DESCR! Pl ON COSMETI C COVPCS| TI ONS COVPRI SI NG METAL SALTEZ]}\\EﬂE%fﬁWﬁ;L:7
P ES This invention relates to cosnitlc conpositions conprising netal
sal t's~6f nonoal kyl phosphates. A variety of “cosnmetics conprising powders¢
are known i.ncl udi ng makeup cosnetics such as foundations, face powders,
powder eye shadows, eye brows and the |i ke, and body cosnetics such as body
pomders baby pomders and the |like. The powders used in these cosnetics- may
be inorgani c body extender pigments such as talc, kaolin, sericite, nica
and the like; inorganic colorants such as tltanlun1dioxide, zi nc oxi de,

ul tramarine blue, chrom um oxide, iron oxides and the |like; organic
colorants such as organic synthetic dyes, |akes and the |ike; conposite

pi gnents such as titanium d|0X|&E£§é§EE§;Qﬂca, i ron oxi de-coated m ca and
the like; and treated powders obtained by coating the above- indicated
powders wi th known coating materials such as silicone oits, higher fatty
aci ds, higher alcohols, esters, waxes and the |ike. The properties of these
cosnetics depend largely on the properties of the

COSMETIC COMSOSITTIONS COMPBISING METAL SALTS OF
YIONOALKYL PHCSPHATES i

This invention relates to cosmetic compositions

g

coumprising metal salts of monoal&yl pboephate

A variety of coémetics comprising powder§ are
.known including makeup cosmetics such as foundations,
face powders, powder eye shadows, eye brows and the
like, and body cosmetics such as body powders, baby
powders and the like. The powders used in these
cosmetics may be inorganic body extender pigments such
as talc, kaolin, sericite, mica and the like; inorganic

- colorants such as titanium dioxide, zinc oxide,

. ultramarine blue, chromium oxide, iron oxides and the
like; organic colorants such as organic synthetic dyes,
lakes and the like; composite pigments such as titanium-
dioxide coated mica, iron oxide-~coated mica and the
like; and treated powders obtained by coating the above-
indicated powders with known coaﬁing materials such as
silicone oils, higher faﬁty acids, higher alcohols,

.esters, waxes and the like. The properties of these



N

powders. However, these known powders are not satisfactory in inparting al

prOﬁer;les necessary for good cosnetics, e.g. lubricity, flowout,
noi st fess,. a suitabl e degree of' adherence, and the like. In order to inz§§5

such properties,. it is now the. usual practice to add netallic soap to
powder - cont ai ni ng cosnetics. Metallic soap is believed to inpart noistn
lubricity, flow out, adherence, and covefi#g power to cosnetics. However,
nmetallic soap used as a starting material for cosnetics does not inpart
satisfactory properties to final cosnetic articles. In conventional
powder - pressed cosnetics, oils such as hydrocarbons, esters, waxes,
"silicones and €AgmeEtiesadepeaded argelihemuthm sprope f thesvofgtheess

nol dability. These oils tend to give adverse influences on the lubricity
and flow out oPOWEe&Bli cHoweyer|n thesd knahupewdehe arepeoties of
metallic soap are rarely utilized effectively. Qther materials for
cosmetics whi.cBabi8LagEeryo inmiapanting dkly propétviesumeceassade Spheri cal
pol ymer powders sych as nyl on-powders, styrene copolyners, and the Iike.
These nateriaIg°%aeCBFVeFécﬁheeb6ucHQQﬁ}QﬁkY:ifiQﬂHQﬂtnc%?isbneaat ahey

cannot inpart suppl eness and noistness to cosnetics. Thus,
mp Eufgagge éegree of adherence, and the like. In order to

impart such properties, it is now the usual practice to
add metallic soap to powder-containing cosmetics.
Metallic soap is believed to impart moistness, lubricity,
flow-out, adherence, and covering power to cosmetics.
However, metéllic soap used as a starting material for
cosmetics does not impart satisfactory properties to
final cosmetic articles. In conventional powder-pressed
cosmetics, oils such as hydrocarbons, esters, waxes,
silicones and the like are added for the purpose of
improving press moldability. These oils tend to give
adverse influences on the lubricity and flow-out of
metallic SQap. In final products, the properties of
metallic soap are rarely utilized effectively.

Other materials for cosmetics which are able
to impart lubricity and flow-out include spherical
-polymer powders such as.nylon powders, styrene
copolymers, and the like. These materials are dry to
the touch and poor in adherence, so that they cannot

impart suppleggss and moistness to cosmetics. Thus,



Nch cosnetics becomes poor in adherence to the skin with a Iomefing of
ess nol dabi lity. SUMVARY OF THE | NVENTI ON Under these circunstances in

Yhe art, the present inventors made intensive studies to devel op cosmgfi;
conpositions which were free of the disadvantages of the prior art cosmetic
conposi tions and which had good feel $n_practical applications. As a
result, it was found that a specific pe of nmetal salt of al kyl phosphate
had good characteristic properties as a base material for cosnetic
conpositions. Mre particularly, when added to cosnetic conpositions, the

netal sl sGuAl Bl 1A Helindd 13odP Uikl gahaULRCUNER SHEN S§QRTEI i C

conposition was sprea ., gra evel opnent o ness, an

apprOpriatﬁiéﬁgEeio@Erqgﬂﬁﬁﬁfmﬁkéﬁﬁiﬁﬁ&&%bﬂﬂiﬁ?%er was experienced. Even
t hough the netal salt was added to powder cosnetic conpositions to be press

nol ded in which oils were added in order to inprove the binding force, the
resulting cosnetic involved little lowering of the feel to the touch. The
present invention is acconpsumMAgYboFedsE INvVENIION findings.

Under these circumstances in the art, the
present inventors made intensive studies to develop
cosmetic compositions which were free of the _
disadvantoges of the prior art cosmetic compositions and o
which had good feel in practical applications. As a
result, it was found that a specific type of metal salt
of alkyl phosphate had good characteristic properties as
a base material for cosmetic compositions. More
particularly, when added to cosmetic compositions, the
" metal salt exhibited good lﬁbricity and flow-out. When

such cosmetic compooition was spread on the skin,

gradual development of softhess, an appropriate degree

of adherence and covering power was experienced. Even Q;
though the metal salt was added to powder cosmetic

compositions to be press molded in which ocils were added

in order to improve the binding force, the resulting

cosmetic involved little lowering of the feel to the

touch. The present invention is accomplished based on

the above findings.



-4- It is thererore an object of the present invention to provide novel
€osnetic conposition conprising a cosnetic powder and a netal salt

of o- al kyl phosphates "of the following fornula: [err] in which each R
repr ts a saturated or unsaturated, l|inear or branched hydrocarbon grg
having from8 to 32 carbon atons, and Mrepresents an al kaline earth netd
or divalent transition netal. BRI EF DESGRI PTION OF THE DRAWNGS Fig. 1 is a
el ectron m crophot ograph showi ng the crystal structure of calciumsalt of

monol auryl phosphate obt ained LgeEgggpgea%;éyu%Jﬂﬁg% -qu%DQQDné are
St P i

vi ews showi ng organol epti ¢ éValuafion result owder undat rons of

Exampl es 18 Thr ough, 20, ccesRect] yelys ausaoidih ddie e, neLabosalisa(l) of

nonoal kyl phosphates o present “invention are prepared by Teaciion between

monoal Kyl phosphat eg@trt 8¢abU b anétld BBUaTR! 8haSEl Lital s2it of meme-

aikyl phosphatas of the following formule:
0 0
I I -
RO-P-0-M-0-2-0R (I)
) I
CH 0): 1
k/ in which each R represents a saturated or unsaturated,

linear or branched hydrocarbon grcup having from 8 to 32
carbon atoms, and M represents an alkaline earth metal

or divalent transition metal.

BRIEF.DESCRIPTION OF THE DRAWINGS
Fig. 1 is a electron microphotograph showing
the crystal structure of calcium salt of monolauryl

. phosphate obtained in Example 9; and Figs. 2 ;hrough 4

~
o



of _the formula (I111) according to the followi ng reaction fornmula [err].in
- 1 X represents hydrogen or an alkali netal, Y represents an inorggﬂjb
, an organi c carboxylic acid anion or oxygen, mand n are, i
sSpectively, integers corresponding to the val ences of Y and M and ?Fénd
M have, respectively, the sane neanings as defined before. Metal salts of
phosphori c nonoesters have been conveﬂffﬁnarly prepared according to the
fol |l ow ng processes. (1) Metal salts of phosphoric nonoesters are
prepared by thermal reaction between phosphoric nonoesters and netal
acetates other than alkali nmetal acetates at tenperatures or over at which
acetic aci dare vipusl showibg wrcangimpitios stdlvatbon| yegsipsnese Pat ent
Publ i cati on No. 42-12646). (2) Metal salts of phosphoric nonoesters are
prepared byreederi Spupderdomsdicd leRanzies sSHf throgphorPe nonoesters, which
have been obtai ned by neutralizing phosphoric nonoesters wth al kal

hydr oxi de respectively.

: . use with the
The metal salts (I) of monoalkyl phosphates of /

present invention are prepared by reaction between ~
monocalkyl phosphates 6f the formula (II) and metal salts
of the formula (III) accordiﬁg to the fcliowing reaction
formula

o] o 0

I , . I f

RO-P-0X + MmYn ———> RO-P-0-M-0-P-OR

éH éH éH :

(IT) (III) (1)
in which X represents hydrogen or an alkali metal, Y \;

represents an inorganic anion, an organic carboxylic
acid anion or oxygen, m and h are, respectively,
integers corresponding to the valences of ¥ and M, and R
and M have, respectively, the same meanings as defined
before. |

Metal salts.of phosphoric monoesters have been
conventional;y prepared according to thé ﬁollowing

processes.

-
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to an extent of two equival ent points of the phosphoric nonoesters, and
inorganic nmetal salts (Japanese. Lai d- open Patent Application No.

53-84919). (3) Metal salt derivatives of phosphoric nonoesters are prepggo
by rewet i on between dialkali metal salts of phosphori c nonoesters and

i norganic nmetal salts in the presence of alkali nmetal hydroxide (Japané
Lai d-open Patent Application No. 54-141727). However, netal salts of
phosphori c nonoesters obtai ned by the =ab®e processes are different from

t he conpounds of the formula (1) according to the invention.. As will be
seen fromthe specifications of the above references, the processes (1) and
(2) provide conmpounds of the forrmula (1V) and the process (3) provides

&:L’ES%;? he sane mean niL)asHesat! sER R ¥ é%%esspphéilcﬁe’f“v]e‘?‘é'&%*"%?eg?%ﬂnch and
Foact oq i {rPERREYed PBECPHEERR1 D AR, Baeu el oGOl 16 PO e are
reacted wit hpohGedPbesOhnihfethyal el sFiflotidd 'than alkali metal

acetates at temperatures or over at which acetic acid is

capable of being evaporated sufficiently (Japanese
Patent Publication No. 42-12646). '_

N\ (2) Metal éalts of phosphoric monoesters are
prepared by reaction between dialkali salts of
phosphoric monoesters, which.have been obtained by
neutralizing phosphoric monoesters with alkali hydroxide
to an extent of two equivalent points of the phosphoric
monoesters, and inorganic metal salts.(Japanese Laid-
open Patent Application No. 53-84919).

(3) Metal salt derivatives of phosphoric
monoesters are prepared by reaction between dialkali

Qu, metal salts of phosphoric monocesters and inorganic metal
salts in the presénce of alkali metal hydroxide
(Japanese Laid-open Patent Application No., 54-141727).

However, metal salts of phosphoric monocesters
obtained by the above processes are different_from_the
.compounds of the formula (I) according to the_invention.

As will be seen from the specifications of the above
references, the proceSses (1) and (2) provide compounds
of the formula }IV) and the process (3) provides

compounds of the formula (V) indicated below

fag 0 S S



425? eby producing netal salts of nonoal kyl phosphates, The hydrocarbon
oups represented by Rin the fornulae (1) and (I1) include, for exannpl

octyl nonyl, decyl, dodecyl, undecyl, tridecyl, tetradecyl, pentadeqxg;
hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, henei cosyl ocosyl,
tricosyl, tetracosyl, pentacosyl+ AfExacosyl, heptacosyl, octacosyl,
nonacosyl, triacontyl, hentriacontyl, dotriacontyl, octenyl, nonenyl,
decenyl, dodecenyl, undecenyl, tridecenyl, tetradecenyl, pentadecenyl,
hexadecenyl , heptadecenyl, octadecenyl, nonadecenyl, eicocenyl,
henei cocenyl , dococenyl,,trlcocenyl tetracocenx5 pent acocenyl ,

hexacocenyl , heptacocenyf ectacocenyl nonacocqpylm triacontenyl,
hentrlacontenyl dotrbagsmmenyl octadlenyl,,{xugﬂﬁeﬂ1 aeégdlenyl
dodecadi enyl , undecad|enyTxaprldecadlenyl t 8T ac ¥ /2

pentadecadienyl hexadecadlenyl heptadecadlenyl, octéaecéalenyl
nonadecadi enyl, ei cosadi esyh, henelcosadlenyl docosg@ enyl , trlcosadienyl,
t et racosadi enyl , pentacosadlenyl hexacosadlenyl heptacosadienyl

oct acosadi enyl yhpenagasadbeny, ut 'h'a%@”i:?é“@éﬁé nbgRl rEacest adenut,
dotri acont adi enyl
before, respectively.

We have found that when monoalkyl phosphates
or monoalkali metal salts thereof are reacted with ~
divalent metal salts, 2 moles of thé monoalkyl phosphate
are reacted with one mole of the divalent metal salt,
thereby producing metal salts of monoalkyl phosphates,

The hydrocarbon groups represented by R in the
formulae (I) and (II) include, for example, octyl,
nonyl, decyl, dodecyl, undecyl, tridecyl, tetradecyl,
pentadecyi, hexadecyl, heptadecyl, octadecyl, nonadecyl,

eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl,

pentacosyl, hexa¢osyl, heptaccsyl, octacosyl, nonacosyl,

triacontyl, hentriacontyl, dotriacontyl, octenyl,

nonenyl, decenyl, dodecenyi, undecenyl, tridecenyl,
tetradecenyl, pentadeéenyl, hexadecenyl, heptadecenyl,
octadecenyl,_nonadecenyl, eicocenyl, heneicocenyl,
dococenyl, tricocenyl, tetracoéenyl, pentacocenyl,

hexacocenyl, heptacocenyl, octacocenyl, nonacocenyl,



2- hexyl decyl, 2-octylundecyl, 2-decyltetradecyl, 2- undecyl hexadecyl,
2-tetradecyl octadecyl, and the lLike. The nonoal kyl phosphates used as one
of stérting materials may inevitably conprise, in view of the manner of
prepahﬂfion, di al kyl phosphates, phosphoric acid, and unreacted al coho

The purity of nonoal kyl phosphates generally gives a great influence o e

crystal formof an intended netal salt of nonoal kyl phosphate. |If the al

salt of nonoal kyl phosphate is obtained-és'a.crystal form of a needl e,

plate or flake, it shows satisfactory characteristic.properties as a snooth

powder. Even though the above inpurities are contained in a total anount of
about 50% formation of an intended netal salt is not inpeded, but the

characteristic properties may |ower considerably wi t hout giving such a

speci fic crySrapcopesnyd ,mbentaiadanenyl wdatr tependenyh,t he type of

metal MIn this sense, the purity of the nonoal kyl phosphate generally in
the range of @etadiepndrecnonpddenydserdagadienyhpldodacadienyhi gher
preferably 95@6&% hi_gher. The dial kyl phosphate shoul d preferably not

| arger than 2BRHBFE%FeRYds ﬁﬁéQQQQéﬁﬁqﬁkvI%ﬂ%ﬁﬁdQ¢ﬁ§#€nﬁhLe@b of
pentadecadienyl, hexadecadienyl, heptadecadienyl,
.octadecadienyl, nonadecadiényl, eicosadienyl,
heneicosadienyl, docosadienyl, tricosadienyl,
tetracosadienyl, pentacosadienyl, hexacosadienyl,
heptacosadienyl, octacosadienyl, nonacosadienyl,
triacoqtadienyl, hentriacontadienyl, dotriacontadienyl,
2-hexyldecyl, 2-octylundecyl, 2-decyltetradecyl, 2-
undecylhexadecyl, 2-tetradecyloctadecyl, and the like.

The monoalkyl phosphates used as one of
starting materials may inevitably comprise, in view of
the manner of preparation, dialkyl phosphates,
phosphoric acid, and unreacted alcohol. The purity of
monoalkyl phoéphates generally gives a great influence
on the crystal form of an intended metal salt of
monoalkyl phosphate. If£ the metal salt of monoalkyl
phosphate is obtained as a crystal form of a needle,

. Plate or flake, it shows satisfactory characteristic
properties as a smooth powder. Even though'the above
impurities are contained in a total amount of about 50%,
formation of an intended metal salt is not impeded, but

the characteristic properties may lower considerably

— -t iy



Céézbe nmonoal kyl phosphate. Simlarly, phosphoric acid is preferably not

arger than 5% nost preferably not |arger than 1% and the unreacted _

al cohol is preferably not larger than 3% nost preferably not |arger {han
1% each based on the nonoal kyl phosphate. The nonoal kyl phosphate use® as
the starting material for the desired product may be a free acid where X in
the afore-defined fornula is hydrogen, -ef\anonoal kali netal salt where X
is an alkali netal, or may be a mixture of these free acid and netal salt
in arbitrary mxing ratios. However, if dialkali netal salts are present,

t he conpound of the fornmula (1V) is secondarily produced according to the
prior art pwbthest chwdnigmsesing fspewdion ofvehelcEpshaksf pemcioherdent to
t he conpound of the formula (1). Accordingly, smaller contents of dialkal
met al sal t sz2acwepr vhdchedepaidsheorcdmentrzrof ofi aekali, MetaE: tidalts
shoul d be not |arger than 25 nole% preferably not larger than 5 nol e%
based on t hésnBfRealtkgl PUFety ofalthimeRPRdakRY| ZpOBSPASEe i5The nonoal kal
nmetal salt of nonoal kyl phosphate is pégggigd Ey a_method of neutralizing a

generzlly in the range of (harsinafier rafarre

—

h
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to simply as %) or higher, preferably 95% or higher.
The dialkyl phosphate should preferably not larger than

20 mole%, most preferably not larger than 5 mole%, of

the monoalkyl phosphate. Similarly, phosphoric acid is ~

preferably not larger than 5%, most preferably not -

larger than 1% and the unreacted alcohol is preferably

not larger than 3%, most preferably not larger than 1%,

each based on the monocalkyl phosphate.

The monoalkyl phosphate used as the starting material.

for the desired product'hay

be a free acid where X in the afore-defined formula is

hydrogen, or a monoalkali metal salt where X is an | |
ot/

alkali metal, or may be a mixture of these free acid and
metal salt in arbitrary mixing rgtios. Bowever, if
dialkali metal salts are present, the cdmpound of the
formula (IV) is secondarily produced according to the
prior art process, thus impeding formation of the
crystal form inherent to the compound of the formula
(I). Accordingly, smaller contents of ‘dialkali metal

salts are preferred and the contents of dialkali metal

PO Ty
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nonoal kyl phosphate with an al kali netal hydroxide to an extent of the
first equival ence point, or by a nethod in which a dialkali netal salt is
cat i gn>exchanged using i on exchange resins or acids. In the former nethod
a nonedl kyl phosphate is dissol ved under heating conditions in an iner
sol vent such as acetone, ethanol, nethanol or water, and adding an aq
al kali netal hydroxide solution at ategg®reture of from20 to [err]
preferably from40 to [err] for neutralization to such an extent_ of the
first equival ence point. The divalent netals represented by Min the netal
salt of the formula (111) include, for exanple, alkali earth netals such as

co. Fo. wh, G é*téﬁdr%‘ei A0V TLE bek Bk, p30n0TeR g deRIIY maY

Ni are referr h I i lL.ude ani c
ani ons Euch asﬁ%a? ogens, ?erﬁ@%ﬁés%é % F‘hE ﬁoéﬁﬁg‘rl]{gi&f ch%rtléq' 29
carboxylic aidgsysrsdn @lt o) %ﬁféd pr opi oni ¢ aci d, citric aC| d and

the |ike; and oxygen. ogens, [err] and [err] are preferred.

The netal salts of the fi Tbdodlkdli ah€eRICERNRDLE RohdRIRYL

phosphate is prepared by a method of neuttalizing a

monocalkyl phosphate with an alkali metal hydroxide to an
extent of the first equivalence point, or by a method in
which a dialkali metal.salt is cation~exchanged using
ion exchange resins or acids. 1In the formef method, a
monoalkyl phosphate is dissolved under heating
conditions in an inert solvent such as acetone, ethanol,
methanol or water, and adding an aqueohs alkali metal
hydroxide solution at a temperature of from ib to 80°C,
preferably from 40 to 63°C for neutralization to such an
extent of the first equivalence point.

The divalent metals'represented by M in the
metal'salt of the formula (III) include, for example,
alkali earth metais such as Mg, Ca, Ba and the like, and
divalent tranéition metéls such as 2Zn, Cu, Ni, Co, Fe,
Mn, Cd, Pb, Cr, Ti and the like. Of these, Ca, Mg, Ba,
zn, Fe and Ni are preferred. Specific examples of Y in
the formula include inorganic anions such as halogens,
S04, NO3, CO3, POy, OH and the like; anions of organic

carboxylic acids such as acetic acid, propionic acid,



wat er .and preferabl e exanples include [err] [err] an d[err] Monoal kyl
osphate (11) and netal salt (Il11) are reacted in an inert solvent at_a
fperature of from10 to [err] preferably 40 to [err] The anount of Tal
t (I1l) is not less than 0.5 noles, preferably from0.5 to 0.55 nol&s,
per nole of nonoal kyl phosphate. The\inert solvents used for the reaction
I ncl ude organi c sol vents such as acet'one, ethanol and the |ike when
nonoal kyl phosphates (free acid) are used. On the other hand, when
nonoal kali netal salts of nonoal kyl phosphates are used, water is
preferably ysed. In this cqnneciion, if the reactigon is carried out using
an econom Eéiiréﬁnéé’rhq' A thg HEh AL PXYFRRA le thege ) of nonoal kyl

phosphat e, not | ess than 20% it_is preferred_to ugg a_jn xed sol vent
au

of water ahél§g§8§Veﬁpﬁﬂs§94ﬂE§Qﬁt4P4wﬁ%3.ar?hpgeﬁ§r58 s&Bhen t he

ti i f { i t | ve d ti f
monoal kal | BEEEAT Seits S A AT o LLFE] 2R6 Bre2SeaRIy Sl St al s o
ety AlhReet dnd BT SxdiiBes" hB1uEE %125'0’5?@2' the

FeClz.onClz, 2nS0O4, MgSO4, FeSO4, and Ni (NO3) 2.

_Monoalk?l phosphate (II) and metal salt (III)
are reacted in an inert solven£ at a temperature of from
lO to 80°C, prefefably 40 to 70°C. fhe amount of metal
salt (III) is not iess than 0;5 moles, preferably from
0.5 to 0.55 moles,lper mole of monoalkyl pﬁpsphate. The
inert solvents used for the reaction include organic
solvents such as acetone, ethanol and the like when
monoalkyl phosphates (free acid) are used. On the other
hand, when moncalkali métal salts of monoalkyl
phoséhates are used, water is ﬁreferably used. In this
connection, if the reaction is carried out using an
economical concentration of a monoalkali metal sglt
(I1') of.monoalkyl phosphate, i.e. not less than 20%, it
is preferred to use a mixed solvent of water and a
solvent miscible with water. This is because when the
reaction is effected using water as solvent and a
concentration of a monoalkali metal salt of monoalkyl
phosphate not less than 20%, crystals of the alkali

metal salt coégulate to a substantial extent, so that



spreadability, snmoothness and the |ike. On the other hand, when a m xed
sol.vent of water and an organic .solvent mscible with water in a certain

m xing ratio is used, there is prepared nonoal kyl phosphate nmetal salt (I)
havi ng=good properties in high. concentration and economically. The m xed
sol vent should preferably contain water and organic mscible solventiggg
mxing ratio of 99/1 to 20/ 80 on the-wei\ght -basis. Exanples of the nmi\gg
sol vent include acetone, nethanol, ethanol, iso-propyl alcohol, n-propyl
al cohol, n-butyl alcohol, sec-butyl alcohol, t-butyl alcohol, ethylene
gl ycol, diethylene glycol, acetonitrile, tetrahydrofuran, dioxane,

di met hyl f or mathee reduliing powdexxi ile, nedsd hgobakaithheagasal ¥gnts may be
used singly or .in conbination. O these, acetone, nethanol, ethanol,

i so- propyl al sprehdadid ireynr gmdotthrad®| amd ethe el €keed. Ohf that echakone or a
m xed sol vent having a content -of a water-m scible solvent of |less than 1%
i s used, a di bagdanwhga ias mixen \sullvent haf whtert Ardcancesgaaticon of the
nonoal kali netal salt of nonoal kyl phosphate in the reaction sol vent
exceeds 20% 6SpPy¥eatsmiscible with water in a certain mixing ratio is

a
bl e

used, there is prepared monoalkyl phosphate metal salt

(I) having good properties in high concentration and

_ economically.
—
The mixed solvent should preferably contain
water and organic miscible solvents in a mixing ratio of
99/1 to 20/80 on the weight basis. |
Examples of the miscible solvent include
acetone, methanol, ethanol, iso—propyl alcohol, n-propyl
alcohol, n-buty; alcohol, sec-butyl alcohol, t-butyl
alcohol, ethylene glycol, diethvlene glycol,
écetonitrile, tetrahydrofuran, dioxane,
dimethylformamide, dimethyl sulfoxide, and the like.
O _

These solvents may be used singly or in coﬁbination. Of
these, acetone, methanol, ethanol, iso-propyl alcohol,
and n-propyl alcohol are preferred. |

If wétér alone or a mixea solvent having a
content of a wéter-miscible solvent of less than 1% is
used, a disadvantage is involved in that when the
concentration of the monoalkali metal salt of monoalkyl

phosphate in the reaction solvent exceeds 20%, crystais

.~ w
.,
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he

tend to coagulate. As a result, the resulting nmetal salt of nonoal kyl
phosphate (1) does not show a crystal form of. needle, plate or fl ake,
chusi ng characteristic properties such as spreadability, snoothness ﬁﬁagthe
‘I ke, to becone poor. Even when the concentration of the nonoal kal i wal
alt of nonoal kyl phosphate (I11') in the reaction solvent is bel ow 20%
crystals will coagulate as the concentration increases. However, when the
content of a mscible solvent in the-rgdgt+on solvent is over 1% the
resulting netal salt of nonoal kyl phosphate (1) is obtained in the form of
needl e, plate or flake, even if the concentration of the nonoal kali salt
(I'l") exceeds 20% On the other hand, when the content of a mscible
sol vent i ntend teacdagulstieentAgxaeedsuddy; thiee resvddting imettlal salt
(I''") unfavorably precipitates in |arge amunts. Wen.a m xed solvent is
used as t hsaldasfi menasalkyk phosphahectiladoes oot iIshaw o BuEataket al
salt of nonoal kyl phosphate (I1') is generally not |arger than 90%
pr ef er abl y fosm |off gieedkan Bbake pghElakenceausinidopharaanar istie hi gher

efficiency, but the viscosity becones so high that it is difficult to
handl e. properties such ag spreadability, smoothness and the

like, to beéome poor. Even when thg concentration of

-the monoalkali metal salt of monoalkyl phosphate (II')

in the reaction solvent is below 20%, crystals will ;J
coagulate.as the concentration increases. However, when

the content of a miscible solvent in the reaction

solvent is over 1%, t@e rgsulting metal salt of

monoalkyl phoéphate (I) is obtained in the form of

needle, plate or flake; even if Ehe coﬁcéntration of the
monoalkali salt (II') exceeds 20%. On the other handg,

when the contént of a'@iscible solveht in the reaction

solvent exceeds 80%, the'monoﬁlkali metél'salt (II')
'unfavorably precipitates in.large amounts. \J

When a mixed solvent is used as the reaction

solvent, the éoncentration of the ménoalkali ﬁetal salt

of moncalkyl phosphate (II') is generally not larger

than 90%, preferablj not larger than 50%. Higher
concentrations result in a higher efficiency, but the

viscosity becomes so high that it is difficult to

handle.



-14- The m xing of water with m scible solvents may be carried out by
seyeral nethods including a nethod in which a correspondi ng nonoal kyl
phospfiate is neutralized with an aqueous al kali metal hydroxide solzty on in
a solwefit miscible with water,-and the resulting solution is used, it
Is, for reaction with a netal salt of thﬁ formula (111); a nethod i ch
a nonoal kyl phosphate is neutralized wt Ckn al kal'i metal hydroxide in a
m xed sol vent of water and a m scible solvent, and the resulting solution
is used, as it is, for reaction with a netal salt of the formula (111); and
a nmet hod of separating an alkali netal salt of nonoal kyl phosphate as solid
and addi ng the solid-tocTbemmiriingobfewatetr wdtthr mimstible solblentsolmant . As
a matter of course, non-aqueous solvents which do not affect the reaction
may be added ke c¢aerihededutobyesevetralametheds rincliuding @ wmettlyod Tim net al
salt (I'll) is used for reaction as an aqueous solution, or as solid. Wen
the netal sal¥hicha@de@drrespandingnmonoadkyjupbesphate iioh nedkraktzédsal t
(I'11) should be preferably used in high concentrations fromthe standpoint
of productioﬁ"lth an aqueous alkali metal hydroxide solution in a
solvent miscible with water, and the resulting solution
is used, as it is, for reaction with a metal salt of the
formula (III); a method in which a monocalkyl phosphate
is neutralized with an alkali metal hydroxide in a mixed
solvent of water and a miscible solvent, and the
resulting solution is used, as it is, for reaction with
a metal salt of the formula (III); and a method of
separating an alkali metal salt of monoalkyl phosphate
as solid and adding the solid 'to a mixed solvent of
water and a miscible solvent. As a matter of course,
non-aqueous solvents which do not affect the reaction
may be added to the mixed solvent of water and miscible
solvents.

The metal salt (III) is used for reaction as
an aqueous solution, or as solid. When the metal salt
is added in the form of an aqueous solution, the metal
salt (III) should be preferably used in high
concentrations from the standpoint of production

efficiency.



efficiency. The reaction solution obtained is cooled to cause crystals
30 be separated, followed by filtering washing wwth water and drying to
Dtain crystals of a metalsalt of noncal kyl phosphate The thus obtaiggy
&gg al salt has the crystal formof needlie&S plat or flakes and good "
aracteristic properties as is different fromthe known netal salt of
phosphoric nonoester (IV) or (v). For instance, the netal salt is favorably
added to pressed face _powders, powder_foundatjons, powler eye shadows and
the like. The other eSSEntHSACHIRN IPLREIORBCEAIRBINEEI £°0E#F0SYA i ons of
the invention is a_cognggjg quer; _The cos | C ggmger_qax I ncl ude any
known powdefF8Y§8eF~HSr-Tosmtt i RRPOSRSTar 9%%?8 SofY¥t Re-p&wder 4 ncl ude
| nor gani c dezkphgnqu§ suqh‘gs“%$lc¢ sericite,  nica,_kaolin and the Iike,
i nor gani ¢ cB8FOFaMEs Ysurh &35 13t (A drd%i BB, C2FRe okF d&*2aft Famdr i ne bl ue,
chrom um oxide, i rQn oxides and fhe like.. organic colorants such as organic
tar dyes, Iﬁ%§§‘aﬁﬁﬂfheﬂi‘(fca‘£yf P“cgf“a‘g'

The thus obtained metal salt

has the crystal'form of needleS. platesor flakes
and good characteristic properties as is different from
the known metal salt of phosphoric monocester (IV) or
M.
T For instance,
the metal salt is favorably added to pressed face powders,
powder foundations, powder eye shadows and the like.
' The other essential ingredient used in
cosmetic compositions of the invention is a cosmetic
powder. The cosmetic powder may include any known
powders used for cosmetic purposes. Examples of the
powder include inorganic body pigments such as talc,
sericite, mica, kaolin and the like, inorganic colorants Al
such as titanium dioxide, zinc oxide, ultramarine blue,
chromium oxide, iron oxides and the like; organic
colorants such as organic tar dyes, lakes and the like,
composite pigments such as titanium dioxide-coated
mica, iron oxide-coated mica and the like, and these

powders coated with known coating materials such as

W



conposite pignents such as titani um di oxi de-coated m ca, iron oxide-coated.
m.ca and the |ike, and these powders coated with known coating materi
such @5, silicone oils, higher fatty acids, higher alcohols, ester$
waxessand the |ike. These powders may b used singly or in conbinatif
t he purpose of makeup cosnetics and bod osmetics, inorganic powders_guch
as talc, sericite, mca, kaolin, titaniumdioxide, titanium dioxide-coated
m ca, iron oxide-coated mca and the |ike, are preferred. For the
preparation of the cosnetic conposition of the invention, there nay be

phosphat es - arfd ISR (L dtrae FabEPcas Tt Big SR K T
agents, humeeEhRes . W T VR Jahfs%)x.vﬁéh%’%sP‘é’g'fi%aﬁéﬁl%ﬁ%et A5ed ke,
gents, hune

Saual ane. l"fseﬁéﬁﬁﬁﬂi%vé“" %S%%ﬁﬂ%ﬁﬁéﬁﬁ%}zﬁ% §k5§?=r*p§f§,§s?k%#§adened

i gher al condonigeiqs, 4R Bddy copieticd, PTR8rBRniS Bobiad Y 'ShcF '

talc, sericite, mica, kaolin, titanium dioxide, titanium

dioxide-coated mica, iron oxide-coated mica and the
like, are preferred.
| For the preparation of the cosmetic
composition of the invention, there may be used, aside
from the essential ingredients such as metal salts of
alkyl phosphates and cosmetic powders,_suitable.amounts
of arbitrary ingredients ordinarily used for these
purposes, e.g. various oils, surface active agents,
humectants, preservatives, ahtioxidants, perfumes and
the like. E#amples of the oil include liquid paraffin,
vaseline, paraffin wax, squalane, sericin wax, bees wax,
. carnauba wax, candelilla wax, hardened castor oil, olive
oil, lanolin, lanolin alcohols, lanolin fatty acids,
higher alcohols, fatty acids, synthetic ester oils of
higher alcohols and fatty acids, silicone oils and the
like. Examples of the surface active agent include
polyoxyethylene alkyl ethers, polyoxyethylene fatty acid
esters, polyoxyethylene sorbitan fatty acid esters,

sorbitan fatty acid esters, glycerine fatty acid esters,

-
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| gher al cohols and fatty acids, silicone oils and the |ike. Exanples of
surface active agent include polyoxyethylene al kyl ethers, -
f%;b yoxyet hyl ene fatty acid esters, polyoxyethylene sorbitan fatty ackg)
sters, sorbitan fatty acid esters, glycerine fatty acid esters, i
pol yoxyet hyl ene hardened castor oil, polyyoxyethylene sorbitol fatty acid
esters and the |like. Exanples of the hnﬁbc ant include sorbitol, glycerine,
propyl ene glycol, 1,3-butylene glycol, lactic acid, sodiumlactate,
pol yet hyl ene glycol and the |ike. Exanples of the preservative include
ot.assi um sor bat e, . phenoxy

o P SR 985 SO ML EZOR e, POt A0S U SO Loy phenony
Kyl phos PR FAL ( FEEEBoABH B CabRBaS AR JIRE | nvEREPBRCFsOReneral [y
o pret or abiSF | RERELTARgbRGE RO APE BL KA AT IRAL S noRRORY K8 Rot show an
it avor abl S h6edhe e ancharREeBs, BTubod dan ot HoTheo SetH ¢ i s rubbed
wth a Cosnfgéﬁapgtfpolyethylene glycol and the like. BExamples of
the preservative include alkyl paraoxybenzoates, sodium
benzoate, potassium sorbate, phenoxy ethanol and the
like. Examples of the antioxidant include tochopherol,
sesamol, sesamolin, lecithin and the like.

The amount of the metal salt of alkyl
phosphate in the cosmetic composition of the invention
is generally in the range of from 0.1 to 99%. With

. powder pressed cosmetics, the amount is preferably in
the range of from 0.1 to 30%. Less amounts do nof show
an appreciable effect of the metal salt, whereas larger
amounts are unfavorable because when the surface of a
press molded cosmetic is rubbed with a cosmetic puff
several times, it may become glossy. The cosmetic
powders ére preferably used in amount of from 70 to
99.9% of the total composition.

The cosmetic compositions of the invention are
prepared by mixing the essential ingredients of a metal’
salt of an alkyl phosphate and a cosmetic powder, and
arbitrary ingredients such as in a Henschel mixer, Nauta

"(Registered Trade Mark)



sevéral times, it may beconme gl ossy. The cosnetic powders are preferably
used in amount of from 70 to 99.9% of the total conposition. The cosnetic

conpogilions of the invention are prepared by m xing the essential -
i ngredients of a netal salt of an al kyl phosphate and a cosnetic powjeg,
and arbitrary ingredients such as in a Henschel m xer, Nauta (Regi s

Trade Mar k) m xer (screw m xer), ribbon b\%%der, or nortar, and nsldl ng

the mixture in a desired form if necessary. e cosnetic conpositions of

the invention may be prepared i nto makeup cosnetics such as foundations,
rouges, eye shadows, eye brows and the |like; and body cosnetics such as

.~ body powders, Qaey powders and the |ike. The caosnetic conpositions of the
i nvention exhMHiXETUESFIRY t BEXQFbot RhEEINaRECBFREAd OB MOL\E &L yaand

conventional ones,, In addition, the cos th'§o¥positLons of the invention
have such char"ﬁ’gt%‘r’?%t? PRLPERE R o0t Aaflegdr Ay L9sMeaditn §eGPSS3E Yoki n, t he

noi st ness, a itabl e degree of a rence d coveri ower ,devel ops.
e cosmeth composgggons of % e %nveneyiJomay be P

prepared into makeup cosmetics such as foundations,
rouges, eye shaddws, eye brows and the like; and body
cosmetics such as body powders, baby powders and the
like. o

The cosmetic compositions of the invention
exhibit much better smoothness and spreadability than
conventional oneé. In addition, the cosmetic
qompositions of the invention have such characteristic
properties that dur%ng spreading on the skin, the
moistness, a suitable degree of adherence, and covering
power develops. |

The present invention is described by way of

examples and comparative examples.

Example 1
Ca Salt of Monolauryl Phosphate:
Four hundreds grams of ethanol and 100 g of
" monolauryl phosphate (molecular weight of 266) were
pPlaced in a reactor and mixed for dissolution at 60°C.
Into the solution was gradually dropped an agqueous

solution of 27.6 g of CaCly.2H20 in 160 g of water,

emt ) ...
e 2l s



The present invention is described by way of exanples and conparative
npl es. Exanple 1 Ca Salt of Monol auryl Phosphate: Four hundreds grans of
anol and 100 g of nonol auryl phosphate (nol ecul’ar wei ght of 266) mg:ﬁ
aced in a reactor and mxed for dissolution at [err] Into the sol utm
was gradual ly dropped an aqueous sgLuQan—of 27.6 g of [err] in 160 g of
wat er, followed by mxing at [err] for 1 hour to conplete the reaction.
Subsequently, the reaction solution was cooled down to [err] and filtered.
The resulting filter cake was washed twice with gach 400 g of ethanol, once
wi th 500 f water, and once wih 40 f acetodne, followed by drying to
obt ai n 96%8269wﬁﬂebWhF§ﬁ&ﬂﬁ el gﬂgt eDPBF 1t8r CRmPLE tSokhe: .
Qbservation thr.ough canni ng- el ectron nicgosco e.reveal ed that the

conpound HA&CERFhe SFUGHRtY e ERGSTSRSTRAD RGLYEERyMRSbel ow 30 [err].
Elenentargoéaghy%h%hlg% 30°éjand giltereg. ng g%%%&%%%%dfilter

cake was washed twice with each 400 g of ethanol, once

with 500 g of water,.and once with 400 g of acetone,

followed by drying to obtain 96 g of the inténded

compound in the form of white powder. Observation

through a scanning electron microscope revealed that the
compound was in the form of needle crystals having a
length below 30 um.
Elementary Analysis:
. ca P c E Cl
Calculated | |
for Cy4H520gP2Ca (%) 7.0 10.9 50.5 9.1 0.0
Found (%) 7.0 11.0 50.3 9.0 0.0
Infrared Absorption Spectrum (KBr method): -
Wave Number (Cm'l) Strength Attribution
2950 M v as CH
2920 S v as CHjp
2850 M : v as CHjp
1470 1) scissor vibrations
of CHj
1170 M v C-0

1100



for [err] (% 7.0 10.9 50.5 9.1 0.0 Found (% 7.0
211.0 50.3 9.0 0.0 Infrared. Absorption Spectrum (KBr nethod): ;

Nunber~ err] Strength ° Attribution 2950 M as
CH 2929 S v as [err] 2850 _ M

v as [err] 1470 wW s%zizfg_vibrations of [err] 1I70

M [err] GO 1100 - - 1075 S

v C 0O 940 M 930 M 840 w

Exanple 2 Ca Salt of Monol auryl Phosphate: Four hundreds granms of acetone
and 100 g of nonol auryl phosphate (nol ecul ar wei ght of 266) -.were placed in

a reactor and m xed for eiﬁzghution at [err] (To the sol ytion, was added
150. 4 g of an aqueous 10% solution in 38 minutes foll d by mxing at
40 to [err] 940 . M
93¢0 M
840 W
Example 2
U Ca Salt of Monolauryl Phosphate:

Four hundreds grams of acetone and 100 g of
monolauryl phosphate (molecular weight of 266) were
placed in a reactor and mixed for dissolution at 40°C.
To the solution was added 150.4 g of an aqueous 10% NaOH
solution in 30 minutes folldwed by mixing at 40 to 50°C
for 1 hour. Subsequently, the reaction solution was
cooled down to 30°C, filtered and dried to obtain Na
salt of mbnolauryl phosphate. The white powder was
dissolved in 500 g of water at 60°C, followed by
gradually dropping an aqueous solution.of 27.6 g of
CaCl3.2H20 in 160 g of water and mixing at 60°C for 1
hour to complete the reaction. The reaction solution
was cooled down to 30°C and filtered. The resulting
filter cake was washed three times with each 500 g of
water and once with 400 g of.acetone, followed by drying
to obtain 93 g of the intended compound in the form of

white powder. - Observation through a scanning electron



1 hour. Subsequently, the reaction solution was cool ed down to [err]
tered and dried to obtain Na salt of nonol.auryl phosphate. The white
er- was di ssolved in 500 g of water at [err] foll owed by gradually<;)
roppi ng an aqueous sol ution of 27.6 ngﬁ-[err] in 160 g of water and ™
mxing at [err] for 1 hour to conplete~the reaction. The reaction solution
was cooled down to [err] and filtered. The resulting filter cake was washed
three tines with each 500 g of water and once with 400 g of acetone,
foll owed by drying to obtain 93.g of the intended conpound in the form of
white powder.- Observation through a scanning el ectron m croscope
reveal ed that the conpound i.n the formof needle ¢rystals havi a
| engt h bel BRFEGSFEPPr L&YE tHhat Hehe  SIMBPENd (WAS| ARcghecform oy
Anal ysi s:

10. 9 50.5%‘*@?-? z"d.s&aiso.‘l?‘ﬁHdt%oaN?%ng& se16v! %egﬁf'gi’u%g.rpr?]’-‘t(s?fe 79.02
0.1 0.0 Eﬁ%”@&%s%a&% %@é@é{aénglauryl Phosphat e:

Elementary Analysis:

Ca P C H Na Cl
Calculated - : : : '
for Cy4H570gP2Ca (%) 7.0 10.9 50.5 9.1 0.0 0.0
Found (%) 6.9 10.7 50.6 9.2 0.1 0.0
Example 3

Mg Salt of Monolauryl Phosphate:

Four hundreds'gtams of acetone and 100 g of
monolauryl phosphate fmblecular weight of 266) were
placed in a reactor and mixed for dissolution at 40°C.
To the solution was added 150.4.§ of an aéueous 10% NaOH
solution in 30 minutes followed by mixing at 40 to 50°C ~

for 1 hour. Subsequently, the reaction solution was
cooled dowh to 30°C, filtered and dried to obtain Na
salt of monoiauryl phosphate. The thte éowder_was
. dissolved in 500 g of water a£ 60°C, follbwed by
gradually drdpping an aqueous solution of 38.2 g of
MgClz.GHZO in 80 g of water and ﬁixing at 60°C for 1

hour to complete the reaction. The reaction solution



Four hundreds granms of acetone and 100 g of nonol auryl phosphate (nol ecul ar
wei ght of 266) were placed in a.reactor and m xed for dissolution at [err]
To the™sol uti on was added 150.4 g of an aqueous 10% NaCH sol uti on i n-26

ni nut'ss’ f ol | owed by mixing at 40 to [err] _2?‘1 hour. Subsequently,
reaction solution was cooled down to [erzp’ ltered and dried to obtal 3
salt of nonol auryl phosphate. The white powder was dissolved in 500 g of
water at [err] followed by gradually dropping an aqueous solution of 38.2 g
of [err] in 80 g of water and m xing at [err] for 1 hour to conplete the

react on. ThaaseReidian syl 1) 3qecioamaopl flefadn | AnkCeakygndaly | (ered

The resulting filter cake was washed ree tInes w eacC of water

and once witi4QQ@rg Qké%&%?aﬁﬁ%'eﬂ\f@e lﬂé¥£9th°e9@ha'5'ﬁ09§ ggof the

i nt ended conpound in the for ite po servation through a
scanni ng el eqiatet Mg SHP Wi EY ¢t Hat a&Eeoﬁeﬁpeumio%a bxnfa'%?lfn@r m of

plate crystals having a length from5 to 50 [err] Elenentary al ysi's
P C td obthiin 9Cg G¥ #H&! Pftended compound in the form of
white powder. Observation through a scanning electron

- microscope revealed that the compound was in the form of

plate crystals having a length from 5 to 50 um.

\j

Elementary Analysis:
Mg P o H Na cCl
Calculated | |
for C4H520gPoMg (%) 4.4 11.2 52.0 9.4 0.0 0.0
Found (%) | 4.2 il.o 1.8 9.2 0.0 0.0
Example 4
Ba Salt of Monolauryl Phosphate:
| Four hundreds grams of acetone and 100 g of
L

monolauryl phosphate (molecular weight of 266) were
Placed in a reactor and mixed for dissolution at 40°C.
To the solution was added 150.4 g of an aqueous 10% NaOH
solution in 30 minutes folloﬁed by mixing at 40 to 50°C
+ for 1 hour. Subsequently, tﬁe reactién solution was
cooled down to 30°C, filtereé and dried to obtain Na

salt of monolauryl phosphatej The white-powdef was



for [err] (99 4.4 11.2 52.0 9.4 0.0 0.0 Found (%

4.2 11.0 51.8 9.2 0.0 0.0 Exanple 4 Ba Salt of Monol auryl .
hosphate: Four hundreds grans of acetone and 100 g of nonol auryl pQggphate

g?( | ecul ar wei ght- of  266) 'were placed in a reactor and m xed for -

ssolution at [err] To the solutio s added 150.4 g of an aqueous 10%
OH solution in 30 ninutes followed mxing at 40 to [err] for 1 hour.

Subsequently, the reaction solution was cooled down to [err] filtered and

dried to obtain Na salt of nonol auryl phosphate. The white-powder was

-23- dissolved in 500 g of mater at [err]- follomed by gradual Iy dropping an

for 1 ho '”“18% Lo fhd ractrbrr hedPeder EallobRd A was ool ed doun
Wt h eac R0 fsﬁ%érﬂi%éfriﬁ%éﬁ%f : é@%ﬁ%? HERT R s e
GG C R0 2 0% H AR BATRENIS e oA W e
hour to complete the reaction. The reaction solution
was cooled down to_30°c.and_fiitered. The resulting
filter cake was Qashed three times with each 500 g of
water and once with 400'g;of acetone, followed by drying ;;
- to obtain 108 g of the intended compound in the form of
white powder. Observation through a scanning electron
microscope revealed that the compound was in the form of

plate crystals having a length from 5 to 50 um.

Elementary Analysis:

Ba P c H Na Cl
Calculated ' -
for Co4H520gP2Ba (%) 20.6 9.3 43.2 7.8 0.0 0.0
— Found (%) 20.9 9.3 43.0 7.6 0.2 0.0 bt
Example S

Zn salt of Monolauryl Phosphate:

Four hundreds gramé of acetone and 100 g of
monqlaﬁryl phosphate (molecular weight of 266) were T
plaéed in.a reactor and mixea for dissolution at 40°C.

To the solution was added 150.4 g of an aqueous 10% NaCH

Lol
. —ce et



m croscope reveal ed that the conpound was in the formof plate crystals

having a length from5 to 50 [err] Elenmentary Analysis: Ba P C
H _MNa- d Calculated for [err] (% 20.6 9.3 4-3.2 7.8 0.0 0.0
Found\¢%) 20.9 9.3 43.0 7.6 0.2 0.0 Example 5 jal t

of Monol auryl Phosphate: Four hundreds grans of acetone and 100 g of
monol auryl phosphate (nol ecul ar wei ght -eZ&¢66) were placed in a redétg
and m xed for dissolution at [err] To the solution was added 150.4 g of
an- aqueous 10% NaCH solution in 30 mnutes followed by mxing at 40 to
[err] for 1 hour. Subsequently, the reaction solution was cool ed down to

el e egaatid 50 R o TR S A REORR S
Cropping an SgUE0YSrsRklt! Bt Rl ) Ol ilad AN oL det e
was cool ed d°$8018d[%5%h %%93@465”f¥ité¥5hréﬁﬁ”éé{ﬁh to obtain Na
salt of monolauryl phosphate. The white powder was
dissolved in 500 g of water at 60°C, followed by
graduallf dropping an aqueous solution of 54.0 g of
w ZnS04.7H20 in 190 g of water and mixing at 60°C for 1
hour to complete the reaction. The reaction solution
was cooled down to 30°C and filtered. The resulting
filter cake was washed three times with each 500 g of
water and once with 400 g-of acetone, followed by drying
to obtain 96 g of the intended compound in the form of
white powder. Observation through a scanning electron

microscope revealed that the compound was in the form of

flaky crystals having a length from 5 to 50 um.

‘&_/,'
Elementary Analysis:
Zn P C H Na Ccl
Calculated _
for Cg4H5208P22n (%) 10.9 10.4 48.4 8.7 0.0 0.0
Found (%) -11.0 10.6 48.3 8.6 0.2 0.0
Example 6

Ca Salt of Monostearyl Phosphate:



Filter cake was washed three tines wth each 500 g of water and once with
400 g of acetone, followed by drying to obtain 96 g of the intended .

conmpound in the formof white powder. Observation through a scanning [ §
elegtron mcroscope reveal ed that the conmpound was in the form of flakyj
cr, als having a length from5 to 50 [err] Elementary Analysis: Zn P

H Na d Calculated for [ery] 4% 10.9 10.4 48.4 8.7 0.0
Found (% 11.0 10.% - 8.6 0.2 0.0 Exanmple 6 Ca
Salt of Monostearyl Phosphate: Four hundreds grans of ethanol and 100 g

of nonostearyl phosphate (nol ecul ar wei ght of 350) were placed in a reactor
and m xed for dissolution at [err] Into the solution was gradually dropped

an aqueous sol uti on gbuglhlndr¥dd Qfrdmd od 20cRaRb1 "ah8" 10604! gged by
m xing at [err] for 1 hour to conpl®ete the reaction. Subsequéntly the

el oo tactaten Aok ala TR sty eLin gecdsol aresi
placed in a reactor and mixed for dissolution at 75°C.
Into the solution was gradually dropped an aqueous
solution of 21.0 g of CaClz.ZHjo in 120 g of water,.
followed by mixing at 75°C for 1 hour to complete the
reaction. Subsequently, the reaction solution was | A
cooled down to 30°C and filtered. The resulting filter
cake was washed twice with each 400 g of ethanol, dﬁce
with 500 g of water, and once Qith 400 g of a;etone,
followed by drying to obtain 97 g of the intended
compound in the form of white-powder. Observation
through a4 scanning electron microééope revealed that the
compound was in the form of needle crystals having a

length below 30 um.

Elementary Analysis:

Ca P Cc H Cl
Calculated _ _ '
for C3gH7608P2Ca (%) 5.4 8.4 58.5 10.3 0.0
Found (%) ' 5.3 8.6 58.3 10.2 0.0
Example 7

Ca Salt of Mdnostearyl Phosphate:



with 500 g of water, and once with 400 g of acetone, followed by drying to
obtain 97 g of the intended conpound in the formof white powder.

Observatd on through a scanning el ectron mcroscope revealed that th
conpowrd was in the formof needle crystals having a | ength bel ow

El ementary Analysis: Ca P C ZLE?“ Cl Calculated for [ern %
5.4 8.4 58.5 10.3 0.0 Found (9 5.3 8.6 58. 10. 2
0.0 Exanple 7 Ca Salt of. Mdnostearyl Phosphate: Four hundreds grans of

et hanol and 100 g of nonostearyl phosphate (nol ecul ar wei ght of 350) were
pl aced in a reactor and m xed for dissolution at [err] To the solution was
added 114.3 g of aRoHgubBRdreds, Suemssofurthanal 3ndn A e 95! | oned by
m xing at 60 to 700C for 1 hour. Subsequently, the reaction solution was
cool ed down tBeDPeEEparyl: Phegrhagedrimed ecalan Neiqht =f t339) neawet earyl

phosphate. The mhiée.gomder was mxed with in 500 g of water and dissol ved
at [err] Placed in a reactor and mixed for dissolution at 75°C.

To the solution was added 114.3 g of an aqueous 10% NaOH
solution in 30 minutes followed by mixing at 60 to 70°C
for 1 hour. Subsequently, the reaction solution was
cooled down to 30°C, filtered and dried to obtain Na
sglt of monostearyl phosphate. The white powder was
mixed with in 500 g of water and dissolved at 70°C,
followed by gradually dropping an aqueous solution of
21.0 g of CaCly.2H20 in 120 g of water and mixing at
70°C for 1 hour to complete the reaction. The reaction
-solution was .cooled down to 3b°c and filtered. The
resulting filter cake was washed three times w;;h each
500 g of water and once with: 400 g of acetone; followed
by drying to obtain 94 g of the ihtended coméound in the
F/ form of white powder. OSéervation through a scanning
electron microscope revealed that the compound was in

the form of needle crystals having a length below 30 um.
Elementary Analysis:

Calculated
for CagH760gP2Ca (%) 5.4 8.4 58.5 10.3 0.0 6.0

Found (%) - 5.2 8.4 58.6 10.4 0.1 0.0



foll owed by gradually droppi ng an aqueous solution of 21.0 g of [err] in
20 g - of water and mxing at 70C for 1 hour tp conplete the reaction. The
Bact i'on -sol ution was cooled down to [err] and filtered. The resulting
ghljter cake was washed three tinmes—\@{Tf-each 500 g of water and once W=h
100 g of acetone, followed by drying to obtain 94 g of the intended
conpound in the formof white powder. Observation through a scanning
el ectron m croscope reveal ed that the conpound was in the form of needle

crystals having a length below 30 [err] Elenentary Analysis: Ca P
C H cdifparativéatgampiedyfor [err] (% 5.4 8.4 58.5 10.3 0.0
0.0 Found (% 5.2 8.4 58.6 10.4 0.2 0.0

Conpar ati ve Exara! SaltCaf Sabho2bulgnobhwsghddsphate: Four hundreds grams
of acetone and 100 g of nonol auryl "phosphate (nol ecul ar wei ght of 266) were

placed in a reaeé@f RaAdFedsdgbamnsdioFs dddtoie aind e16d JOoohe sol ution was

added 188 g of an aqueous 10% NaOH solution in 30 mnutes, foll owed by

m Xi ng at mdéhdlal@eyl ]| phosphate (molecular weight of 266) were
placed in a reactor and mixed for dissolution at 40°C.
To the soluﬁion was added 188 g of an aqueous 10% NaOH
solution in 30 minutes, followed by mixing at 40 to 50°C
for 1 hour. The resulting reaction solution was cooled ~
down to 30°C, filtered and dried to obtain a white
powder. The.powder was dissolved in 500 g of water at
.50°C, into which was gradually dropped an aqueous
solution of 27.6 g of_CaClz;ZHgo in 160 g of water,
followed by mixing at 60°C for 1 -hour to complete the
reaction. Subsequently, the reaction solution was
cooled down to 30°C and filtered. The resulting filter
cake was washed threg times with each 500 g of water and
once with 400 g of acetone, followed by drying to obtain o
a compound in the form of white powder. Observation
through a scanning electton microscope revealed that no.

specific crystal form was recognized.

Elementary Analysis:

Ca P C H Na Cl
Found (%) 6.8 10.5 49.6 8.7 2.0 0.0

o - :.-L‘r“ -



for 1 hour. The resulting reaction solution was cooled down to [err]
filtered and dried to obtain a white powder. The powder was di ssolved in

500 g of- water at [err] into which was gradually dropped an aqueous -
sol utweh of 27.6 g of [err] in 160 g of waier, followed by m xing at 6
for 1 hour to conplete the reaction. Sob gntly, the reaction solutig

was cooled down to [err] and filtered. The resulting filter cake was washed
three times with each 500 g of water and once with 400 g of acetone,

foll owed by drying to obtain a conpound in the formof white powder.
Qobservation through a scanning el ectron m croscope reveal ed that no

speci fic crySomparativeaExamplemi 2ed. El ementary Analysis: Ca P C
H Na C Found (% 6.8 10.5 49.6 8.7 2.0 0.0
Conpar ati ve ExanplG® Bakt f tMenolensyiuPhprsphessiiate: Four hundreds grans

of acetone and 100 g of nonol auryl phosphate (nol ecul ar. wei ght of 266) were
placed in a react FPUMAYRSERAS oFramssefupresore pad L0 % RE sol uti on was

~added 300. 8 %1Of an agueous 10% NaCOH . :
onolauryl phosphate (molecular weight of 266) were

placed in a reactor and mixed for dissolution at 40°C.
To the solution was added 300.8 g of an aqueous 10% NaOH
solution in 30 minutes, followed by mixing at 40 to 50°C
fqr 1 hour. The resulﬁing reaction solution was cooled
down to 30°C , filtered and dried to obtain a disodium
salt of monolauryl phosphate. The white powder was_;%@
dissolved in 500 g of water at 60°C, into which was |
graduélly'dropped an aqueous solution of 27.6 g of
y CaCl3.2H-90 'in 160 g of water, followed by mixing at 60°C

for 1 hour to'complete the reaction. .Subsequgntly, the
reaction solution was cooled down to 30°C and filtered..
Thé resulting filter cake was Qashed three times with

% each 500 g of water and once with 400 g of acetone,
followed by drying to qbtain a compound in the form of
white powder. Observatioﬁ through a scanning electron:
microscope revealed that no specific crystal form was

recognized.

Elementary Analysis:
Ca P C H Na Cl
Found (%) 8.2 9.5 44.9 7.9 4.4 0.0

l
&



solytion in 30 mnutes, followed by mxing at 40 to 500C for 1 hour. The

| ting reaction solution was cooled down to [err] , filtered and dried

btain a disodiumsalt of nonolauryl phosphate.” The white powder

“ssolved in 500 g of water -at [err] intg which was gradually dropped

aqueous solution of 27.6 g of [err] iﬁﬁZEﬁe'g of water, followed by m xing
at [err] for 1 hour to conplete the reaction. Subsequently, the reaction
solution was cooled down to [err] and filtered. The resulting filter cake
was washed three tines with each 500 g of water and once with 400 g of
acetone, followed by drying to obtain a conpound in the formof white

powder . ati n t hou canning el ectron.m croscope reveal ed that no
speC|f|c d¢§§¥3¥a b?ﬁ1§é§gpé€o§nized El emrentary Analysis: Ca P C

9.5 44.9 7.9 4.4 0.0
Cbnparatlve Exéﬁ% g gé%ﬁngPPo&Fqﬁﬁpﬂéﬁﬁ%ﬁh¢ﬂ%sphate Four hundreds grans

of ‘acetone and 49g: 0nghatRas' §¥ats R RIA Gud TBRECLHE" o"GEIN Of 200) vere

monolauryl phosphate (molecular welght of 266) were
placed in a reactor and mixed for dissolution at 40°c.
'To the solution was ‘added 300.8 g of an agueous 10% NaOH
solution in 30 mlnutes, followed by mixing at 40 to 50°C g)
for 1 hour. The resulting reaction solution was cooled
down to 30°C, filtered and dried to obtain a disodium
) salt of monolauryl phosphate. The white poﬁder was

dissolved in 500 g of water at 60°C, into which was
gradually dropped an aqueous solution of 55.2 g of
CaCly.2H20 in 320 g of water, followed by mixing at 60°C
for 1 hoor to complete the metal conversion reaotion;
Subsequently, the reaction solution was cooled down to
30°C and filtered. The resulting filter cake was washed

. three times with each 500 g of water and once with 400 g
of acetone, followed by drying to obtsin a compoond in
the form of white powder. Observation through a
scanning electroﬁ microscope revealed that.no specific

crystal form was recognized.

Elementary Analysis:

-

Ca P C ' H Na Cl
Found (%) 12.7 9.9 46.3 8.4 0.4 0.0



placed in a reactor and m xed for dissolution at [err] To the solution was
added 300.8 g of an aqueous 10% NaOH solution in 30 m nutes, followed by
ﬁlXIngé?t 40 to 500C for 1 hour. The resulting reaction sol ution wés | 0pol ed
down [err] filtered and dried to obtain a disodiumsalt of nongl I
phosphate. The white powder was dissolv L) 500 g of water at [e r] nto
whi ch was gradual |y dropped an aqueous™s ion of 55.2 g of [err] Tn 320 g
of water, followed by mxing at [err] for 1 hour to conplete the netal
conversion reaction. Subsequently, the reaction solution was cool ed down to
[err] and filtered. The resulting filter cake was washed three tines with
each 500 g of water and once with 400 g of acetone, follomed by drying to

ecann ng gf)renéf on T 4 %%lﬁéﬂ‘% BahRES1Ra: TRaceien AoadiEidnd HH o ves.
F
Eoe/(;:o_gm ze %Ff@é%j‘#oé@é‘ gg! Eiggi‘ grgdﬁc&s i a:xempﬁ.'eﬁ é‘LI Ja}"lhaﬁ'cf"ﬁ]rb pun

matertals, [ 'cgéh;%étiwnﬁx&ﬁ{hs&yit 2hrbAGHE 'arld Wimdd AU Sid M.

Tables 1 and 2.
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nparative Exanples 1 through 3

Q,sunnarized in Tables 1 and 2.

Condi ti on
Lauryl Ph
0.5 Cryst
Neutraliz
as neutra

Table 1

Ta Conpar ati ve Exanple 2
Met Ca Ga Ca X Al
artijng Bonlpositi % Nonollauwyl| Phosphat e oves 99
~ | Phosphate Phosphordsc JAci d Reactions
Neu i g 2.0 2.0
Dsphal Lauryl 0.8 Hhosphate (Ml ar ratio)
Fo Anor phou$ Anorjphous Anor phous *
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Exanple 8 Ca Salt of Monol auryl Phosphate: 15.4 g (0.38 noles) of NaOH, 540

g of water and 60 g of ethanol were placed in a reactor and m xed at
[err]-~To the mixture was added 100 g (0.376 nol es) of nonol auryl hat e
(ol écdl ar wei ght of 266), fol.lowed-b ng at [err]. Subsequent n
aqueous solution of 27.5 g (0.188 nnlgggtﬁf [err] in 100 g of watée S

gradual ly dropped into the m xture, followed by mxing at [err] for 1 hour
to conplete the reaction. The reaction solution was cooled down to [err]
and filtered. The resulting cake was washed three tines with each 500 g of
wat er and once with 400 g of acetone and dried to obtain 97 g of the

i nt ended conpound in the form of whitablmwler. Cbservation through a
scanni ng el ectron mcroscope reveal ed that the conpound was in the form of

needl e rrvqtalq having . a length bel ow 30 yum w (dng.coagul ation
of thef crystals. Exa ple 9 Ca Salft of Monol ayryl Phosphat ¢: 15.4 g (0.[38
nol es) of RBPArakdyey Exa r arjd 50 % of etjhanol dere pllaced |§ a re@ct or
and m ked-
M Ca Ca _ Ca
Starting Metal Salt -
X cL cL ., C2
Starting Composition (%)

\/_ Monolauryl Phosphate over 99 over 99 over 99
Dilauryl Phosphate - - -
Phosphoric Acid - - -

Reactions Conditions
Neutrality of
Lauryl Phosphate* .25 2.0 2.0
.Metal Ibns/Lauryl _
Phosphate (Molar ratio) 0.5 0.5 1.0
Crystal Form of Product Amorphous Amorphous Amorphous
s

* Neutralization of phosphoric ester in the 1st equivalence

point is defined as neutrality 1.0

+ Example 8
Ca Salt of Monolauryl Phosphate:
15.4 g {0.38 moles) of NaOH, 540 g of water

and 60 g of ethanol weré placed in a reactor and mixed

{

d.
t};
b



at [err] To the m xture was added 100 g (0.376 nol es) of nonol auryl
pbosphat e (nol ecul ar wei ght of 266), followed by mxing at [err]
bglsequent |y, an aqueous solution of 27.5 g (0.188 noles) of [err] in<E?0 g
fOat er was gradual |y dropped intg e.m xture, fol |l onwed by m xi ng™at
err] for 1 hour to conplete the re on. The reaction solution was
cooled down to [err] and filtered. The resulting cake was washed three
times with each 500 g of water and once with 400 g of acetone and dried to
obtain 99 g of the intended conpound in the formof white powder.
Observation through a scanning el ectron m croscope reveal ed that the
conpound was in the formof needle crystals having a | ength below 30 [err].

B salt Cé?ﬁ%’f‘%ﬁf?ﬁé PR %%?%?fggvﬁéég%‘%'_e?gﬁ&f32%#’_@%1%) o oor ¢ 1
the i xt S VERERAAI pgFote 8 S TRGT 88y EaF BEhelNE B e s
(ol ecul a{ﬁ&ﬁcﬂ@d Yy 26L%1nd Lt O8GEPY Ehﬁ%gggu@ht[l?,r lan YpRcAently, an

aqueous s ion of "
solution of 27.5 g (0.188 moles) of CaClj.2H20 in 100 g

of w&ter was gradually dropped into the mixture,
followed by mixing at 60°C for 1 hour to complete the
reaction. The reaction solution was cooled down to 30°C
and filtered. The resulting cake was washed three times
with each 500 g of water and once with 400 g of acetone
and dried to obtain 97 g of the intended compound in the
form of white powder. Observation-through'a scanning
e;ectron microscope réVealed that the compound was in
the form of needle crystals having a length below 30 um

without involving coagulation of the crystals.’

Example 9 o | -’

Ca Salt of Monolauryl Phosphate:

15.4 g (0.38 moles) of NaOH, 200 g of water
and 50 g of ethanol were placed in a reactor and mixed
at 30°C. To the mixture was added 100 g (0.376 moles)
of monolauryl phosphate (molecular weight of 266),
followed by mixing at 50°C. Subsegquently, an aqueous
solutibn of 27.5 g (0.188 moles) of CaClj,2H20 in 100 g

of water was gradually dropped into the mixture,



27.5 g (0.188 noles) of [err] in 100 g of water was gradually dropped into -
tthe m xture, followed by mxing at [err] for 1 hour to conplete the

reactkfgﬁ The reaction solution was cooled down to [err] and filtered. The
resul N-Ng cake was washed three. tinmes wiith each 500 g of water and ]
with 400 g of acetone and dried to =—oi& 98 g of the intended ound
in the formof white powder. Cbservation through a scanning electr!h

m croscope reveal ed that the conpound was in the formof needle crystals

having a |l ength below 30 [err]. Exanple 11 Zn Salt of Monol auryl Phosphate:.
.15.4 g (0.38 noles) of NaOH, 200 g of water and 50 g of acetone were placed

“in a reactor mxed at [err]. To the mixture was added 100 g (0.376
nol es) of monﬁ%gi}r e,‘gﬁb%d{\h{‘bn?n%teégr’% £eEi dhhoyr e rompiatesheny

m xi ng at [err]_ Subsequently, an agueous_solution of 54 g (0.188 noles) of
[err] in 100 Qﬁé%kﬂ%T dégggF%ﬂGSP?V APdBEian; Has creLledkdgwa HQN3QWéd by
s cool ed doviid & 1R5TTe4n TP ErSUTEIAG Faker HATy "EREEMERTRE HoRaRr oo
times with each 500 g of water.and once with 400 g of acetone
and dried to obtain 99 g of the intended compound in the
form of white powder. Observation through a scanning
w electron micfoscope revealed that the compound was in

the form of needie'crystals having a length beiow 30 um.

The electron microphotograph of the crystals is shown in

Fig. 1.

Example 10

. Ca Salt of Monolauryl Phbsphate:

'15.4 g (0Q38 moles) of NaOH, 50 g of water and
50 g of ethanol were placed in-a reactof and mixed at

~30°C. To the mixture.waé added 100 g (0.376 moles) of

monolauryl phosphate (molecular weight of 266), followed
by mixing at 50°cC. Subsequently,'an agueous solution.of
27.5 g (0.188 moles) of CaCl;.2H20 in 100 g of water was
gradually dropped into the mixture, followed by mixiﬁg
at 60°C for 1 hour to complete the reaction. The
reaction solution was cooled down to 30°C and filtered.
The resulting cake was washed three times with each 500

g of water and-once with 400 g of acetone and dried to

T e,



with each 500 g of water and once with 400 g of acetone and dried to obtain
95 g.of the intended conpound in the formof white powder. Qbservation_ ’

rough a scanning el ectron nicroscope reveal ed that the conmpound was/i i
- formof flaky crystals having a length of 5 to 50 [err]. -9- |l e

Ba Salt of Mnol auryl Phosphate: é§$£_g (0.38 noles) of NaOH, 200 g of
wat er and 50 g of acetone were place a reactor and mxed at [err]. To
the m xture was added 100 g (0.376 nol es) of nonolauryl phosphate

(ol ecul ar wei ght of 266), followed by mxing at [err]. Subsequently, an
aqueous solution of 45.9 g (0.188 noles) of [err] in 100 g of water was

gr adual | y atige P8 rg oof hbhei intesdedoicompetinisl imi xthey forfesf] for 1 hour
to conplete the reaction. The reaction solution was cooled down to [err]
and filtemdtiteriRovder) i @sesration whseagh B ecanming leckeem 500 g of
wat er and once with 400 g of acetone and dried to obtain 103 g of the

i nt ended AHFARRPES Fecadedh Shakhithe somRaundRs vin i the tiouge a

scanning,eleeiron nicroscoge reveal ed that the conpound
needle crystals having a length below 30 um. .

Example.ll
' Zn Salt of Monolauryl Phosphate:

15.4 g (0.35 moles) of NaOH, 200 g of water
and 50 Q of acetone.were placed in a reactor and mixed
at 30°C. To ﬁhe mixture was added 100 g (0.376 moles)
of monolauryl phosphate (molecular weight of 266),
followed by mixing at 50°C. Subsequently, an agqueous.
solution of 54 g (0.188 moles) of ZhSQ4.7H20 in 100 g of
water was g:é ually dropped:into the-mixture,,followed
by mixing at 60°C for 1 hour to complete the ;eaction.
The ;eaction solution has_cooled down to 30°C and
filtered. The resulting cake was washed three times
with each 500 g of water and onde with 400 g of acetone
and dried to obtain 95 g of the intended compound in the
form of white powder. Observation through a scanning

‘ electroﬂ microscope revealed thét-the compound was in

the form of flaky crystals having a length of 5 to 50 um.

-
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" wat er and ondxamplke

was in the formof plate crystals having a length of 5 to 50 um Exanple 13
€a Salt of Mnostearyl Phosphate: 11.5 g (0.288 noles) of NaOH 200 g of
wat er*and 50 g of acetone were placed in a reactor and m xed at [err]. To

t he ure was added 100 g (0. 286 nol es) - 37- of nonostearyl /pRQsphate
(ol ecul ar wei ght of 350), followed b LXing at 60 to [err] Subg gnt |y,
an aqueous solution of 20.9 g (0.143 of [err] in 75 g of wat&y was
gradual |y dropped into the m xture, followed by mxing at 70C for hour to

conplete the reaction. The reaction solution was cool ed down to 300C and
filtered. The resultzgg cake was washed three tinmes with each 500 g of

g of acetone and dried to obtain 96 g of the
i nt ended conpound in the formof white powder. Cbservation through. a
scanni ng el ectron ni cr oB&opdlEegEaMenolpurylhEhospbak®t was in the form of

needl e crystals having a_l ength bel ow 30 ger%] Exanpl e 14 Zn_ Salt of
Monost eary| Phosphat e: 15.4 g (0.38 moles) of NaOH, 200 g of water

and 50 g of acetone were placed in a reactor and mixed
at 30°C. To the mixture was added 100 g (0.376 moles)
of monolauryl phosphate (molecular weight of 266),
followed by mixing at 50°C. Subsequently, an aqueous
solution of 45.9 g (0.188 moles) of BaCljy.2H20 in 100 g
of water was gradually dropped into the mixture,
followed by mixing at 60°C for 1 hour to complete the
reaction. The reaction solution was cooled down to 30°C
and filtered. The resulting cake was washed three times
Qith each 500 g of water and once with 400 g of acetone °
and dried to obtain 103 g of the intended comp9und in
the form of white powder. Observation-throdgh a
scanning electron microscope revealed that the compound

was in the form of plate crystals having a length of 5

to 50 um.

Example 13

Ca Salt of Monostearyl Phosphate:

11.5 g (0.288 moles) of NaOH, 200 g of water
and 50 g of acetone were placed in a reactor and mixed

. at 30°C. To tge mixture was added 100 g (0.286 moles)



a.reactor and mxed at [err]. To the mixture was added 100 g (0.286
| es) of nonostearyl phosphate (nolecul ar wei ght’ of 350), followed by
m xing at 60 to [err] Subseguently, an aqueous solution.of 41 g (0.14

.5 g (0.288 noles) of NaOH 200 g of water and 50 g of ethanol were placed
[

noles) of [err] in 75 g of water< dual Iy dropped into the m xture,
followed by mxing at [err] for 1 hour to conplete the reaction. The
reaction solution was cooled down to 300C -38- and filtered. The

resulting cake was washed three tines with each 500 g of water and once

with 400 g of acetone and dried to obtain 96 g of the intended conmpound in
the form &f MARQSHRRE%L PheSBR3Lei dRodRrydgr wedehfniafy [Vt ron

navi ng. o IEHATHEA Y GRLSLES 35 PO £P BA3FyI c SEPSSAUSHELDS Fhnol duryl
Prosphate oozl 4OLTE0R' 58 2Rl o CTaR IR0, S b 20T
nnnolaurylin 75 g of water was gradually dropped into the mixture,
followed by mixing at 70°C for 1 hour to complete the
reaction.: The reaction solution was cooled down to 30°C
and filtered. The resulting cake was washed three times
with each 500 g of water and once with 400 g of acetone
and dried to obtain 96 g of the intended compoﬁnd in the
form of white powder. Observation through.a scanning

electron microscope revealed that the compound was in

the form of needle crystals having a length below 30 um.

Example 14
Zn Salt of Monostearyl Phosphate:
11.5 g (0.288 moles) of NaOH, 200 g of water
and 50 g of ethanol were placed in a reactor and mixed et
at 30°C. To the mixture was added 100 g (0.286 moles)
of monos:earyl phosphate (moleculak weight of 350),
followed by mixing at 60 to 70°C. Subsequently, an
. agqueous solution.of 41 g (0.143 moles) of ZnSO4.7H20 in
75 g of water was gradually dropped into the mixture,
followed by mixing at 70°C for 1 hour to complete the

reaction. The reaction solution was cooled down to 30°C



phosphat e (nol ecul ar wei ght of 266), followed by mxing at [err] :
Subsequent |y, an aqueous solution of 27.5 g (0.188 noles) of [err] in 100 g
of water- was gradual |y dropped into the mxture, followed by m xing at

[err]\ibr 1 hour to conplete the reaction. The reaction solution cool ed
dowmn'to [err] and filtered. The resulti cake was washed three ti W th
each 500 g of water and once with 400—y etone and dried to ob n 97 g

of the intended conpound in the formof white powder. Cbservation through a
scanni ng el ectron mcroscope reveal ed that the crystals coagul ated and no
needl e crystals were recogni zed. Exanpl e 16 The powders obtained in

Exanpl es 1 tlandudhilitemsdl, Cortpsir pésuwbt EgnBhke #akhiaetdd the?d times
organol eptically exam ned by 10 expert panels with regard to the feel of

t he powders twidiisadadaks.SObreontryvatée andpoatev@ithwdoos gvare atdjonet ed to

measur enment of abrasion resistance using a surface tester, Heidon 14, made

by Shinto Sciafe iddiedcdq dhthimhe6 rgsaft ther éntended cohpblund3.in the
form of white powder. Observation through a scanning
electron microscope revealed that the compound was in

the form of flaky crystals having a length of from 5 to
50 um.

Example 15

Ca Salt of Monolauryl Phosphate:

15.4 g (0.38 moles) of NaOH and 250 g of water
were placed in a reactor and mixed at 30°C. To the
mixture was added 100 g (0.376 moles) of monolauryl
phosphate (molecular weight 65 266), followed by mixing
at 50°C. Subsequently, an aqueocus solution of 27.5 g
(0.188 moles) of CaCl;.2H0 in 100 g of water was
gradually dropped into the mixture, followed by mixing

.at 60°C for 1 hour to complete the reaction. The
reaction solution was cooled down to 30°C and filtered.
The resulting cake was washed three times with each 500

. g of water and once with 400 g of acetone and dried to
obtain 97 g of the intended compound in the form of
white powder. Observation through a scanning electron
microscope revealed that the crystals coagulated and no

needle crystals were recognized.

e RS



e 3 organol epotic Evaluation * Conpound Synt hetic

ction Met hod Speada- Softness Adherence Covering coefficient .

ity Power Exanple 1 ~ +2 +1.5 T
+0. 8 +0. 7 0.4 x 10-2 Exanple 2 +2 +1.5 o7
+0. 7 0.4 x [err] Exanple 8 ‘Jééii\“’ +1.5 +0. 8 +0. 7
0.4 x 10-2 Exanple 9 +2 + +0. 8 +0.7 0.4 x
10-2 Exanple 10 +2 +1.5 +0.7 +0.7 0.4 x [err]
Ca. Salt of Monol auryl . Conpar ati ve Phosphate Exanple 1
+1.3 +1.5 +0. 8 +0. 7 0.55 x [err] Conparative +1. 2
+1.5 Exampgle 16 +0.6 0.6 x [err] Exanple 2 Conparative +1.2
+1.5 +1.0 +0. 8 0.6 Xx 10-2 Exanple 3 Exanple 15 +1.7
+1.5 +0. 8 The opgwdersoobsained ZnViExamplesnghmowgh 152
+1.7 +0.5 - +0.5 0.45 x 10-2 Monol auryl Ba salt
Exanpl e 4 and Comparative) Egamples 1 through 3 wexs 0.45 x 10-2
Phosphat e Zn salt _Exanple 5 +2 +1.5 +0.5
+0.5 0. AF9anplepticably eraminsd: dyr 0 expestplrarels with +1. 4
+0. 5 +0. 7 . 0.4 x %err% Phosphat_e Exanmple 7 +2
+1.3 regard to the fegl ofpthe powders Lhemgelwgs \oMRIIFSA -
Exanpl e 2** 2 0.4 x [err]

+ . +1.3 +1 +0.

the respective powders were subjected to measurement of
abrasion resistance using a surface tester, Heidon 14,
made by Shinto Scientific'Co., Ltd. The results are

shown in Table 3.




Phosphat e

prepared in the sane manner

standards*: the respective i

ElSmpida Exa.apl e 2. +X%ganol qptg ¢ evyg

Exampl e 14 +2 +1. 4 +0.5

- ¥0.7 ,0.45 x [err] Monocetyl | Ca salt Exanple 2** +2 +
+0.7 4F % .. +0.3 0.3 x [err] Phospha - My salt Exanple 2** +
+1.5 \./ +0. 7 +0.4 . 0.35mgpfierrd Zn salt Exanple 2** %
+1.5 +0.5 +0. 2 0.35 x [err] My Salt of Monostearyl
Exanpl e 2** +2 +1.2 - +1 +0. 6 0.4 x 10-2 Ca
salt | = - R +~O—b5. hd- dreBmete
[err] Palmtic Acid My salt - Q,ﬁbfepdcm‘m&og. +0. 7
+1. 2 1.4 Gempund | Znsalt Synthetic 5 Beliction

" +1.3 1.4 x [err] Ca sal tethod -Speada= Softpess  Adherence $°vem9 Cog¥figrient
+1.5 1.% x [err] Stearic Acid %salt - T 1
+0. 1 +0. 7 +1I°5 1.4 X [err] Znsart -5
0 +0. 5 +1.2 Example 5 x%2[err] MySon Powdex +0.7 0.4 x 10-2-
+1.5 -2 -2 Example 2 - 32 “ +01s55.x [+er7] +otanplegs 2% {¢-2

W.yatiqny » 02

g eval uag_leg accor+g g to ge f(al' t%‘ﬁg

standards. The figures in th 20l e [ nd| cat e, aver age va ues eval u 5

of. ten panel er s%mw E’“—’-“E - +115 \pdertite: H.poor 9-4 -1 107
Very poor m% %?tfﬂsmsg rat esf gat thaompy oducr,.@ -,of oh®  10-2

.present inve “3n have good

ey 4.2 +1.5 +0.7 $0.6 0.6 x10°2

et Comparati® u.2 +1.5 +1.0 +0.8 0.6 x 1072
Example 15 +L.7 +1.5 +0.8 +0.7  0.45 x 10~2

Mg salt Example 3  +2 +1.7 +0.5 +0.5  .0.45 x 10-2

mmlaugl Ba salt Example 4 +2 . +1.5 +0.5 +0.5 0.45 x 10—2

Phospha %n salt Example 5 +2 +1.5 +0.5 +0.5 0.45 x 10-2

Ca Salt of Monostearyl  DXample 6 42 +1.4 +0.5 #0.7 0.4 x1072

Phosthate Example 7 +2 +1.3 +0.5 +0.6 0.4 x 102

Zn Salt of Moostearyl = DERle 2% 42 +1.3 +1 +0.5 0.4 x1072

Phosphate Example 14 +2 _+1l.4 +0.5 +0.7 0.45 x 102

Monocetyl Ca salt Example 2** +2 ) 4.7 #.3 0.3 x 1072

W Phosghate Mg salt Example 2%* 42 +1.5 +0.7 +0.4 0.35 x 10~2
Zn salt Example 2% 42 +1.5 +0.5 +0.2 0.35 x 10~2

Pasnpate. orosteartl  pyanple 2% 42 £.2 n #0.6 0.4 x10°2

. Ca salt - -1 +0.1 +0.5 +1.5 1.3 x 1072

Palmitic Acid Mg salt - -1.2 -0.1 +0.7 +1.2 1.4 x 102

: Zn salt - -1.5 0 +1 +1.3 1.4 x102

Ca salt - -1.2 -0.3 +0.5 +1.5 1.5 x 102

Stearic Acid Mg salt - -1 +0.1 +0.7 +1.5 1.4 x 1072

Zn salt - ~1.5 0 +0.5 +1.2 1.5 x 1072
_ Nylon Powder - +1.5 -2 -2 -2 0.55 x 1072

ek T



readabi lity, softness, snoothness, suitable degrees of adherence and
anspar ency, and covering power. Exanple 17 The powder of the present
' ntion and the powder for conparison were used’as a feel nodifier to7,
make pressed face powders of the follow ng fornulation. The face powd
were organol eptical ly eval uated by 4@ expert panel ers according to a paired
conpari son. The results are shown in Tables 4 through 6. Formul ation: (1)

Feel nodifier (Table 4) 5.0%(2) Talc
87.74 (3) Liquid paraffin _ 5.0 (4) Titanium
di oxi de 5) Red iron oxide

1.5 ( .

0.15 (6) Yellow iron*®®RPye 2**: prepared in the same)mamBiemiasron oxi de
0.01 (8) ,Perfune 0.5 Tot al

100. 0 Pregdt Z¥PLR 12t hrough (7) were nmixed in a Henschel m xer, to which

(8) was added and n15§ganéfggg%%deggluation standérds*: the

iespective items were evaluated according to the
following standards. The figures in the table indicate
average values of evaluation of ten panelers.

Very good: +2, Good: +1, Moderate: 0,

Poor: -1, Very pooré: -2
The above results demonstrate fhat the
products of the present invention have good |
spreadability, softness, smoothness, suitable degrees of-
adherence and transparency, and covering power.
Example 17
The powder of the present invention aﬂd the
powder for comparison were used as a feel modifier to
make pressed face powders qf the following formulation. o

The face powders were organoleptically evaluated by 10
expert panelers according to a paired comparison. The

results are shown in Tables 4 through 6.

. Formulation:
(1) Feel modifier (Table 4) 5.0%
(2) Talc | | 87.74 .

(3) Liquid paraffin 5.0

L
b



préss nol di ng. Tabl e 4 Nunmber of Panel ers Favoring Cosnetic Properties Feel
Modi fier Spread- Snmooth- Soft- . Adher- Cover- ability ness ness

ence ~~+‘ing Power Powder obtai ned 8 6 5 6 in
Exanpley 1 Powder obtained in Com Ex. 1 Tabl e 5 Nunber of Panel ey
Favoring Cosmetic Properties Feel Modif{def{ Spread- Snooth- Soft- Ad

Cover- ability ness ness ence I ng Power Cal ciumsalt of
nonocetyl phosphate

(4) Titanium dioxide - 1.5
(5) Red iron oxide 0.15
(6) Yellow iron oxide 0.1
(7) Black iron oxide 0.01
(8) Perfume 0.5
o
Total 100.0
Preparation:

(1) through (7) were mixed in a Henschel
mixer, to which (8) was added and mixed, followed by
press molding.

Table 4
s

Number of Panelers Favoring Cosmetic
Properties

Feel Modifier
Spread- Smooth- Soft- Adher- Cover-

ability ness ness ence ing
Power
Powder obtained
in Example 1 8 8 6 5 6
Powder obtained :
in Com. Ex. 1 2 2_ 4 5 4

-




obtained in the 10 10 10 8 8 sane manner as in
Ex. 2 Calciumpal zitate 0 0 0 2 2 for’

ofipari-son Tabl e 6 Nunber of Panel ers Favoriﬁg Cosmetic Properties Feél™

Wi f) er Spread- Snooth- Soft- Adher- Cover- ability ness ness nce
' Power Powder obtained in Exanple_ 9 4_}.4 7 7 6 5
5 Powder obt ai ned 3 3 5 5 in Exanple 15

Exanpl e 18 The Ca salt of nonol auryl phosphate obtained in Exanple 1 and

the Ca salt of nonol auryl phosphate obtained in Conparative Exanple 3 were

provi ded as the feel nodifier and used to prepare powder foundations of
Table 5

Number of Panelers Favoring Cosmetic
Properties

Feel Mcdifier

Spread- Smooth- Soft- Adher- Cover-
ability ness ness ence ing
' Power

Calcium salt of : -
monocetyl . - -
phosphate :

obtained in the 10 10 10 8 8

same manner as

in Ex. 2

Calcium _
palmitate 0 0 0 2 2
for comparison o

Table 6

Number of Panelers Favoring Cosmetic
Properties .

Feel Modifier

Spread- Smooth- Soft- Adher- Cover-

ability ness ness ence ing
' Power
. Powder obtained .
in Example ¢ 7 7 6 3 3

Powder obtained
in Example 15 3 3 4 3 3

R



the follow ng fornulation. The resulting foundati ons were subjected-to
organol epti c exam nation by ten expert panelers. The results are shown in

Fi g.--2.%Fornul ation: (1) Feel nodifier 0% (2)
Seri ci\te . 79.5 (3) Liquid paraffin

5.0 (4) Lanolin D - — 2.0 (5) |sopropygs
nyristate 1.0 (6) I't ani um di oxi de

5.0 (7) Red iron oxide 1.0 (8) Yellowiron oxide
1.0 (9) Black iron oxide 0.2 (10) Perfune

0.3 Tot al 100. 0 Preparation: (1)

through (9) were mxed in a Henschel m xer, to which (10) was added and
m xed, followed by press nolding. Results: As shown in Fig. 2, the

foundati on pre¢hispglefighe invention is better than the product for
conparison '

The Ca salt of monolauryl phosphate obtained
in Example 1 and the Ca salt of monoclauryl phosphate
obtained in Comparative Example 3 were provided as the
feel modifier and used to prepare powder foundations of

the following formulation. The resulting foundations

were subjedted to organoleptic examination by ten expert
panelers;' The results are shown in Fig. 2.
Formulation:
(1) Feel modifier 5.0%
(2) Sericite 79.5
(3) Liquid paraffin | 5.0
(4) Lanolin’ 2.0
| (5) 1Isopropyl myristate 1.0
~ (6) Titanium dioxide _ 5.0
(7) Red iron oxide : ' 1.0
(8) Yellow iron oxide : 1.0
(9) Black iron oxide 0.2
(10) Perfume ' 0.3
Total _ 100.0

- .Jﬁ--..--



respect top spreadability, snoothness and has good softness and
abl e degrees of transparency and covering power. Exanple 19 The cal cium -
'of nonostearyl phosphate prepared in the same nanner as in Exanpl€~2
arEt"a conpar ati ve conpound of calciumpalmtate were provided as a fe

nodi fier, followed by preparing pomdea@fﬁhndations In the sane manner as in
Exanpl e 18. The foundati ons were organol eptically evaluated with the
results shown in Fig. 3. Fromthe figure, ti will be seen that the product
of the invention is better than the conparative product with respect to
spreadability and snoot hness and has good softness and suitabl e degrees of
t ranspar erppapiih e | Ng powver . Exanpl e 20 The general procedure of
Exanpl e 18 was repeated using, as the feel nodifier, the calciumsalt of
monol auryl phosphat e(1optghredgh n (Exaweke Rixed tike £ Hsrdsohsnl t of

nonol auryl phosphate obtained in Exanple 15, thereby obtaining powder

f oundat i omelxehesto fuhielat (DOF weseaddednandpmicrd y foklowed by The

press molding.

Results:

| As shown in Fig. 2, the foundation product of
the invention is better than the product for comparison
with respect top spreadability, smoothness and has good

softness and suitable degrees of transparency and

covering power.

Example 19
The calcium salt .cf monostearyl phosphate
prepared in the same mannér as in Example 2 and a
comparative compound of calcium palﬁitate weré provided
as a feel modifier, followed.by preparing powder
foundations in the same manner as in Example 18. The
foundations were organoleptically evaluated with the
results shown in Fig. 3. From the figure, ti will be
' seen that the product of the invention is better than
the comparative product with respect to spteadabiiity
and smoothness and has good softness and suitable

degrees of transparency and covering power.-

. -
i GG O cmpa



results are showmn in Fig. 4. Exanple 21 Eye Shadow. Fornulation: (1

hydr ocar bon gﬁQEﬂpEQVEBQ from8 to

The general procedure of Example 18 was
repeated using, as the feel modifier, the calcium salt
of monolauryl phosphate obtained in Example 9 and the
calcium salt of monolauryl phosphate obtained in Example
15, thereby obtaining powder foundations. These
foundations were organoleptically evaluated. The

results are shown in Fig. 4.

Example 21

Eye Shadow:

Formulation:
(1) Titanium dioxide-coated mica 90.7%
(2) 2n salt of monolauryl phosphate 5.0
(3) Squalane 4.0
(4) Perfume : ' . 0.3
Total _ 100.0
Preparation:

(1) through (3) were mixed in a Henschel
mixer, to which (4) was added and mixed, followed by
press molding.’ As a result, there was obtained an eye
shadow which had very good smoothness and spreadability

along with good softness and adherence.

- i 3 velm
T

TFi.t ani um di oxi de-coated m ca 90.7% (2) Zn salt of nonol a

phosphdt e 5.0 (3) Squal ane £ 0 44)

Per f uhe/ ) 0. 3 Tot al

100.0 Preparation: (1) through (3) were_mi i.n a Henschel m xe ¢ which

(4) was added and m xed, foll owed by press ding. As a result, ere was

obt ai ned an eye shadow whi ch had very good snpot hness and spreadability

al ong wi th good softness and adherence. - 47 - CLAIMs: powder and a

netal salt of a nonoal kyl phosphate of the following formula (1) [err]
~in which each R represents a saturated or unsaturated, |linear or branched



and Mrepresents dn al kaline earth nmetal or '
al enj 'IEI iw% ﬂml . 2. A cosnetic conposition according to claim
wher €i I"T's n the formof a needle, plate or 20 flaKe:

crystal . 3. A cosnetic conposition according to either of clains 1 b¢/2

di sposed in a cosnetically acceptable diluent or carrier therefor. 25 -
48 - 4. A cosnetic conposition ébé%%dTng to any preceding claim wherein M
represents Ca, . 1%, Zn, Fe or Ni 5. A cosnetic conposition

according to cl t=cubstantially as hereinbefore set forth in the

f oregoi ng exanpl es of the invention. :

wn
(t
(52
(1]

Ih
(¢

P
'.‘.a

owing formula (I)

0 0
i i
RO-P-0-M-0-P-OR -~
10 i i
CH OH (I)
in which each R represents a saturated or unsaturated,
linear or branched hydrocarbon group having from 8 £6
15 32.carbon atoms, and M represents an alkaline earth
metal or divalent transitién metal. )
2. 'A cosmetic composition according to claim 1, \ut/
wherein said salt is in the form of a needle, plate or
20 flake crystal.

3. A cosmetic composition according to either of
claims 1 or 2 disposed in a cosmetically acceptable
diluent or carrier therefor.

25
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cosmetic comro

d
Y
-

-p

«Vm @
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Ba, 2n,
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M represents Csz,
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foregoing examples of the invention.




