorus oxychloride was
dissolved in THF, and cooled below ~-50%¢ while introducing
nitrogen gas. 15 g (0.069 mol) of monoether obtained in
step (1) and a solution of 7.0 g (0.069 mol) of
triethylamine in THF were added dropwise thereto. After
completion of the addition, the mixture was heated to 0!!
and stirred overnighﬁ. 1.26-g of water was added dropwise,
and stirred for a while, and' then the precipitated
triethylamine hydrochloride was removed by filtration. The
solvent was evaporated to quantitatively obtain a

triethylamine salt of phosphoric diester as a yellow oil,



phase was washed with water. The resulting product was 40 added with 100
m of ethanol, 20 g of calciumacetate and 100 m of -water, and stirred at
60[err] for 2 hours, followed by cooling down to roomtenperature. 200 ni

of hexane was added for a phase separation. The organi c phase was washed
with water, the solvent was evaporatedg and acet one was. added for
reprecipitation. The solid precipitated was collected by filtration, dried
to obtain 62 g of a calciumsalt of phosphoric diester (1-3) as a white

solid. 31P-MlyRchevgal ednd i3 Wy 134 gl err] at 200 MHz reveal ed proton
signals of nmethine and nethylene"at [err]|=1.2- 1.6, 3.3, 3.35, 3.85, and

nmethyl at [err]=03§5- Q. 96 otMiine tradiHyRinidats 21 €abEi pROSBhbr OF

phosphoric di ester was produced. Exanple 3-:
diester obtained in step (2) was dispersed in 1.5 N
hydrochloric acid, and stirred for 3 hours at 40 to 50°.
Extraction was performed with hexane. After washing with
water, the solvent was evaporated to obtain a phosphoric
diester in colorless oil. The thus obtained phosphoric
diester was dissolved in ethénol, to which 4 g of aluminum
acetate/ethanol/water was added and stirred at 50°C for 30
minutes. Two fold in amount of water was added thereto,
then the mixture was cooled to room temperature, and the
precipitated solid was collected by filtration, which was

washed with water, ethanol and acetone, followed by drying -

to obtain 2.5 g of aluminum salt of phosphoric diester (1-

21) as ‘a white solid.
3lp_NMR revealed a purity of 99% or more, and 1g-NMR at

- 200 MHz revealed proton signals of methyl at 8=1.2, and

methylene at $=1.3, 1.5, 1.68, 3.3 and 3.98, which confirmed

that an aluminum salt of phosphoric diester was produced.

Example 6:

Preparation of aluminum salt of phosphoric diester (1-
23):

(1) In place of 1,9-nonanediol in Example S,.2—methy1—
l,8~octanediol was used to carry out a synthesis in a
similar manner as described in Example 5.

,31P-NMR revealed a purity of 99% or more, and ly-NMR



i
Preparation of a calciumsalt of phosphoric diester (1- 5): (1) 500 g (2.81
nol ) of 2-(2-ethyl hexyl oxy)ethanol and 500 g of thionyl chloride were
placed in a 2-liter four-neck flask and refluxed with heat for 2 hours.
Subsequently, a distillation under reduced pressure was conducted to obtain
510 g of 2-(2-ethyl hexyl oxy)ethylchlor4le as a colorless oil. (2) 500 g
(3.04 nol) of 1,9-nonanediol, 50 g (1.25 nol) of sodium hydroxide and 1
liter of xylene were placed in a 3-liter four-neck flask equipped with a

Dean- St ar ]g%} ) te i1 el BiyhOo i Ltrag . 41
Subsequenr(lé_y% 1 @gqﬁ%@%? groél? %Fgéé?%)etgﬁy:}tﬁgxy_ ox;%)ggtgﬁ;}lrégh!%%ﬁ?@ was
iffed drop faidesetiRetipsl 4€18 Lyedsunhil 14at,ehanks e hakdediapenar ged.
er
methine at $=1.3-1.5, 1.7, 3.3 and 3.98, which confirmed
that an aluminum salt of phosphoric diester (1-23) was

produced.

Example 7:
| Preparation of aluminum salt of phosphoric diester "(1-
28):
(1) ld g (0.10 mol) of 3,3-dimethyl-1—but$nol and 8 g
(0.10 mol) of pyridine were dissolved in benzene, to which
12 g of thionyl chloride in benzene was added dropwise on
ice, and refluxed at 80°C for 5 hours. 100 ml of water was
added thereto while cooled on ice, followed by drying over
anhydrous magnesium sulfate. After filtration, the solvent
was evaporated, and the obtained 5 g of l-chloro-3,3-
dimethylbutane in pale-yellow oil was dissolved in toluene.
25 g (0.156 mol) of 1,9-nonanediol was dissolved in tolueﬁe,
to which 3.2 g (0.08 mol) of sodium hydroxide was added and
then azeotropically dehydratéd for 1 hour by the use of a
Dean-Stark trap. 1 chloro—3,3—dimethylbutane in tolueﬁe was
‘added dropwise, and refluxed with heat for 5 hours, then
allowed to cool down to room temperature. Two-fold in
amount of hexane was added and insoluble matter was removed
by filtration. the hexane/toluene phase was washed with
water énd concentrated to obtain a mixture of monoether and

diether in a proportion of 60:40 as a yellow oil. The o;l



conpletion of the reaction, 1 liter of toluene was added for dilution, and
the crystals precipitated were renoved by filtration, and the nother '|iquor
was washed with a diluted hydrochloric acid, water, saturated sodi um

bi carbonate water, water and saturated saline in this order, followed by
dryi ng over anhydrous magnesium sul fatyg After filtration, the solvent was
evaporated, and purification was conducted by distillation under reduced
pressure to obtain 140 g of a nonoether as a colorless oil. A G.C anal ysis
reveal ed swa38%unirfiiied by esiliosd 00 dblxumaveakedapobgikaphyi gnal s of nethine
and nethylene at 111.2-1.5, 3.35, 3.45, 3.55 and 3.65, and nethyl at

[ err] =0. 83chd.oxofigrmh tordhtaba $hatofé monoether donpopadewysldoeduced.

(3) 140 g (0.507 nol) of the nonoether obtained in (1) above was placed in.
a 300-m fdudr-neck flask, and 25.0 g (0.172 nol) of phosphorus pentaoxi de

was added thereto under stlrrlng whil e nalntalnlng t he ;t enper at ure not
hi gher than [ef*]C QRéﬁq}Yﬁﬂ§@§ E%ﬂ%?ﬂuéd953rpﬁrﬁ ¥rs wﬁf&&ﬁnéﬁ9%¥QH%@ t he

reaction Eﬁ) erat stanégrg) revéai proton sngals of methyl
originated from tert-butyl at §=0.9, methylene at §=1.32,
1.55-1.7, 3.45 and 3.65, respectively, which confirmed that
a monoethexr compound wasnproduced. ’ T

(2) 0.91 g (0.0059 mol) of phosphorus oxychloride was

dissolved in THF, and cooled below 0°C while introducing
nitroéen gas. -3.7 g (0.015 mol) of monoether obtained in
step (1) and 1.2 g (0.012 mol) of triethylamine in THF were
added dropwise thereto. After completion of the addition,
the mixture was stirred for 18 hours. 200 mg of water in
THF was added dropwise, stirred for a while, and then
dispersed in 2N hydrochloric acid, followed by stirring'for
2 hours. Extraction was performed with hexane, and after
washing the extract, the residue from which the solvent was
evaporated was dissolved in ethanol. 5.0 g of
aluminum/ethanol/water was added and stirred at 50°C for 1.5
hours. Two-fold in.amount of water was added, and cooled to
room temperature, then the precipitated solid was collected
by filtration. The collected material was washed with
water, ethanol and acetone, and dried to obtain 1.5 g of an
aluminum salt of phosphoric diester (1-28) as a pale-yellow
solid.

31p_NMR revealed a purity of 99% or more, and ly-NMR



wat er was added thereto, and stirring was conducted for further 4 hours..
Subsequently, the reaction m xture was transferred to a 1-liter autoclave,
10.5 g of sodi um hydroxi de was added as an aqueous 15% sol ution thereto,
and the tenmperature was el evated to 145C while stirring and 42 stirring
was continued for 7 hours. The contemtg was transferred to a 1-liter,
three-neck flask equi pped with a jacket, and 350 m of an aqueous 10%

sul furic acid solution was added, the tenperature was elevated to [err] and

stirring pesleenducbed yf,omMs fsmamda'lﬂaﬁreﬂftmo MHe fdvesdd etispeoobrd down to
room tenperature, and ether was added for a phase separation. The organic
phase sepaighallswa washgd witt B=Wat%r ,arahdnéd tiey bertev et Ivals. B¥apbr 8sed. The
resulting product was added with 100 m of ethanol, 20 g of cal cium acetate
and 100 nl.%f daférandnd -t whdthatcdnfiiimédrtizat an aluminum salt of

phosphoric diester was produced .

Example 8:

Polyvalent metal salts of phosphoric diester were
evaluated with respect to the gel-forming performance on’
oil.

In detail, 1 g of a compound was placed in a sample
tube, and 19 g of 0il was added. The content was mixed for
about 3 minutes by the use of an ultrasonic mixer for
uniform dispersion or solution. The obtained uniform
mixture was allowed to stand for a day and night, and
thereafter, the status of the mixture was visually checked
and evaluated in accordance with the following criteria:

A: Transparent and viscous gel.

B: Gel of low viscosity.

C: Gel forme@ with ocozing of oil.

D: Insoluble.

The results are shown in Table 1.



hours, followed by cooling down to roomtenperature. 300 m of ether was
added for a phase separation. The organi c phase was washed with water, the
sol vent was evaporated, and acetone was added for reprecipitation. The
solid precipitated was collected by filtration, dried to obtain 60 g of a
calciumsalt of phosphoric diester (1-§P as a white solid. [err] revealed a
99% purity and [err] at 200 MHz reveal ed proton signals of nethine and

nmet hyl ene at [err]=1.2- 1.6, 3.35, 3.45, 3.55 and 3.85, and nethyl at
[err]=0.85-0.9, which confirmed that a cal ciumsalt of phosphoric diester
was produced. Exanple 4: Preparation of an alum num salt of phosphoric
diester (1-9): (1) 500 g (3.04 nol) of 1,9-nonanediol, 50 g (1.25
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43 mol ) of sodium hydroxide and 1 liter of xylene were placed in a 3-liter
four-neck flask equipped wth a Dean-Stark trap, and heated to [err] while
i ntroduci ng nitrogen gas. Subsequently, 120 g (0.62 nol) of 2-ethyl hexyl
brom de was added dropw se thereto, and refluxed until water is no nore

di scharged. After conpletion of the re&dtion, 1 liter- of toluene was added
for dilution, and the crystals precipitated were renoved by filtration, and
the nother |iquor was washed with a diluted hydrochtoric acid, water,
saturatedlfodigprb'parbonate water, water and saturated saline in this
order, folTHR dryi ng over anhydrous magnesi um sul fate. After

filtration, th%:(%\/%ﬁmfgé eXgRoraE?ogﬁgﬁgﬁgurlflc t|o was cqﬁgfcted by

dlstlllatlon under pressure Basp as a
ol 5 e BB S A smm% .
[err]=1. 2-thd.g% Sfotnrg 3PdrPofmandBdcELRY!, at
The test was éerférmed as follows: 2 wt% of compounds
were added to the sample oils, resbectively, and allow to
stand at room temperature for 1 to 3 days. Thereafter, the
system was stirred with heat at 40 to 80° for 1 to 4.hours"'”
for a uniforﬁ dispersion or solution. Subsequently, the
uniform system was further allowed to stand for a day and
night, and thereafter the condition was visually checked in
accordance with the following criteria:
" A: Oils are gelled.
B: Oils are gelled with remaining insoluble matters.
C: Separation of oil and gel.

D: Gel is not formed.



[err]=0.85-0.95, which confirnmed that a nonoether conpound was produced.
(2) 150 g (0.515 nol) of the nonoether was placed in a 300-m four-neck
flask, and 25.0 g (0.172 nol) of phosphorus pentaoxi de was added thereto
under stirring while maintaining the tenperature not higher than [err].
Stirring was continued for 4 hours whi32% nmintaining the reaction
tenperature at 75 to 85' C, then 17.5 ml of water was added thereto,  and
stirring was conducted for further 4 hours. 44 Subsequently, the
reaction m xture was transferred to a 1- liter autoclave, 10.5 g of sodium
hydr oxi de was added as an aqueous 15% sol ution thereto, and the tenperature
was elevated to 145 C while stirring and stirring was continued for 7
hours. The content was transferred to a 1-liter, three-neck flask equi pped
with a jacket, and 350 ml of an
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aqueous 10% sul furic acid solution was added, the tenperature was el evated
to [err] and stirring was conducted for 1 hour. Thereafter, the flask was
allowed to stand at roomtenperature, and the organi c phase separated was
further washed. The resulting material was added with 100 m of ethanol,

30 ng of aluminum acetate and 100 ml of3water, and stirring was effected at
[err] for 2 hours, followed by cooling dowmn to roomtenperature. The solid
precipitated was collected by filtration, dried to obtain 70 g of an
~alum num salt of phosphoric diester (1-9) as a white solid. [err] reveal ed
a 99% purity and _1H NVR at 200 MHz reveal ed proton signals of nethine and
net hyl ene a xF@P@ -195. 1.6, 3.3, 3.35, and 3.8, and nethyl at :
[err]=0.85-0.09, i ch_confirnmed. tha n.al n A ster
was produced. Exﬁh e ﬁfrepar’a'fq o‘i gfognkI u%gir'lgé‘n‘]”}s‘% t gmﬁﬁggﬁh& IQJ(?%
diester (1'%¥Epared by the process described below.

(Formulation)

1) Compound (1-1) in Example 1 4 wt%
2) Sgqualane balance
3) Methylphenyl polysiloxane 5

4) Isooctyl p-dimethylaminobenzoate - 2

5S) Perfume - | suitable amount

(Process) |
Components (1) to (4) were heated and uniformly
dissolved with a disperser. Component (5) was added thereto
. and uniformly mixed with a disperser to obtain a sun-screén
gel.
No dfipping or running down of liquid from fingers was
occurred during use of the obtained gel composition. The
composition was free of stickiness, and was excellent in

sensation during use, too.

Example 11:-

The sun-screening cream of the following formulation
was prepared by the process deécr;bed below.
(Formulation)

1) Compound (1-3) in Example 2 ' 4 wt%

2) Isopropyl palmitate balance
3) Dimethyl polysiloxane (6cs) 5

4) Octyl methoxycinnamate 3



(1) 200 g (2.7 nol) of tert-butanol, 100 g (0.625 nol) 45 of

1, 9-nonanediol and 2 g of sulfuric aid were placed in a 500 m round
bottoned flask, and refluxed with heat for 5 hours, followed by
neutralizing with an aqueous sodi um hydroxi de sol uti.on. After unreacted
tert-butanol was evaporated, hexane wa4 added and stirred. The diol

I nsol ubl e i n hexane was di scarded by filtration. The hexane | ayer was
washed with water, and dried with anhydrous sodium sulfate. After
filtration, th®)stlvaniumasxédaporated and the residue was [@Eurified by
silica gel colum chromat ography (hexane/chloroforn) to obtain 35 g of
9-tert-butoxy-G) Renfnme as a colorless oil. A G Gutd@bis amawrdal ed a
purity of not less than 99% [err](solvent: [err], TMS standard) reveal ed
proton si ghePse®F)methyl originated fromtert-butyl at [err]=1.2, methylene

at
Components (1) to (4) were heated and uniformly

dissolved with a disperser. Component (5) and (6) were
added thereto and uniformly mixed with a disperser to obtain
a sun-screen cream.

The obtained cream was excellent in the stability of
pigment dispersion and was excellent in sensation during

use.

Example 12:
The oil-based detergent of the following formulation

was prepared by the process described below.

(Formulation)
1) Compound (1-5) in Example 3 3 wt%
2) Glyceryl POE (20) triisostearate 10
3) Squalane 40
4) Isooctyl éalmitate - 47

(Process)

Components (1) to (4) were heated and uniformly
dissolved with a disperser.

The obtained composition was stable and excellent in
sensation during use. No dripping or running down of liquid
from fingers was occurred during use of the obtained

composition.

Example 13:



[err]= 1.3, 1.5-1.6, 3.35 and 3.65, respectively, which confirned that a
nonoet her conmpound was produced. (2) 5.0 g (0.033 nol) of phosphorus
oxychl oride was di ssolved in THF, and cool ed below [err] while introducing
nitrogen gas. 15 g (0.069 nol) of nonoether obtained in step (1) and a
solution of 7.0 g (0.069 nol) of triebhylanine in THF were added dropwi se
thereto. After conpletion of the addition, the m xture was heated to 0!!
and stirred overnight. 1.26 g of water was added dropw se, and stirred for
a while, and thra- theanyeri/pligped rblundbiiciridre dhdreni &rifg was renoved
by filtration. The solvent was evaporated to quantitatively obtain a
triethyl afbprutationf waboppbpareddbgsittle girotesy |du¥@tibed bdbowhi ch was
confirmed by 31P-NMR (3) 4 g of the triethylam ne salt of phosphoric
(Formulation)

1) Compound (1-9) in Example 4 10 wt$

2) Dimethylpolysiléxane (6¢cs) ' 5

3) Squalane 40

4) Glycerol : ' 2

5) Purified water balance

6) Pigment
Sericite 6
Titanium oxide 8
Iron oxide 12

7) Nylon powder . - 5

8) Dimethylpolysiloxane/polyoxyalkylene
copolymer ) 1
(Process)

Components (1) to (3) and (8) were heated and uniformly
dissolved with a disperser, to which components (6) and (7)-
were dissolved and dispersed with a disperser. Components
(4) and (5) were added thereto while stirring for
emulsification to obtain a foundation.

The obtained composition had excellent dispersion
stability of pigments and was also excellent in sensation
during use. Moreover, no dripping or running down of liquid

from fingers was occurred during use of the composition.

Example 14:

The creamy W/O-type foundation of the following



di ester obtained in step (2) was dispersed in 1.5 N hydrochloric acid, and
stirred for 3 hours at 40 to [err] Extraction.was perforned w th hexane.
After washing with water, the solvent was evaporated to obtain a phosphoric
diester in colorless oil. The thus obtained phosphoric diester was

di ssolved in ethanol, to which 4 g of 58l uni num acet at e/ et hanol / wat er was
added and stirred at [err] for 30 mnutes. Tw fold in anbunt of water was
added thereto, then the m xture was cooled to roomtenperature, and the
preci pi t atgemuQlaitd oMb svaed|presgaxbd )by i thié aprosesshiiebcyabedabbddwwi t h

wat er, ethanol and acetone, followed by drying to obtain 2.5 g of al um num
salt of phesphailatidrester (1-- 21) as a white solid. [err] revealed a
purity of 99% or nore, and [err] at 200 MHz reveal ed proton signals of
methyl at =1.2.1)arbmmiund efle-21) [brrExanple 5.5, 1.68, 3.318nWt3 98, which
confirmed that an alum num salt of phosphoric diester was produced Exanpl e
6: PreparatlonZN Ringthylpclysiloxpresphesic diester (1-

3) Squalane 40
4) Glycerol 2
5) Purified water balance
6) Pigment
Sericite 6
Titanium oxide 8
Iron oxide ' 12
7) Nylon powdexr 5

8) Dimethylpolysiloxane/polyoxyalkylene
copolymer 1
(Process)

Components (1) to (3) and (8) were heated and uniformly
dissolved with a disperser, to which components (6) and (7)
were dissolved and dispersed with a disperser. Components
(4) and (5) were added thereto while stirring for
emulsification to obtain a foundation.

The obtained composition had excellent dispersion
stability of pigments and was also excellent in sensation
during.use. Moreover, no dripping or running down of liquid

from fingers was occurred during use of the composition.

Example 15:
The creamy W/0-type foundation of the following.

formulation was prepared by the process described below.



23): (1) In place of 1,9-nonanediol in Exanple 5, 2-methyl- 1,8-octanediol
was used to carry out a synthesis in a simlar manner as described in
Exanple 5. [err] revealed a purity of 99% or nore, and [err] 47
(solvent: [err], TMS standard) at 200 MHz reveal ed proton signals of nethyl
at [err]=0.88 and 1.2, and nethylene ars# nethine at Jerr]=1.3-1.5, 1.7, 3.3
and 3.98, which confirmed that -an al um num salt of phosphoric diester
(1-23) was produced. Exanple 7: Preparation of alum numsalt of phosphoric
diester (l¢r@Bmalédiody g (0.10 nol) of 3,3-dinethyl-1-butanol and 8 g
(0.10 nol) of pyridine were dissolved in benzene, to which . :

1) Compound (1-23) in Example 6 10 wts

2) Dimethylpolysiloxane (6cs) 5

3) Squalane , . 40

4) Glycerol 2

5) Purified water balance

6) Pigment |
Sericite - 6
Titanium oxide - 8
Iron oxide : - 12

7) Nyion powder ' ' o 5

8) Dimethylpolysiloxane/polyoxyalkylene
copolymer 1
(Process)

Cbmponents (1) to (3) and (8) were heated and uniformly
dissolved with a disperser, to which components (6) and (7)
were dissolved and dispersed with a disperser. Components
(4) and (5) were added thereto while stirring for
emulsification to obtain a foundation.

The obtained composition  had excellent dispersion
Istability of pigments and was also excellent in sensation
during use. Moreover, no dripping or running down of liquid

from fingers was occurred during use of the composition.

Example 16:
The creamy W/O-type foundation of the following

formulation was prepared by the process described below.

(Formulation)



12 g of thionyl chloride in benzene was added dropw se on ice, and refl uxed
at 80 C for 5 hours. 100 mi of water was added thereto while cool ed on ice,
foll owed by drying over anhydrous nmagnesi um sul fate. After filtration, the
sol vent was evaporated, and the obtained 5 g of 1-chloro-3, 3-
di met hyl but ane in pal e-yell ow oil was % ssol ved in toluene. 25 g (0. 156
nol ) of 1, 9-nonanedi ol was dissolved in toluene, to which 3.2 g (0.08 nol)
of sodi um hydr oxi de was added and then azeotropically dehydrated for 1 hour
" by the use of 1d Sempomngt K k+2h) in Erample, 3- di et hyl but ad@ Wt % ol uene was
added dropmﬁsg, and Qﬁ{luxed with heat for 5 hours, then allowed to coo
down to room FenpeMAthE-PoRs ¥ i %Ane) Ge®%ht of hexane was &dded and
i nsol ubl e naag%r was ,fenoved by filtration. the hexane/tol uene phase was
washed with waPert&hcentrated to obtain a nixture of #¥noether and
diether in a HSOETyééybfﬁ 60:40 as a yellow oil. The oi

2

5) Purified water balance
6) Pigment

Sericite ‘ 6

Titanium oxide .- , 8

Iron oxide 12
7) Nylon powder . : . 5
8) Dimethylpolysiloxane/polyoxyalkylene

copolymexr 1
(Process) | |
Components (1) to (3) and (8) were heated and uniformly
dissolved with a disperser, to which components (6) and (7)
were dissolved and diséersed with a'disperéér. Cbmponents
(4) and (5) were added thereto while stirring for
emulsification to obtain a foundation.
- The obtained composition had excellent dispersion
stability of pigments and was also excellent in sensation
during use. Moreover, no dripping or running down of liquid

from fingers was occurred during use of the composition.

Example 17:

Preparation of compound (a) of the present invention:



48 was purified by silica gel colum chronmatography (chloroforn to obtain

5 g of nonoether in a pale-yellow oil. A G.C analysis revealed a 95%
purity. [err] (solvent: [err], TMS standard) reveal ed proton signals of
met hyl originated fromtert- butyI t [ggr]=0.9, herne at S=1. 32,
1.55-1.7, 3.45 and 3. 65, respectlv ly, mhlch confi Kshat a monoet her
conmpound was prq g 00 p_h rus oxychl ori de
was di ssol ved |n THF and cool ed g@ﬂ éﬁ'FD&hF é nt 'od cing nitrogen

gas. 3.7 g (0.015 ndn)3oﬁznpnoether obtalned in stog g and 1.2 g (0.012
mol) of triethylamine in THF were added dropw se thére After conpletion
of the addition, the m xture was stirred for 18(mqynsa)200 ng of water in
THF was added dropmﬁse stirred for a while, and then dispersed in 2N

hydrochl oric acid, followed ring for 2 hours. Extraction was
performed wth hexane fand aflbr hi ng the extract, ﬂhe resi due from
whi ch the sol vent_uas C(HgC— f!ﬂ SI/AV/\/\Vﬁ\/\Vn\O)z P—0)y Ca

CHs CH3 (Compound ( a) )

15 g of compound (13-a) was dissolved in 500 g of
toluene, to which a solution of 11 g of compound (12-a) =~ = —= -
(product.of Shin‘estu Kagaku Kogyo K.XK.) in 30 g of toluene
was added. The resulting solution was added with
chloroplatinic acid (in isopropyl'alcohol, 30 microliters of
1% solution) and aged at 70°¢ for 8 hours. After completion
of the reaetion, 100 g of methanol and 1 g of activated
carbon were added thereto and stirred at 30°c for 1 hour.
Subsequently, the acéivated carbon was - filtered off and the
solvent was distilled off under reduced pressure. The
residue was added with 100 g of chloroform for dissolving
the product, and thereafter, 500 g of acetone was added and
the solid deposited was filtered to obtain 23 g of the

invention compound (a).

IR(KBr) : Si-0-Si, 1070cm~'

*H-NMR (COC £ a)
-0 lppm Si-CHa, 0. 4ppm Si-CHa, 1. 2ppm -CH4-,
1. 6ppm - {CHa)-CHa0-P, 3. 8ppm -CHa-CH20-P

31p— NMR(COC £3) :
-1. T2ppm H
~ 0POCay /2



evapor ated was dissolved in ethanol. 5.0 g of al um nunifethanol/water was
added and stirred at [err] for 1.5 hours. Two-fold in anbunt of water was
added, and cooled to roomtenperature, then the precipitated solid was
collected by filtration. The collected material was washed with water,

et hanol and acetone, and dried to obt&°n 1.5 g of an al uni numsalt of
phosphoric diester (1-28) .as a pale-yellow solid. [err] revealed a purity
of 99% or nore, and 1H NWMR 49 [err] TMS standard) at 200 MHz reveal ed
proton signals of nethyl at [err]=0.9, and nethylene at [err]=1.32, 1.55-
1.7, 3.45 and 4.0, which confirned that an al um num salt of phosphoric

di ester was produced. Exanple 8: Polyvalent netal salts of phosphoric

di ester were
Example 18:

Preparation of compound (b) of the present invention:

CHy Chs CHy
! 1| l l l
AN ), P—(0)y Ca + H3C“?iﬂ“|3iﬂ"?i—CH3
(13—a) - CH3 H  Ch
(12-—0)

Hy

H3C—Si— CHs

—_— N~

. 0
]
—> [(HC— Si VAN ), P—0]y Ca

—_—C) —

Hy C—§i Chy
CHy (Compound (b))

10 g of compound (l3-a) was dissolved in 400 g of_
toluene, to which a solution of 11 g of compound (12—bx
(product of Shin‘estu Kagaku Kogyo K.K.) in 30 g of toluene
was added. The resulting solution was added with
chloroplatinic acid (in isopropyl. alcochol, 30 microliters of
1% solution) and aged at 70°C for 8 hours. After completion
of the reaction, 100 g of-methénol and 1 g of activated
carbon were added thereto and stirred at 30 °C for 1 hour.
Subsequently, the activated carbon was filtered off and the
solvent was distilled off under reduced pressure. The
residue was added with 100 g of chloroform for dissolving

the product, and thereafter, 450 g of acetone was added and



eval uated with respect to the gel-form ng performance on oil. In detail, 1

g of a compound was placed in a sanple tube, and 19 g of oil was added. The
content was m xed for about 3 mnutes by the use of an ultrasonic m xer for
uni form di spersion or solution. The obtained uniformmxture was allowed to
stand for a day and night, and thereaft® 6 the status of the mxture was

visual |y checked and evaluated in accordance with the following criteria:
A. Transparent and viscous gel. B: CGel of |ow viscosity. C | formed with
oozing of Bif. Sl SEPABRE LIRS ddriiares ¢ 1ARER Ih 10K e°§e the 5

invention compound (b).

IR(KBr) : Si-0-Si, 1060ca~*

'"H-NMR(CDC £ ) :
=0.1,-0. 2ppm Si-CHs, 0.4ppm Si-CHa, 1.2ppm —CH,-,
1. 5ppm ~(CH2)-CH20-P, 3. 8ppm —CH.—-CH.D-P

p—Nur(cocey) :
-1. T4ppm H
- DFOCaUz




51 Exanple 9: In a sinmlar manner to Exanple 8, polyvalent netal salts of
phosphoric diester were evaluated with respect to the gel-formng
performance on oil. The test was performed as follows: 2 w % of conpounds
were added to the sanple oils, respectlvely, and allow to stand at room
tenperature for 1 to 3 days. Thereafter62 the systemwas stirred w th heat
at 40 to 80'C for 1 to 4 hours for a uniformdispersion or solution.
Subsequeg%é heqyni form system was further allowed to stand for a day and
ni ght, an tﬁerea?ter the condition was visually checked in accordance with

the foll ow ngpféga%bcaon%f Qdﬁp&{rﬁd gf& | &5 Bhe %éséﬁe gﬁbéﬁélwth

remai ni ng insoluble matters Separation of oil and gel. D IS not
f or ned.
.9 fo_ i
[W\/U\/\/\/\/\/U):),P—U]z Ca + HyC—Si0—Si—H
(13-~0) [(3H3 (|IH3
(12—a)
o fh ol
—_— £<H3c—§in—-§iw0 NAVAVAVAVZ DY B PR
CHy CHs

. (Compound (c))

10 g of compound (13—b) was dissolved in 300 g of
toluene, to which a solution of 7 g of compound (12-a)
 (produ§t of Shin‘’estu Kagaku Kogyo K.K.) in 40 g of toluene
was added. The resulting solution was added with
chloroplatinic acid (in isopropyl alcohol, 30 microliters 6f
1% solution) and aged at 70 °¢ for 8 hours. After completion
of the reaction, 100 g of methanol and 1 g of activated
carbon were added thereto and stirred at 30°¢ for 1 hour.
Subseqﬁently, the activated carbon was filtered off and the
solvent was distilled off under reduced pressure. The
residue was added with 100 g of chloroform for dissolving
the product, and thereafter, 550 g of acetone was added and
the solid deposited was filtered to obtain 15 g of the

invention compound (c).



52 53 Exanpl e 10: The sun-screening gel of the follow ng formulation was

prepared by the process described bel ow. (Formnul afz ound (1-1) in
Exanpl e 1 4 W% 2) Squal ane THIS SHEET HAS BEEN |
bal ance 3) Met hyl phenyl pol ysil oxane 6 ' SHépLAégﬁmF§l
p- di met hyl am nobenzoat e 2 5) 5erfune ' -
sui tabl e anount (Process) Conponents (1) to (4) were heated and uniformy
[IR(KBr) : $i-0-Si, 1057cm-!
‘H-NMR(CDC £ ) :
0. 1ppm Si-CHa, 0. 4ppm Si-CHa 1. 2ppm -CHa-,

1. 5ppm - (CH2)-CH.0-P, -(CH2)-CHa-0, 3. 3ppm -CH.-0- CH: .
3 8ppm —CH: CH:O P

31 p— NMR (COC £) -
- ~1. T4ppnm 8
"’OPUCal/z

Example 20:

Preparation of compound (d) of the present invention:

Iq CHy CH
Y A AYAYAYAY 0t
q 0);P—03; A2 + Hgt—?i[l—'Si—-H
(13—0) CH3 CHg
(12—a)
CHy ~ CH 0
—> E(ch—sln Sl/\/\/\/\/\/\o)g P 0J; A2
CH3 CH3

{ Compound (d)f

Sheet Has Been Replaced

HII\I\I L

8.0 g of compound (13-c) was dissolved in 250 g of

toluene, to which a solution of 6.5 g of compound (12-a)



di ssolved with a disperser. Conponent (5) was added thereto and uniformy
m xed wth a disperser to obtain a sun-screen ¢ N Ag--QL_ I unni ng
down of liquid fromfingers was occurred durlné ugg;%mtEmHA$bE§and gel
conposition. The conposition was free of stickgl RERBAGED exce}lent in
sensation during use, too. Exanple 11:%4The sun- screeni sl t he

fol |l ow ng fornulatlon was prepared by the process described bel ow

I
(Fornu a{lon acg”Bﬁln eg%uSkagng%%gﬁﬁg?ﬁﬁég b)lQ)%%t%y?fp%¥@gFP8xane

Isopropy

(SSCS) ~ was added. Tﬁeﬂ:e%tﬂﬁlln'&ms%q)@@.cicﬂp% %dded with

chloroplatinic acid (in isopropyl alcohol, 30 microliters of
1% solution) and aged at 70°¢C for 7 hours. After completion
of the reaction, 100 g of methanol and 0.5 g of activated
carbon were added thereto and stirred at 30 C for 1 hour.
Sﬁbsequently, the activated carbon was filtered off and the
solvent was distilled off under reduced pressure. The
residue was added with 100 g of chloroform for dissolving
the product, and thereafter, 500 g of acetone was added and
the solid deposited was filtered to obtain 13 g of the

invention compound (d).

IR(KBr) : 8i-0-Si, 1047cn!

*H-NMR (COC £ ++CD0D) : _
-0. 1ppm Si-CHs, 0.45ppm Si-CHa, 1 23ppm ~CHa-,
1. 5ppm P-0-CH2~CHa, 3.9ppm P-0-CH:

 31p— YR (CDC £3+CD40D) :
-14. 8ppn
OPOA £; /3

R



5) Titani um oxi de 5 6) Perf urre
sui tabl e anount (Process) Conponents (1) to (4)jFwe H and _uniformy
di ssolved with a disperser. Conponent (5) and ( féto and

cream was excellent in the stability ofggignment 6

excellent in sensation during use. Exarrpl e 12: The oil - b
the foll ow ng formul ation was prepared by the process des £ IR Replaced
(For nul EXample)2&snpound (1-5) in Exanple 3 Hois S5k (

G yceryl. PCE (20) triisostearate 10 3) Squal ane m ‘\mm\m‘m “\
40 4) lsooctyl palmtate : 47 (Proces

R e

( /\/\/\/\/\/D)z P—-0 | A2 + Hgﬂ—?i-U—Si—U—Si—CH3
| | !

CHy H CHy

3
(12-0)
(13—c)
CH3 ' . )
/ | N
H3C-Sli—CH3
0 0
l-/\/\/\/\/\/\ |
—> (H3C—S|1 D,P—0] AL
i
H3C'—Sli—'CH3 3
N\ CHs ' /

(e)
7 g of compound (13-c) was dissolved in 150 g of

toluene, to which a solution of 7.8 g 6f compound (12-b)
(product of Shin‘estu Kagaku Kogyo K.K.) in 10 g of toluene
was added. The resulting solution was added with
_chloroplatinic acid (in isopropyl alcohol) and aged at 70°%
for 7 hours. After completion of the reaction, 100 g of
ethanol and 0.5 g of activated carbon were added thereto and
stirred at 30°C for 1 hour. Subsequently, the activated
carbon was filtered off and the solvent was distilled off
under reduced pressure. The residue was added with 100 g of

chloroform for dissolving the product, and thereafter, 400 g



Conmponents (1) to (4) were heated and uniforny dissolved with a disperser.
The obt ai ned conp05|t|on was stable and excelle , ng use.
No dripping or running down of liquid fromfing rgﬁﬁﬁﬁqﬁuhﬂseggﬁ i ng use
of the obtained conposition. Exanple 13: 55 cr%ﬁﬁhAﬂﬂm}typ
f oundation of the follow ng fornul ati o6was prepared by tf
descri bed bel ow. (Fornul ation) 1) Conpound (1-9) in Exanple 4

10 wt % 2), D I C

40 4) @ %/)f Q%Petégﬂé)qﬂé@ 48X80ahEC ke solid deposxé:egi)sv%zjrﬁ‘% ed&\p/\g?e‘fo
bal ance optain 13.8 g of the invention compound (e).

-

IR (KBr) : $i-0-Si, 1020ca-*  This Shect Has Been R
TR L) Bl
- =0.1ppm ~CHa-Si-CHs
Oppn ~0-8i-CHs

0. 40ppm ~CH.-Si

1. 21ppm -CH.-

1. 49ppm -(CH.)-CH,~0~P

3. 90ppm ~CHa-0-P |

i

p— NuR(CDC £3)
~14. Tdppa



6) Pignment Sericite 6 Tltanlun1OX|de
8 Iron oxide 12 7)
5 8) D wethylpolysionane/polyoxyalkylene copol yn
‘1 (Process) Conponents (1) to (3) and (8) were hr
di ssolved with a disperser, to which ¢ onents F SE ‘ 5sol ved

and di spersed with a disperser. Conponents (4) and (5) wer e added-rh@?@?Eﬂ——~_~
while stirring for emulsification to obtain a foundation. The Qﬁgg&aﬂﬂsBameﬂmxd
conposiBxampYmd22xcel | ent dispersion stability of pignments and WAHIK/IHE 1\“‘““\

excellent in sensation during use. Moreover, no dripping or runn
liquid fromfingers was occurred during use of the conposition.
The creamy WO type foundation of the follow ng

0 CHy CHy  CHg
AN OAAAN, ] I N
( 02P—0 | AL + H3C—8i—0-Si—0-Si—CHz

3 CHy H CHg

(13—4d) (12—b)

s \
HaC—Si—CHy |
é |
(H3c—sl/\/\u/\/\/\/\/\0)2“ v
;
ch-éi-CH3

N s

10 g of compound (13-d) was dissolved in 150 g of

(£)

toluene, to which a solution of 10 g of compound (12-b)
(product of Shin‘estu Kagaku Kogyo K.K.) in 10 g of toluene
was added. The resulting solution was added with
chloroplatinic acid (in isopropyl alcohol) and aged at 70%¢
for 7 hours. After completion of the reaction, 100 g of
ethanol and 0.5 g of acﬁivated carbon were added thereto and
stirred at 30 °c for 1 hour. Subsequently, the activated
carbon was filtered off and the solvent was distilled off
under reduced pressure; The residue was added with 50 g of
chloroform for dissolving the product, and thereafter, 400 g
of acetone was added and the solid deposited was filtered to

obtain 18.8 g of the invention compound (f).



56 fornul ati on was prepared by the process descri "*BE#@mt:#EgggHLation)

1) Conpound (1-21) in Exanple 5 10 Aﬁﬁ%sﬁfﬁﬁﬁhgkgg$y i | oxane
(6cs) 5 3) Squal ane REPLACED 40 4y
d ycerol - , 2 5) Puri
bal ance 6) Pignent Sericite 68 : 6 Titanium
oxi de 8 Iron oxide
12 7) Nyl on powder 5 8)
Einethylpolysiloiane“ﬂ&l xyal kyl ene copol yner
B § YA -0Y 1 -1

1 (Process) 020ca This Sheet Has Been Replaced

A T

-0. 15ppm ~CHa~$i-CHs "

0. 0lppm -0~Si-CHs

0. 36ppm —CH.-Si

1. 21ppm —CH.-

1. 47ppm ~(CH,) ~CH2~0-P, -0-CH,~CH.-
3. 29ppm -CH.-0-CH.-

3. 83ppm -CH,—-0-P

*Lp—Nur(CoC £3) :
-13. 95ppm

" Example 23:

Organo(poly)siloxanes modified with polyvalent metal
salﬁ of phosphoric diester according to the present
invention were tested with respect to fhe gel formiﬁg
performancé on cosmetic oil agents.

Evaluation method |

The compounds shown in Table 3 were each dissolved in
silicone oils for cosmetic use (octamethyl
cyclotetrasiloxane or decamethyl cyclopentasilxane) at room
temperature so as to be 2% by weight, and the staté of the
formed gel was visually evaluated according to the following
criteria:

A: Thixotropic gel is'formed.

.B: Gel is formed, which does not show thixotropy.

C: Gel is not formed.
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3) Squal ane 40 4) dycerol

<2 5) Purified water bal ance 6) Pignent Sericite
6 Titani um oxi de 8 Iron oxide
12 7) Nyl on powder 5 8)

Di net hyl pol ysi | oxane/ pol yoxyal kyl ene copgl yner
1 (Process) Conponents (1) to (3) and (8) were heated and uniformy

di ssol ved wi t h ,3 dirRRES S& - vd91 403 Che fONRGR Bhﬁdgfi)o(fg;%(e per%%g%di ssol ved

and di spersed with a disperser. Conponents (4) and ) ;hereto
whil e sti v tfidin &M Stdifed | ORikOt2B8hREN ge 150wRdated s i 1l dted ngd

conposition had excellent dispersion stability of pignents and was al so
excel | ent fior sswdtion Wi ng use. Moreover, no dripping or running down of
liquid
Example 24:
Oil-based detergent:
(Formulation)

1) Compound (a) of the present invention 3 wt%

2) Glyceryl pdlyoxyethylene (20) triisostearate

- 10
3) Squalane ' - : 40
4) Decamethyl cyclopentasiloxane 47

(Process)

Components (1) to (4) were heated and uniformly
dissolved with a dispersér to obtain an oil-based detergent
composition.

The obtained composition was stable and had excellent
sensation during use. Moreover, no dripping or running .
down of liquid from fingers was occu;red during use of the

composition.

Example 25:

Creamy foundation:

1) Compound (b) of the present invention 10 wt%
2).Dimethylpolysiloxane (6 cs) 5
3) Octamethyl cyclotetrasiloxane 40
4) Glycerol 2

5) Purified water balance



fromfingers was occurred during use of the conposition. Exanple 16: The
¢creany WO-type foundation of the follow ng fornul ati on was prepared by the
process described bel ow. (Fornul ation) 58 1)-Conpound (1-28) in Exanple

7 : 10 Wt % 2) Exnethylpoly3|loxane (6cs) 5 3)
Squal ane 40 4) dycerol
2 5) Purified water , bal ance 6) Pi gnent Ser|C|te
6 Titani um oxi ¢ plgments ' 8 Iron oxide
12 7) Nylon po 5

Sericite : 6

Titanium oxide ' 8

Iron oxide 12

7) Nylon powder - 5

8) Dimethylpolysiloxane/polyoxyaikylene
copolymér . 1
(Process)

Componépts (1) to (3) and (8) were heated and uniformly
diséolved with a disperser, to which components (6) and (7).
were added and further dispersed with a disperser.
components (4) and (5) were added thereto while stirring for
emulsification to obtain a creamy.foundation.

The obtained foundation was stable and.excellént in
sensation during use. Horeover, no dripping or running

down of liquid from fingers was occurred during use of the

foundation.

Example 26:

O/W cream:

1) Compound (c) of the present invention 3 wt%
2) Monocetyl phosphate _ 0.5
3) Squalane , 2

4) Isopropyl parmitate ' 2

5) Olive oil - 2

6) Dimethylpolysiloxane (6 cs) 5

7) Octamethyl cyclotetrasiloxane . 10

8) Glycerol 5



8) Di net hyl pol ysi | oxane/ pol yoxyal kyl ene copol yner

-1 (Process) Conmponents (1) to (3) and (8) were heated and uni formy

di ssolved with a disperser, to which conponents (6) and (7) were dissol ved
and dispersed with a disperser. Conponents (4) and (5) were added thereto
while stirring for enulsification to obtain a foundati on. The obt ai ned
conposition had excellent dispersion stability of pignents and was al so

excel | ent in éleon durlng use. Moreover, no dripping or(%#pning down of
liquid fromfi

T YPeCurred during use of the conposition Exanple 17:
Preparation of qgggp a) of the present invention: [ereg] 15 g of
conpound (13-a Bdama 1'ssol ved in 500 g of 3
11) Purified water balance

(Process)

Components (1) to (7) were heated and uniformly
.dissoived with a disperser, to which components (8) to (1l1l)
were added while stirring for emulsification to obtain an
O/W cream.

The obtained composition was stable and had excellent
sensatioﬁ during use. .Moreover, no dripping or running

down of liquid from fingers was occurred during use of the

composition.

Example 27:
Oil-based cosmetic cake:
1) Compound (f) of the present invention 6 wt%
2) Dimethylpolysiloxane (6 cs) 40

3) Pigments:

Sericite , 16
Titanium oxide 16
Iron oxide : -‘ 3

4) Nylon powder - _ 15

5) Perfume | suitable amount

(Process)

Components (1) to- (4) were heated and uniformly
dissolved with a disperser, to which component (5) was added
and further dispersed with a disperser to obtain an oil-

based cosmetic cake.



tol uene, to which a solution of 11 g of conpound (12-a) (product of

Shin' estu Kagaku Kogyo K. K.) in 30 g of toluene was added. The resulting
solution was added with chloroplatinic acid (in isopropyl alcohol, 30
mcroliters-of 1% solution) and aged at ,40[err]C for 8 hours. After
conpletion of the reaction, 100 g of nethanol and 1 g of activated carbon
were added thereto and stirred at 30[err]C for 1 hour. Subsequently, the

tivated fi.lt d.off .and th | di st d of.f ds
Feduced: preosuiBe Sheeraedconte thhen wat vt V0oL SR CHREPALER e T
di | vi d . ! 0 . dth
I e T D G S R S N i
[err] &OEX88Ph8qh8d from fingers was occurred during use of the

composition.




Preparation of compound (b) of the present invention: [err] 10 g of
conpound (13-a) was dissolved in 400 g of toluene, to which a solution of
11 g of conmpound (12-b) (product. of Shin'estu Kagaku Kogyo K. K. ) in 30 g of
t ol uene was added. The resulting solution was added with chloroplatinic
acid (in isopropyl alcohol, 30 microlités of 1% solution) and aged at
70[err]C for 8 hours. After conpletion of the reaction, 100 g of nethanol
and 1 g of activated carbon were added thereto and stirred at 30[err]C for
1 hour. Subsequently, the activated carbon was filtered off and the sol vent
was distilled off under reduced pressure. The residue was added with 100 g
of chl or of or nTher pdigsallenfgmehalpsaduct ofamphdsproaafd etiegtSéry afhdacet one

was added and 61 the solid deposited was filtered to obtain 20 g of the
organo(poly)siloxanes modified.with polyvalent metal salts
of phosphoric diesters according to the present invention are
capable of imparting thixotropic rheological property to oil
ingredients and silicon oils which are utilized in various
technical fields such as electric, electronics, automobiles,
machines,'medicines, cosmetics, fibers, papers, pulps, build-
ing materials, paints and in other technical fields, and of
constituting gels which are highly safe, transparent, excel-
lenﬁ ih-sensaéion during'use and free of spinability, and
thus they are very useful, parficularly as materials for
preparing cosmetic compositions and perfumery compositidhs.

Accordingly, the. cosmetic compositions according to the
presenf invention:ﬁAve excellent thixotropy despite their
state as gel form and are easy in handling, and furthermore
fhey are stable and excellent in séhsation du&inﬁ use.

Aiso, the cosmetic cdmpogitions accoxrding to the present
invention give no sticky feeling inherent in silicone oils
even when used as cosmetic compositions containing the sili-
cone oils, do not impair any their advantageous features such
as refreshing sensation in use and volatility, are stable as
time passes and are capable of preventing the running of
liquid caused by abundantly containing silicone oils, and

therefore they are remarkably useful.



I nvention conpound (b). [err] 62 Exanple 19: Preparation of conpound (c)
-of the present invention: [err] 10 g of conmpound (13-b) was dissolved in
300 g of toluene, to which a solution of 7 g of conpgth L ( OLEEEE of

Shi n' esihis ¥w éhuB«m epdackd K.) in 40 g of toluene was §

sol ution} ] chloroplatinic &id (in |sop

mcrolitg I on) and aged at 70[err] for Aft-e
conpl etion of the reaction, 100 g ef.afmghanol ' of actlvated car

were added thereto and stirred at 30[err] for 1 hour ” mm I”
activated carbon was filtered off and the sol vent was der
reduced pressure. The

1. A polyvalent metal salt of phosphoric diester

represented by formula (1l):

Rl- (nnz),—A-R3—(oR4>,-n\H
P—0 | M (1)
-0~

wherein Rl represents a Cl ﬁo C20 linear or branched alkyl
group, R? and R? are the same or different and indgpendently
represent a C2 to C3 linear or branched alkylene group, R3
represents a C3 to C20 linear or C5 to C20 branched alkylene
group, A rgpresents'a group -COO- or -0-, x and y are the.
same or different from each other and independently
represent an integer of 0 to 10, L represents a Cl to C40
linear or branched alkyl group or a group, Rl—(ORz)x—A—R3—
(0R4)y- wherein Rl, R2, R3, R4, A, x and y have the same
meaning as defined hereinbefofe, M represents a divalent or

polyvalent metal ion, and m represents the same value as the

valence of M.

2. The polyvalent metal salt of phosphoric diester
according to Claim 1, wherein at least one terminal of the
alkyl groups represented by Rl or L in formula (1) is

(CH3)3C~.



resi due was added with 100 g of chloroformfor dissotving the product, and

thereafter, 550 g of acetone was added and the SO|I “lrﬁ“l |Itered
to obtain 15 g of the invention conpound (c). mﬂm“l “‘ﬂ \ 6 JUL
1996 [err] Exanple 20: Preparation of conpound (d) EheLpréseht '
invention: [err] 8.0 g of conpound (13-4 was dissolved in 250 g of

tol uene, to which a solution of 6.5 g of conpound (12-a) 64 (product - of
Shin* estu Kag%¥y-K@Q¥Op§1§v£lﬁgt2geQaafSEQkUQerhosphoric diester

according to Claim 1 or 2, wherein M in formula (1) is ca?t

or Al3+.

4. A method of preparing a polyvalent metal salt of
phosphoric diester as defined in Claim 1 or 2, which
comprises reacting a phosphoric diester or a salt thereof

represented by formula (2):

0
RE- (0R?),—A-R3—(0RY), -0l

s ;] (2)
=07

wherein R represents a Cl to C20 linear or branched alkyl
group, R?2 and R* are the same or different and independently
represent a C2 to C3 linear or branched alkylene group, R3
répresents a C3 to C20 linear or C5 to C20 branched alkylene
group, A represents a group -CO0- or -0-, x and y are thé
same or different from each other and independently
represent an integer of b to 10, L represents a Cl to C40
linear or branched alkyl group or a group, Rl—(ORz)x—A—R3-
(OR4)Y— wherein Rl, Rz, R3, R4, A, x and y have the same
meaning as defined hereinbefore, X represents a hydrogen,
aikali metal, ammonium, alkylamine or alkanolamine; with a

polyvalent metal salt represented by formula (3):

MY (3)



was added. The resul t| n sol ution was added with chloroplatinic acid (in
i sopr opyl a di ters of 1% sol uti on) r 7
hour s After the reaction, 100 g of
activated ca thereto and stirred at

Wﬁmt:a:nm@aém _
er r |RERYAGEmOUr .

Subsequent |y, the actlvat ed carbon was7filtered of f and th ;
distilled off under reduced pressure. The residue was added wth 100 g of

chl or of or épélﬁlﬁs%vanalmqe%ow ﬂ{lﬂaimeﬁéﬁﬁ[’lé@o g of acetone
was. added and the solid deposited wad red to obtain 13 g of the
i nventi onc&or@oents( dh- olrganli SWESEndfdartERInion Pxpnphe @larkerr] (e)

integers which correspond to the valences of Y and m,

respectively and are in the minimum ratio.

5. A phosphoric diester or a salt thereof represented

by formula (2°):

RL- (ORE),—A-R3- (0RY), - u\u

W (27)

wherein R1 represents a él to C20 linear or branched alkyl
group, R? and R?* are the same or different and independently
represent a C2 to C3 linear or branched alkylene group, R3’
represents a C7 to C20 linear or branched alkylene group, A
represents a group -CO0- or -0-, x and.y are the same ox
different from each other and independently represent an
integer of 0 to 10, L’ represents a Cl to C40 linear ox
branched alkyl group or a group, R;-(ORZ)X-A—R3'-(OR4)Y-
wherein Rl, Rz, R3, R4, A, x and y have the same meaning as

defined herein before, X represents a hydrogen, alkali

metal, ammonium, alkylamine or alkanolamine.

6. The phosphoric diester or its salt according to
Claim 5, wherein at least one terminal of the alkyl groups
represented by Rl or L* in formula (2') is (CH3)3C-.

-

| L |



7 g of conpound (13-c) was dissolved in 150 g .of toluene, to whi ch a
solution of 7.8 g of conpound (12-b) (product of Shin'estu Kagaku Kogyo

K.K) in 10 g of toluene was added. The resulting squthn\ﬂas\gggggﬁﬁl;E\
chloroplatinic acid (in isopropyl alcohol) and aged at [ for .
After conpletion of the reaction, 100 g7&f ethanol and (ﬁ /”/M tLaxat ed
carbon were added thereto and stirred at [err] for 1 hour ™% mwliw
the activated carbon was filtered off and the sol vent was distfll%ds '

under reduced pressure. The residue was added with 100 g of chl or of orm f or

di ssolving th roduct,. and thereafter, 400 66 of, 6 .acetone was added
and the ol i d%dgpd%i’P%ﬁthso%i Prepaying thpéﬁ%ﬁ'l’i‘é’.%cgddfesﬁ?éf i eht i on

conpoundggyt 4ﬁgféof as defined in Claim S or 6, which comprises

reacting an alcohol represented by formula (4):
r1-(0R?) -A-R3-(OR? ) y~OH (4)

wherein R} represents a Cl to C20 linear or branched alkyl
group, R? and.R? are the same or different and independently
represent a C2 to C3 linear or branched alkylene group, R3’
represents a C7 to C20 linear or branched alkylene group, A
represents a group ~C00- or -O-, x and y are the same or
different from each other and independently represent an
integer of 0 to 10; or a mixture of an alcohol represented
by formula (4) and an alcohol represented by formula

(5):

L"-0OH (5)
wherein L* represents a Cl to C40 linear or branched alkyl
group; with a phosphorylating agent, and optionally

neutralizing with a monovalent base.

8. A gelling agent which comprises a polyvalent metal

salt of phosphoric diester as defined in Claim 1.

9. A cosmetic composition which comprises a polyvalent

metal salt of phosphoric diester as defined in Claim 1.



67 Exanple 22: [err] 10 g of conpound (13-d) was dissolved in 150 g of
toluene, to which a solution of 10 g of conpound (12-BT“fpfeducL\girrrnq
Shi n' estu Kagaku Kogyo K. K. ) in 10 g of tol uene was ad e resu
solution was added with chloroplatinic acid (in isopr om'!g]l@ﬂmm aged

at [err] for 7 hours. After conpletion?f the reaction,* v I
and 0.5 g of activated carbon were added thereto and stirred at [etr]*Tor 1
hour. Subsequently, the activated carbon was filtered. off and the sol vent
was distilled off under reduced pressure. The residue was added with 50 g

of chl orof orm figy. dimsobr¥gagol pelpyedUekananfiotiiEied Wakh 40pddyiia Baet one
was added and the solid deposited was filtered to obtain 18.8 g of the
i nventi onnmewglowwll € fof phosphoric diester which comprises the

structural units represented by formulae (9) and (10):

§7

— 8i0— | :

Ch Chi— RF— (0R%) ;- 0 "
P=0-- ™ /a (9)

?HzCHz'—RG"(URS)ﬁ‘U/ A

—Sig—

|
R

9

—Si—(0)y— (10)

|
Rl

wherein

R7: a C2 to C20 alkylene group,

R6: a Cl1 to €50 linear or branched alkylene group which
may optionally be substituted by a hydroxyl group,

p: a number from 0 to 200,

M: a divalent or polyvalent metal atom,

n: a number same as the value of the valence of M,

R7, RB, R9, r10. independently represent a hydrogen

atom, an alkyl group, an alkoxy group, a phenyl group or a



68 [err] Exanple 23: Organo(poly)siloxanes nodified wth polyval ent netal
salt of phosphoric diester according to the present invention were tested
‘With respect to the gel formng per formance on commumullmﬂllmlm

Eval uation nethod The conpounds shown in Table 3 in
silicone oils for cosnetic use (octane®hyl cyclotetriasil otan® of decanet hyl
cycl opent asi | xane) at roon1tenperature so as to be 2@6by wei ght, and the
state of the forned. was V|suallﬁﬁevaluated accor ng to, the foll ow ng

criteria: AT p?%lﬁeFeP§eF8P d. bE: fegmyla d,2”hi ch does not
shom1th|xotropy“43 numbes ngt forn§d

11. An organo(poly)siloxane modified with a polyvalent

metal salt of phosphoric diester represented by formula

(11):
F11
. @SR
14 ﬁ13 17
— (0 $i—(Usi) 5 -
Rlﬁ wg H
6 5
Cha Clig— R™= (OR%) 5~ 0._
P—0-- ")
_ ¥23 . ?26
il Si- s
128 i12° 228
51— g
R22
wherein

RS: a C2 to C20 alkylene group,

R®: a Cl to C50 linear or branched alkylene group which
may optionally be substituted by a hydroxyl'group,

p: a number from 0 to 200,

M: an alkaline earth metal atom or a divalent or

polyvalent transition metal atom,



69 70 As shown in Table 3, the conpounds of the present invention all

formed thixotropic gels on the silicone oils fq;a§g§F§LLg,usef’Exanple 24
QG | -based detergent: (Fornulation) 1) Conpound t he i nvention
3 w%2) dyceryl polyoxyethylene (20) triisoste ‘“\\m“ﬁ ‘ﬂi\

o L

40 4) Decanet hyl cycl opentasil oxane

‘ns .a number same as the value of the valence of M,

r!l to r28; independently represent a Cl to C22 alkyl
or alkoxy group, or a phenyl group, among which r1S and r2¢
may join to form a divalent oxygen atom,

q, r, s, t, u, v: independently represent a number from

0 to 1000.

12. A method of preparing an organo(poly)siloxane
modified with a polyvalent metal salt of phosphoric diester
as defined in Claim 10, which comprises reactiﬁg an
organo (poly)siloxane having the structural units represented

by formulae (12) and (10):

§7

—'ISiU— (12)
i
9

— Si— (O (10)
L



(Process) Conponents (1) to (4) were heated and unifornly dissolved with a
di sperser to obtain an oil-based detergent conposition. The obtained

conposition was stable and had excel | ent sensat USeE. reover,

no dripping or running down of liquid fron1f|nger ring use
of the conmposition. Exanple 25: Crean$2foundati on leﬂmaﬂmmmw of the
present invention 10 wt % 2) Di net hyl pol ysi | oxa

5 3) Cctanet hyl cyclotetra5|loxane 40 4) dycerol :

2 5) Puri fikdrasfier’ . R3 and r'O Lndependedﬁﬂyﬂﬂéireséﬁk a hydrogen,
alkyl, alkoxy, phenyl or a structural unit represented by
formula (10); with a polyvalent metal salt of phosphoric
diester containing an unsaturated group represented by

formula (13):

L= C— R5-(0R%) 0 1 .
¢ s s SP=0- "W (13)
Cy= CH— R —~(0R") ;-0

wherein

R®: a C2 to €20 alkylene group, _

R6: a'c1 to c50 liﬁear or branched alkylene group which
may optionally be substituted by a hydroxyl group, |

p: a number from 0 to 200,

M: a divalent or polyvalent metal atom,

n: a number same as the value of the valence of M.

13. A gelling agent which comprises an
organo(poly)siloxane modified with polyvalent metal salt of

phosphoric diester as defined in Claim 10 or 11.

14. A cosmetic composition which comprises an
organo(poly)siloxane modified with polyvalent metal salt of

phosphoric diester as defined in Claim 10 or 1ll.



A H—t=FH

6) Pignments. Serieite— O OX
) P | Do GHEET HAS B

8 lIron oxide . eplaced - 12 7) Nyl
5 8) D wethyﬂb ﬁhﬁBﬁmR;} | yoxyal kyl ene copolyner\ REPLACEPJ
1 (Process) Co Hmm!mm‘o (3) and (8) were heat e68=2 AiTormy
di ssolved with , to which @&3nponents (6) and (7). were added and
further dispersed with a disperser. conponents (4) and (5) were added
thereto while stirring-for enulsification to obtain a creamy foundation.
The ObtaingyggigqitMQQaWagaikﬁbe apdspheelicentiesmegenndt i on during use.
o?ga

Mor eover, bl( PRI1YY s3M Ixdimeis Moda Wi edl wiithuiPeliyvabehitnifetslndsléccurred
during usgfOfphbh®hlbirdaiiedterExanpl e 26: O Wcream

ABSTRACT

The present invention relates to polyvalent metal salts
of a phosphoric diester represented by formula.(l) and
" oxrgano(poly)siloxanes modified with a polyvalent metal salt
of a phosphq;ic diester having the structural units

represented by formulae (9) and (10):

| 0
R:- (0R? ,—A-R“’—(UR‘),-U\IIg ]

g/ (1

wherein R! represeéts a Cl to C20 linear or branched alkyl
group, R? and R? are the same or different and independently
represent a C2 to C3 linear or branched alkylene group, r3
represents a C3 to C20 linear or CS to C20 branched alkylene
group,.A represents a group -COO- or -0-, x and y are the
same or different from each other and independently
represent an integer of 0 to 10, L represents a Ci to C40
liriear or branched alkyl group or a group, RIA(ORz)x—A~R3-
(0R4)Y— wherein Rl, R2, R3, R4, A, x and y have the same
meaning as defined herein before, M represents a divalent or

polyvalent metal atom, and m represents the same value as

the valence of M.



1) Conpound (c) of the present invention 3 wt % 2) Mnocetyl phosphate

0.5 3) Squal ane 2 4) Isopropyl parmtate
2 5) Adive oil 2 6) Dinethyl pol ysil oxane
(6 cs) 5 7) Cctanet hyl cyclotetraS|onane 10
8) dycerol 84 - 5 72 9) L-arginine

0.5 10) Ethanol 5 11) Purified water

bal ance (Process) Conponents (1) to (7) were heated and unifornly dissol ved

with a disperser, d which conponents (8) to (11) were added while stirring
for enulsifica{ion?to obtain an

]
Ch Clip— R~ (OR) ,;-n\ﬂ .
>P—0- - ) (9)
ChoClp ©- ox) 07 1/
— §il—

|
R

9

—Si-@Ov— a0
Rlﬂ '
wherein

R°: a C2 to C20 alkylene group,

R®: a Cl to €50 linear or branched alkylene group which
may optionally be substituted by a hydroxyl group,

pﬁ a number from 0 to 200, |

M: a divalent or polyvalent metal atom,

n: a number same as the value of the valence of M.

“ R7, R8, Rg, r10 independently represent hydrogen,
alkyl, alkoxy, phenyl or a structural unit represenéed by
fofmula (10),

. w: a number of 0 or 1.

The compounds according to the present invention impart
ﬁhixotropic rheology to oil bases and silicone oils thch
are used in various fields. They are very safe compounds
and constitute transparent and excellent gels which provide
favorable sensation during use, and thus they are especxally

perfume compositions.



CYVVcrEah1_The'obtained conposifion was stable and had excel |l ent sensation
during use. Moreover, no dripping or running down of | igttg-f e
was occurred during use of the conposition. Exanple 27:1&ﬂi£ﬁk§@ﬁ@tém&§ﬁ}c

cake: 1) Compound (f) of the present invention 6 Yo 2)

Di et hylpol ysi | oxane (6 cs) 40" 3) Pigrent st & 1GL4996
16 Titani um oxi de 16 Iron oxiide

3 4) Nyl on powder ' 15 5) r f-=errre

suitabl e anount (Process) Conponents (1) to (4) were heated and uniforny
di ssolved with a disperser, to which copponent (5) was added and Turther
di spersed with a disperser to obtatn an™oil -

0 _
- SIANNANN g
AN NNV I b (1—10)

| 0
. I |
((A/\)\/\U/\/\/-\N\U")T'PU]:;A_E (1—11)

. . D
/ ~ _ I -
NN NNV NN b (1—12)
AANAANNNANS )
L AAAA 0 |
¢ (7 0/ VNN NN gyboy e (11 3)
.. lﬂl'.
NN N NN N b Va2 -1 )
NN
g

3

0
: ' i
[;(/\/m\ﬂ/\/\/\/\/\o—h—%mﬁa (1-15)
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/
based cosmetic -cake. 73 The obtai ned conposition was stable and

excellent in sensation during use. Mreover, no drippin vamiel]
REPLACRIINL ?ﬁ%"

liquid fromfingers was occurred during use of the conp

pol yval ent netal salts of phosphoric diesters and organ (polé)3|loxanes
nmodi fied with polyval ent netal salts of phosphoric diestlefs Géolliididdg t ©
the present invention are capable of inparting thixotrogi¢_rheol ogical

tilized Tn Variousg
8s., ) "“1_.;;4.

property to oil ingredients and silicon oils which are
technical fields such as electric, elecgronics, autonobid

\/\/\/\/\/\/\/\/\/ L (1-20)

_supsTITITT ~mor |

R L AL




machi hes, medicines, cosnetics, fibers, papers, pulps, build- ing
material s, paints and in other technical fields, and of -WG ﬁtﬂ 3
which are highly safe, transparent, excel- lent in sensfl oA-doL
free of spinability, and thus they are very useful, par}iful arl

materials for preparing cosmetic conpositioh3 and perfufelyOb 19960ns. .
Accordingly, the cop(WdrC SRSt} qpaccording to thefpfesent inventifon
have excel | ent thi-xotropy despite t e|r state as gel fofmand are easy in-
handl i ng, and furt hig+NMR(EDE l8ey) are stabl e and excel | entlia-sensati.an. duriing
use. Also, the cosnetic core’g)om tions according to the present invention

give no sticky feelirl lipphesieriisi nl.sippncdiveCtoi | . 2ppan-Glen used as cosnetic

conposi tions cont a| the, s cone oils, do not inpair _any their
advant ageous feat ur @h‘@ig)eﬁﬂé}:rﬁ ng (et sbHadh iBndpeme ~£He-GdlHati|ity,

are stable as tine 3ﬂgbﬁﬁa ﬁgpable of preventing the running of
| i qui d caused by ab HPI g Ing silicone oils, and therefore they
are remarkably useful. :

31p— NMR(CDC £3) :
-1. T4dppm H
— 0P0Cay /5

Example 20:

Preparation of compound (d) of the present invention:

: th_ g
[(W\/\/\/\/Wﬂ"ﬂ]y, AL 4+ H3C—Si0—Si—H
: ] |
(13—c) CHy CHg
(12—2a)
e i
— E(ch—sln Sl/\/\/\/\/\/\ﬂ)z P 0J3 AZ
' ' CH3 CH3

( Compound (4d))

8.0 g of compound (13-c) was dissolved in 250 g of

toluene, to which a solution of 6.5 g of compound (12-a)

l SUBSTITUTE SHEET




75°CLAIMS 1. A polyvalent netal salt of phosphoric diesﬁﬂﬁ?ﬁa“?f*-;”

formula (1): [err] wherein [err] represents a Cl to C20 { im@ar~or bran
al kyl group, R2 and R4 are the sane or different and inc ??PBBX‘W96
represent a C2 to C3 linear or branched al kyl ene group, represent s
C3 to C20 linear or C5 to C20 br-anched al kyl ene group, =¥ i g
-COO or -0-, x and y are the sane or different fromeach ot her and

I B4 4a@ A U

i ndependently represent an integer of 0 toek0, L represents~a~Cr-to 40

l'inear or b(%ﬂé&ﬁét@EKYBﬂﬂﬂlé%éﬁ Khéﬁﬁ&mkoéférk.kﬁﬁrln“@@“%i%f[%HﬂuéheX
and y have the sane neani ng as defined hereinbefore, Mreprésents a

di val ent orwasl ydaeant meiclrdiltiny solepicncnis hdgedamwthal ue as the

valence of ggloroplatinic acid (in isopropyl alcohol, 30 microliters of
1% solution) and aged at 70°C for 7 hours. After completior
of the reaction, 100 g of methanol and 0.5 g_of activated
carbon were added thereto and stirred at 30 ¢ for 1 hour.
Subsequently, the activated carbon was filtered off and the
solvent was distilled off under reduced pressure. The
residue was added with 100 g of chloroform for dissolving
the product, and thereafter, 500 g of acetone was. added and .

the solid deposited was filtered to obtain 13 g of the

invention compodhd (d).

IR(KBr) : Si-0-8i, 1047ca~

'{-NMR (COC £ ++CD500D) :
~0. 1ppm Si-CHs, 0.45ppm Si-CHa, 1.23ppm —CHa-,
1. 5ppn P-0-CHa-CHa, 3. 9ppm P-0-CHa

31 p—NuR (COC £3 +CD,0D) :
-14, 8ppn
OPOA £1/3

ISR s

SUBSTITUTE SHEET




2. The polyval ent netal salt of phosphoric diester accordi ng. to.Cha-mit
wherein at |east one term nal of the al kyl groups repre i g@g ‘ﬁiﬁ%ﬁﬁﬁﬁ

in formula (1) is [err]. 76 3. The pol yval ent netal

di ester according to CCaiml or 2, wherein Min fornula (i) or
o sﬁébﬁo@é

onprises reaft|.

[err]. 4. A nmethod of preparing a polyval%gt metal salt

diester as defined in Claim1l or 2, which :

di ester é méyt 4 ereof represented by formula (2): [Frr] mhereln [err]

r epr esent xg G O linear or branched al kyl group, [essdevgra=ferriare
the sane or different and i ndependently represent a C2 to C3 |linear or
branched al kyl ene group, [err]

| RS
C AANANAA, 2P0 | A2 + H3C—Sli—0—sli—0—$i‘i-—CH3
| | CHy H CHy

3
(12—0b)
(13—c)
s i \ -
H3C—Sli-CH3
0 0
LAAAAAN,
> (Hac—'sll 0)oP—0| AZ
|
ch—sli—CHa ;
N b /

(e) .
7 g of compound (13-c) was dissolved in 150 g of

toluene, to which a solution of 7.8 g of compound (12-b)
(product of Shin‘estu Kagaku Kogyo K.K.) in 10 g of toluene
was added. The resulting solution was édded with
chlorbplatinic acid (in isopropyl alcohol) and aged at 70°
for 7 hours. After completion of the reaction, 100 g of
ethanol and 0.5 g of activated carbon were added thereto and
stirred at 30°C for 1 hour. Subsequently, the activated
carbon was filtered off and the solvent was distilled off
under reduced pressure. The residue was added with 100 g of

chloroform for dissolving the product, and thereafter, 400 g
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represents a C3to C20 linear or C5 to C20 branched al ky-ene~—gf
represents a group -COO- or -O, x and y are the sane oHﬂﬁFLﬁenbﬁﬂifﬁﬁEET
each other and independently represent an integer of 0 tio{TU, T represegt

a Cl to C40 linear or branched al kyl group or a group, [err]GEplr y%p
Rl, R2, R3, R4, A x and y have the same y neaning as dgfiined here|n ef

1rﬂ f\.L’

X represents a hydrogen, alkali netal, ammonium al kyl arn
al kanol am ne; mnth a polyvalent metal salt represented HBy formula (3):
[err] (3) 77 wherein Mis a divalent=or-poryvarent
metal on, Y represents an organic or inorganic anion, p and q are M

i ntegers which correspond to the vaIencesGQf Y and M

of acetone was added and the solid deposited was filtered to

obtain 13.8 g of the invention compound (e).

- IR(KBr) : Si-0-Si, 1020ca*
'H-NMR(CDC £ 5)
~0. 1ppm ~CHa-Si~CHs
Uppm -0-Si-CHs
0. 40ppm ~CH.-Si
1. 21ppm -CH.-
1. 49ppm -(CH.) -CH.-0-P
3. 90ppm —CH.-0-P

3p— NuR(CDC £3) -
~14, T4ppm

b
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réspectively and are in the minimumratio. 5 A phosphoti.c..di-este i

salt thereof represented by fornula (2'): [err] whereifRE Egﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬂ' a .
Cl to C20 linear or branched al kyl group, [err] and [err#i%nTrT r
different and i ndependently represent a C2 to C3 |inegr tor gr&’rta%n

al kyl ene group, R3 represents a C7 to C20 |linear or briarjcHe e
group, A represents a group -COO or -O, x and y are {th Lffledent
from each other and independently repres&ht an integerf of 0 to 10, L'
represents a Cl to C40 |inear or branched al kyl group ‘et—g~group—TeTT]
wherein [ @xdnp¥e X2and y have the same neaning as defined herein before, X

represents a hydrogen, al kali netal, amoni um al kyl am ne or al kanol am ne.
6. The phosphoric diester or its salt according to Claim5, wherein at
| east one term nal of the alkyl growps represented by [err] or L' in

formula (2'¢) is [err]. 0 CHi3  CHy  CHj
A OAAANG ] A
( 7 NP0 | AL + lht—?r—ﬂ—?r—ﬂ—?r—ﬂh
3 CHy H CHg
(13-4) (12—0b)
s \
H3C—Sli—CH3
| i
| - .
(H3C—SIMD/WW\U)2P_U AL
0
L
H3C'—Si1—CH3 3
N Chiz / ] (£)

10 g of compound (13-d) was dissolved in 150 g of
toluene, to which'a solution of 10 g of compound (12-b)
(product of Shin‘estu Kagaku Kogyo K.K.) in 10 g of toluene
was added. The resulting solution was added with
chloroplatinic acid (in isopropyl alcohol) and aged at 70%¢
for 7 hours. After completion of the reaction, 100 g of
ethanol and 0.5 g of activated carbon were added thereto and
stirred at 30 ‘% for 1 hour. Subsequently, the activated
carbon was filtered off and the solvent was distilled off
under reduced pressure. The residue was added with 50 g of
chloroform for dissolving the product, and thereafter, 400 g
of acetone was added and the solid deposited was filtered to

obtain 18.8 g of the invention compound (f).

snsr st N taareaae v
A s et

SUBSTITUTE SHEET




78 7. A nethod of preparing a phosphoric diester or a salt thereof as
defined in Claim5 or 6, which conprises reacting an al ¢cohgl represented by
formula (4): [err] wherein [err] represents a Cl to CQO'EFEEEQﬁ%WE - ABERE
al kyl group, [err] and [err] are the same or different gnG—rhdeheh =
represent a C2 to C3 linear or branched al kyl ene group, f[drr] represent:
C7 to C20 linear or branched alkylene grofp, A representls afgéoﬂﬂ-$ﬁﬂt) o]
-0, x and y are the sr&@“fé fferent from each ot her and_i ndependent|
“represent an i-nteger J bia H3cart of an aIcghoI represented b
o)

formula (4) and an alcqm%wﬂqgﬂggd§nted by fornmula.(5): kO

(
wherein L" represents a I'i near or branched al kyl group; with a

phosphoryl ating agent, -20d59phi-THILE¥Y-CH,
0. O1ppm -0-Si~CHa
0. 36ppm —CH2~Si
1. 21ppm —CH2-
L 47p'pm ~(CHz) ~CH2-0~P, -0-CH.~CH.-~
3. 29ppm -CH2~0-CH.-
3. 83ppm -CH.~0-P

4

31 p— MR (COC £3) -
-13. 95ppm

Example 23:

Organo(poly)siloxanes modified with polyvalent metal
salt of phosphoric diester according to the present
invention were tested with respect to the gei-forming
perforﬁance on cosmetic oil agents.

Evaluation method

The compounds shown in Table 3 were each dissolved in
silicone oils for cosmetic use (octamethyl
cyclotetrasiloxane or decamethyl cyclopentasilxane) at room
temperature so as to be 2% by weight, and the state of the
formed gel was visually evaluated according to the following
criteria:

A: Thixotropic gel is formed.

B: Gel is formed; which does not show thikotropy.

C: Gel is not formed.

am'

S |

STITUTE SHEET

r—— 1




PpeiiSinims
"5
|_C|1}:

B SHERT

Poor
-Ml
f phosphoric
i

|

i
e

p: a nunper

)
1Tl

Neg B-

i ses t

d

ed al kyl ene

sal t

79 10. An organo(poly)si

salt of phosphoric diester which co

units represented by formulae (9) and (10):

a C2 to C20 al kyl ene group,

.group,

[err]

R6: a Cl1 to C50 |inear or branc
atom

net al

by a hydroxyl

?

8. A gelling agent whi
8
n

salt of phosphoric diester as defined in C

cosnetic conposition which conprises a pol yval ent netal

di ester

in Caiml.
M a dival ent or polyvale

neuiralizing wi th a nonoval ent base.
as defined

pol yval ent net al
group which nmay optionally be substitute

wi th a pol yval ent netal
from O to 200,

structural
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n:'a number same as the value of the valknce of M [err];
represent a hydrogen atom an al kyl group, an al koxy gro

‘or a 80 S;;EELELQL_Q_LL_LQBFGSented by formula (10),

0 or 1. 11. Anm organo(poly)siloxane nodified with a poly
of phosphori c ﬂm“mm .ed by fornmula (11): [err]
to C20 aIker to C50 linear or branche
whi ch may opt|0ﬂany‘be su%stltuted by ashydroxyl group,

p: a nunber fronlé

to 200, M an alkaline earth netal atomor a dival-ent or !
CLAIMS

1. A polyvalent metal salt of phosphoric diester .

represented by formula (1):

! D
R -(nnz),-A-RL(nR‘),-u\g

L"‘U/ =0 | (1)

wherein Rl represents a Cl to C20 linear or branched alkyl
group, RZ and R? are the same or different and independently
represent a C2 to C3 linear or branched alkylene group, R3
represents a C3 to C20 linear or C5 to C20.branched alkylene
group, A represents a group -C00- or -0-, x and y are the
same or different from each other and independently
represent an integer of 0 to 10, L represents a Cl to C40
linear or branched alkyl group or a group, Rl-(ORz)x-A-R3-

'(0R4 - wherein Rl, R2, R3, R4, A, x and y have the same

)y
meaning as defined hereinbefore, M represents a divalent or
polyvalent metal ion, and m representé the same value as the

valence of M.

2. The polyvalent metal sait of phosphoric diester
according to Claim 1, wherein at least one terminal of the
alkyl groups represented by R! or L in formula (1) is

(CH3)3C--

ST
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pol yval ent transition netal atom n. a nunber sane as %:egwxf; T KHB

valence of M [err] to R28: independently represent a Cl ti0 gesr—altkyt—o
al koxy group, or a phenyl group, anobng which [err] and [enr] L.QJ 0
| Bhall e

forma dival ent oxygen atom ¢, r, s, t, u, Vv: independenél‘
nunber fromO to 1000. 12. A nethod of preparing an organd(pg .
nodi fied wth a pol yval ent netal saltiﬁsiﬂyﬁphoric diestgr as defined in
Claim 10, which conprises reacting an organo(poly)si I oxane-hewrg-tte

structural units_represented by fornulae (12) and (10): 7
POLYVALENT METAL SALTS. OF PHOSPHORIC DIESTER AND
ORGANO( POLY ) SILOXANES MODIFIED WITH POLYVALENT METAL
SALT OF PHOSPHORIC DIESTER

ABSTRACT

The present invention relates-to polyvalent metal salts
of a phoséhoric diester represented by formula (1) and
'organo(poly)siloxénés ﬁodifieq with a polyvalent metal salt
of a phosphoric diester having the structural units

represented by formulae (9) and (10):

. 0
RE- (0R%)— -R’*—(un“),-n\llg_g

-0 uM' (1)

wherein R} represents a Cl to C20 linear or branched alkyl
group, R2 and R? are the same or different and independently
represent a C2 to C3 linear or branched alkylene group, R3
represents a C3 to éZO linear ox C5 to C20 branched alkylene
group, A represents a group -COO- or -0-, x and y are the
same or different from each othexr and iﬁdependently‘ -
'representlan integer of 0 to 10, L répresents a Cl to C40
liriear oxr branched alkyl gxroup or‘a group, Rl—(ogz)x—A—R3—
(0R4)Y~ wherein Rl, Rz, R3, R4, A, x and j have the same
meaning as defined herein before, M represents a divalent or
polyvalent metal aﬁom, and m represents the same value as

the valence of M.

— = |
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mhereln [err]-and [err] independently represent a hydrogen, alkyl, alkoxy,
pheryl br a structural unit represented by fornul a (10%——*M4H+" Ty at-e
.metal salt of phosphoric diester containing an unsatur REHLACE, yiaia
represented by fornula (13): [err] wherein R5: a C2 to alkylene gr.
R6: a O to C50 linear or branched al kyl ene group mhich _ y1%F
substituted by a hydroxyl group, p: a nunber fromO to {240,

or polyvalent netal atom n: a number sane as the val ue - ;
M 13. A gelling agent which conprises an organo(poly)sﬁloxane nDdlfled .
with polyval ent netal salt of phosphoric diester as defymegTmCraim 10 or
11. 14. A cosnetic conposition which conprises an organo(poly)siloxane
nmodi fied with polyvalent netal salt of phosphoric diester as defined in
Claim 10 or Ekensation during use and frees of spinnability have been:

desired.

' US 4 152 289 discloses that the reaction product of a hydroxy
ether and a pentavalent phosphorous compound with an alcohol
can be employed to gel organic 1iquids by mixing the reaction
product with an organic liquid in the presence of certain
aluminium activator compounds.

EP-A-0 326 155 discloses polyaluminium dialkyl phosphate
compounds as gelling agents for oils and a composition for

external application comprising the same.

"US 3 647 745 discloses sealing compositions comprising the
product obtained by reacting phosphorous acid with an organic
and subsequently treating the mixture with a metal base.

Disclosure of the Invention
The present invention is to provide polyvalent metal

salts of a phosphoric diester represented by formula (1):

RL(DR?),—A-RL(aR*),-u\l?
TR0 (1)
L—D/u »l -
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-ha-

wherein R} represents a Cl to C20 linear or branched alkyl

group, R? and R? are the same or different and independeﬁtly
represent a C2 to C3 linear or branched alkylene ¢group, R3
represents a C3 to C20 linear or C5 to C20 branched alkylene
group,.A represents a group -C0O0- or -0-, X% and y are the
same or different from each other and independently
represent an integer of 0 to 10, L represents a2 Cl to C40
linéar or branched alkyl group or a group, Rl-(ORz)x-A—R3—
(034)y- wherein Rl, Rz, R3, R4, A, x and y have the same
meaning as defined hereinbefore, M represents a divalent orx
polyvalent (i.e., trivalent of higher) metal ion, and m
represents the same value as the valence of M.

In thé preparation of these polyvalent metal salts of
phosphoric diesters (1),.phosphoric diesters represented by

formula (2) which will be described later are used. Of the
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'Examples of these organo(poly)siloxanes include

P R L R e

1,3,5,7,9-pentamethyl cyclopentasiloxane, 1,3,5,7-
tetramethyl cyclotetrasiloxane, 1,%,1,3,5,7,7,7-octamethyl
tetrasilbxane, tris(trimethylsiloxy)silane, 1,1,3,3,5,5-
hexamethyltrisiloxane, 1,1,1,3,5,5,5-heptamethyl
trisiloxane, pentamethyl disiloxane, 1,1,3,3—£etramethyl
disiloxane, triethylsilane, dieth_ylmethylsi.lane, 1,3-
diphenyl-1,3-dimethylsiloxane, diphenylmethylsilane,
1,1,1,3,3,5,5-heptamethyl trisiloxane,
methyltris(dimethylsiloxy)silane, 1,1,3,3,5,5,7,7-octamethyl
tetrasiloxane, phenyl dimethylsilane, triisopropylsilane,
tri-n-octylsilane and triéhenylsilane. .

In the practice of the present invention, the above-
described oigano(poly)siloxanes to be used may be those
prepared by a variety of conventional methods or may be
commercial products obtainable from the market. Examples of
the commercial products include TSF484¥1TSF48§g1XF40;A2605¥'
XF40-A1629% XF40-A5149 and XF40-A2484°7all manufactured by
Toshiba Silicone K.K.)

Purtherﬁore, in the practice of fhe present invention,
the polyvalent metal salts of a phosphoric diester
containing an unsaturated group represeﬁtéd by formula (13)
are prepared bf any known methods. For example, they may be
prepared in a following manner: First, a phosphorus
oxyhalide and 2 to 4 fold mols, preferably 2 to 2.5 fold
mols based on the amount of halide of an alcohol having an

unsaturated bond at the terminal, represented by the formula

ﬂ 'AMENDED  SHEET ﬂ
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i

wherein M is a divalent or polyvalent metal jon, Y

represents an organic or inorganic anion, p and g are
' M
integers which correspond to the valences of Y and a7

respectively and are in the minimum ratio.

5. A phosphoric diester or a salt thereof represented

by formula (27):

' . B
R‘—(URZ),—A-RL(DR%,-U\g ~

wherein R1 represents a Cl to C20 linear or branched alkyl
group, R2 and R? are the same or different and independently
represent a C2 to C3 linear or branched alkylene group, rR3’
fepresents a C7 to C20 linear or branched alkylene group, A
represents a group -C00- or -0-, X and y are the same orx
different from each other and independently represent an
integer of 0 to 10, L’ represents a Cl to C40 linear or
branched alkyl group or a group, Rl-(ORz)x-A-R3'-(OR4)Y-
wherein R, RZ, rR3, R%, A, x and y have the same meaning as
defined herein before, X represents a hydrogen, alkali

metal, ammonium, alkylamine or alkanolamine.

6. The phosphoric diester or its salt according to
Claim 5,'wherein at least one terminal of the alkyl groups

represented by Rl or L’ in formula (2’) is (CH3)3C-.
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