2144122 "TRI GLYCERI NE MONOALKYL ETHER COMPOUNDS, A PROCESS FOR PREPARING

THE COVPOUNDS, AND COSMETI CS COWVPRI SI NG THEM' Thi s |nveng_g. [f (‘,
novel et her conpounds, i.e. 1,3-bis-0-(2,3-dihy8r q? pr opy 2 o-

Qg a saturated or unsaturafed group) glycerine (which nay be
eferred to sinply as triglycerine nonoal kyl ether). It also

rel ates t rocess for producing such ether conpounds and cosnetics

conpri si\n conpounds. S . 0 pggric al cohol
derivati s d\& et lYre ' %@ E%g?% A ?Q%I ch monoal kyl
tosinply as

ethers of gl ycdQ & pt gI yceryl ethers) are
nost popul ar. . ' of—ft~sires—cormtarm palﬂ][yl glyceryl et her

(hereinafter referred to_ si as chi al cohol Tearyl - ryI et her
(herei naft er referred ?Qﬂ%lgg “5&°Baf§¥aﬁﬁéo% Lv& d ol eyl éﬁégeryl et her
(sel akyl al coho y hers aye sidgng
characterlst??w o ﬁUS iﬂ# Eﬁ B dgpy@gghﬁg?rgﬁHg é%apanese

Lai d-open PQ&fﬂ§l(mean1ng a saturated or unsaturated group)

glycerine (which may be hereinafter referred to simplg'
as triglycerine monoalkyl ether). It also relates to a

process for producihg such ether compounds and cosmetics

. comprising the compounds. : o
S p 9 PO (

As is known, a great number of polyhydric
alcohol derivatives having.ether bonds exist in natural
fields, of which monoaikyl ethers of glycerine
(hereinafter referred to simply as glyceryl ethers) are
most popular. For examplé, lipids of.fishes contain
palmityl glyceryl ether (hereinafter referred to simply
as chimyl alcohol), stearyl glyceryl ether (hereinafter
referred to simply as batyl alcohol), and Oleyl glyceryl
ether (selakyl alcohol). .

The glyceryl ethers have a w/o type
emulsifying characteristic and thus wide utility as
cosmetic substrates (Japanese Laid-open Patent .

Application Nos. 49-87612, 49-92239 and 52-12109, and



Application Nos. 49-87612, 49-92239 and 52-12109, and Japan Pat ent
Pdblication No. 57-36260). It is also known that the glyceryl”ethets have
t he pharnmaceutical actions such as an acceleration effect fgr the/bl ood
celts formulation in the marrow, the antiphlogistic action
antitunor-activity (Japanese Patent Publication Nos. 49-1(724
52-718171). In view of the fact that glyceryl ethers which
characteristics are the unique type gf-surface active agent; enpts have
been made to prepare, from polyhydric al cohols, polyol ether conmpounds
simlar in no]ecular structure (i.e. ether bonds and hydrophilic OH groups

are cont ai ned 3R¢RRe FARRIAR FUAd N FYyl yler3h < &ver LY Uil t2F St at es
Patent No. 2,258, 892 _Japanese Patent Publication,No. .52-18170,. and
Japanese. La R TR AR RIY GERI I SRS RS KRR PIARPAGEEO s The
resul ting pol ‘. 0 d I +C V. 0.1V (] cation

. characteri st i%&aﬁog'}%ﬁﬁcﬁlzem%o ;gsh (S:aégr%e]t‘elr}ca@u%’sﬁ%{ee%é (%?rﬁ%ﬂng E&a]l'écg%pen Pat ent
Publication Najys 4R%rmfdtidd in the marrow, the antiphlogistic

action, and the antitumor activity (Japanese Patent

[4]

Publication Nos. 49-10724 and 52-18171).
 In view of the fact that glyceryl ethers which
have a number of characterisﬁics are the unigue type of
surface active agent, attempts have been made to
prepare, frbm polyhydric alcohols, polyol ether
compounds é&milar in'moiecular structure (i.e. ether.
bonds and hydrophilic OH groups are contained in the
molecule thereof) to glyceryl ethers (United States
Patent Nd. 2,258,892, Japanese Patent Publication No.
52-18170, And Japanese Laid-open Patent Application Nos.
53-137,905 and 54-145,224). The resulting polyol ether
. compounds which have a w/0 type emulsification
o characteristic are utilized as cosmetic suﬁstrates
(German Laid-open Patent Publication No. 2,455,287), or
are useé, aside from-an ordinary emuléifier, as an

antibacterial agent or antimold agent.

L3}



are used, aside froman ordinary enulsifier, as an antibacterial agent or

anti nol d agent. -3- According to the present invention. triglycerine ﬁP/

onoal ky thers of the general formula (1), which are novel polyol ether
~LERR] in which Rrepresents a saturated or unsaturated, |inear

| i phati c hydrocarbon group having from8 to 24 carbon atons,

ound to exhibit excellent sgyrface activity. Accordingly, an

he invention is to provide novel polyol ether conpounds of the

Anot her object of the invention is to provide a process for

producin e conpounds {I). - 4 - The invention al so provides cosnetics

According to the present invention. triglycerine m

onoalkyl ethers of the general formula (I), which are

novel polyol ether compounds,

£)

HZTHCHzocHZCHCHZOCHZCHIH2 .
OH OH LR Lé H Iy
in which R represents a saturated or unsaturated, i,/

linear or brahdhed_aliphatic hydrocarboh group having
from 8 to 24 carbon atoms, have been found to exhibit

excellent surface activity.

Accofdingly.'an object of the invention is to provide

novel polyol ether compounds of the formula {(I}>

Another object of the invention is to pfovide a

pfocess for producing the compounds (I).



conprising the conpounds (1). dycerine polynmers or esters thereof were
prbpased for use as a surface active agent (e.g. Journal of Anerican
Chem st's Society, Vol. 56, pp.-835A - 840A, (1979). However, these
glycerlne pol ymers or esters thereof are found to be |rregular in ¥
of glycerine, or to be conplicate mxtures having a wi de distribufio
nol.ecul ar wei ght. In contrast, the polydt =ether conpounds accor di
invention have a clear structure in which the ether bond exists a
center of the main chain of a linear trinmer of glycerine and are thus novel
conpounds whi ch conpl et el yrik f frerentidr cllsderpEndosiradded in the
above literature. The triglycerine nonoal kyl ethers (I) of the present

i nvention are prepacembrfising theveommpogrois o Y.

1, 3-bis-0-(2, 3-0-isopropylidenegl yceryl)glycerine (Journal f. Prakt.
Chen1e Vol . 316, pp. 325-326 (1974) according to the process descri bed
belomlln hi gh yield and high purity. [ ERR]

Glycerine polymers or esters thereof were

proposed for use as a surface actlve agent (e.g. Journal

(3]

of American 0il Chemist's Society, Vol. 56, pp. 835aA -
840A, (1979). However, these glycefine polymers or
esters thereof are found to be irregular in linkages of
glycerine, or to be complicate mixtures having a wide
distribution of molecular weight. 1In contrast, the
polyocl ether compounds according fo the invention have a
clear sttucture in which the ether bond exists at the
center of the main chain of a linear trimer of glyceriﬁe
and are thus novel compounds which comélétely different
from the compounds'described in the aﬁove literature.
The triglycerine monoalkyl ethers (I) of the
present invention are prepafed'from a known Eomﬁodnd of
\~/ 1,3#bis;ol(2(3—o-isoprop&lidéneélycerYl)glycerine
iJournal f. Prakt. Chemie, Vol. 316, pp{.325—326 (1974)
‘according to the process described below in high yield

and high purity. _ -

«}



v B N Al ot s - i A

(III) FWdron5|s [BRRET it e rhie Sate neanlng as deflned betore

and [ and [err] independently represent a hydrogen atom a [err] t o~
Terry al, group, and aryl group or an aral kyl group, respectively, and X
rep'esq;t~_a hal ogen atom 5 or the like. Mre particularly, the known
conp: of 1,3-bis-0-(2,3-0-isopropylideneglyceryl)glycerine (1) is

et heri\f\’npp in the presence of an al kaline. 10 substance and a

cat Al yti c /amount. of a quatenary oniumsalt (WIIliamson's ether. synthesis),
t hereby—giving 1,3 -bis-o0-(2, 3-0- rsdﬁ%upylldeneglyceryl) 2- 0-al kyl gl yceri ne
(rrr), and hydrolyzing_the_alkylglycerine to obtain an intended triglyceryl
nonoal kyl ether (1). In the first step of the process of the invention, the
1,3-bis-0-(2,3-0-is0 |de9§g!%%F -aIkyI ycerine (lI11) is
prepared fromthe 1%%2#2& #%%%5%%?? 2 déhe ceryl)g.lycerine (1)

and an

00 (IV)
\/
k¢ A
ﬁi\\hz- R} Rz - N

(II)

—_— ?nz?ncnzocnzfncazocaz?n?az ;_}
o 0 OR - 00 '
\/ \/
-5 c
/\
Ry R2 : R] R2
rmy
Bydrolysis ?gzclzncmocnzCHCHzOCHzC’:HC'!Hz
_ |
OH OH - OR - OHOH
in which R _has'the same meaning as defined before and
R, and R, independently represent a hydrogen atom, a \,/_
c

| to(;_alkyl group, and aryl group or an aralkyl
group, respectively, and X represents a halogen atom

5 or the like.

More particularly, the known compound of
1,3-bis-o0-(2,3~o-isopropylideneglyceryl)glycerine (II)
is etherifying in the presence of an alkaline.

10 substance and a catalytic-émount.of a qtatenary onium
salt (Williamsbn's.ethet syhthesis), thereby giving 1,3

-bis-o—(2,3-o-isopropy1ideneglyceryl)—2-o-a1kylglycerine'

P S0V




etherifying agent (1V). This reaction is the so-called WIllianson's et gr
synLheS|s reaction, which is preferably carried out in the presence 0
al kal i ne subst.ance and a catal ytic amount of a quaternary oni um sal t/ '
etherifying agent (1V: RX) used in the practice of the invention in Iﬁégg
for exanple, alkyl halides, alkylsulfonates, alkylsulfates, and the Ii >
These agents shoul d have a saturated or ﬁSaturated, | i near or branghed
fatty hydrocarbon group having from8 to 24, and preferably 8 to 18
atons. More particularly, the agents include al kyl halides such as al kyl
chlori-des, a'KI&I@VOghﬁeﬁydﬂbkzhlhedtﬁésaQR?lbﬁ cEkKﬁe to obtain an
aIkyIparatoluenesulfonates yl nmeét hanesul ona al kylbenzenesulfonates,
and the like. igkenhdede trigtiyeeabliemenaankes atﬁealkyb.bronides. The al kyl
noi eties of the etherifying agents (1V) include linear fatty hydrocarbon
groups such as n-octyl, In thedéiykt stdpdefylthenpretesdeofl the- hexadecyl,
n- _octadecyl, n-octadecenyl (oleyl), n-dococyl and the

invention, the 1l,3-bis-o-(2,3~0~isopropylideneglyceryl)-

'2-6-alkylglycerine (I1I) is prepared from the 1l,3-bis-o-

L4}

(2,3-o-isbpropylideneglyceryl)glycerine (II) and-an
etheriinng agent (IV).' This reaction is the so-called
Williamson's ether_synthesis reaction, which is
preferably carried out in the presence of an alkaline
substance and a catalytic amount of a quaternary onium
salt. | |

The etherifying agent (IV: RX) used in the
pfactice of the invention includes, for example, alkyl
halides, alkylsulfonates, alkylsulfates, and the like.
These agents should have a_saturated or unsatﬁrated,
linear or branched fatty hydfocarbén group having.from 8
to 24, and preférably 8 to 18 carbon atoms. More
\_ _ particularly, the agents include alkyl halides sﬁch as
| alkyl chlorides, alkyl bromldes, alkyl 1odldes and the
like, alkylparatoluenesulfonates,
alkylmethanesulfon;tes, alkylbenzenesulfonates, and the

" like. Of these, preferable examples are alkyl bromides.

o

The alkyl moieties of the etherifying agents (IV)

include linear fatty hydrocarbon groups such as n-octyl,



| i-ke, branched fatty hydrocarbon groups such as 2- ethyl hexyl, -
2- hexyl decyl, 2-octyl dodecyl, 2- heptylundecyl, 2-(1,3 e
, 3-trjsaethyl butyl )octyl, 2- decyltetradecyl, 2-tetradecyl octadecyl, '
57,4 et hyl - 2-(1,3,3-trimethyl butyl)octyl, and met’hyl - branched _

[ groups represened by the fgllowing formula [ERR] in which mis
from4 to 10, nis an ih't'eaeF'fromS to 11, and m+ n is from 11
h a distribution having a peak at m=7 and n = 8. Further,

, sec-octyl, sec-dodecyl . and the |ike may be furtheg |nglyded. The
anmount—of t gy nt crily fmjed and is
generally f?ﬁ%§%9¥6 é %g?%égfbr%?€¥%%%§e€§%6 g %%?égg%%%'néle of 1,3-bis-o-
(2, 3-0-i sopds@aaaédsenﬁ-ﬂi-dﬁeaafé&gﬁyl;ewneyiLL ) n-d6EoEY Rt Bh@aENe ONi UM sal t's
are preferably ammonium salts because of the ease in industria

avai | abi | i tyiké&xaopamshed faetyusydrocs ybonMProuwps sehéls agchude:
tetraal kyl anmoni um salts such as, for exanple, tetrabutyl ammoni um chl ori de,
tetrabutyl a¢heylbexyl, 2-hexyldecyl, 2-octyldodecyl, 2- ' -

heptylundecyl,_2—(1,3,3-trimethylbutyl)octyl, 2-
decyltetradecyl, 2-tet:adecyléctadeéyl, 5,7,7-trimethyl-
2-(1,3,3~trimethylbutyl)octyl; and methyl~branched
isostearyl groups represened by the following formula .

CH3 (CH2) nCE (CH3) - |

- C‘IH3
in which.m is an integer ffom 4 to 10, n is an integer
from 5 to 11, and m + n is from 11 to 17, with a
distribution having a peak at m = 7 and n = 8. Further,
sec-decyl, sec-octYl, sec-dodecyl-énd the like may be
further included. The amount of the etherifying agent
may not be critically limited and is generally from 1 to
5 moles, preferably 1 to 2 moles per'mole of l,3¥bis—o-
(2,3-0-isépropylidene¥glyceryl)glycerine (11). ' ﬁ_/
| The quaternary oniuﬁ salts are preferably

ammonium salts because of the ease in industrial
availability. 'Examples of the quaternary ammonium salts
include: tetraalkylammonium salts such as, for example,

'tetfabutylammonium chloride, tetrabutylammoniﬁm'



hydrogensul fate, trioctyl methyl ammoni um chloride, |auryltrinmethyl ammop

de, -bi stetraoxyethyl ene stearyl met hyl anmoni um chl ori de and tNe |ijk€;
and "bet ai ne conpounds, am ne oxi de conpdﬁhds, and ion-exchange resinhs™ =
These quaternary oniumsalts may be used in a catalytic amount, or nmay bé:»

used in anpbunts ranging from0.005 to 0.5 nol e,

chiNeri

chloride and the like; a group of alkylamoni.umsalts having a
pol yoxyal kyl ene group such as tetraoxyethyl ene stearyl di met hyl ammofi

chl ori

nol e,

de, ste

per nol

aryl trimethyl anmoni um chl ori de, benzyl tri met hyl amoni u

e 1, 3-bis-o0-(2,3-0-i sopropylidene-glyceryl)glycerine (I1).

t.he - reactlon(ﬂ?qnﬂsﬁnsuifaﬁﬁaptrLdEtnﬂmeuﬁYlammonlum chloride,

1, 3-bis-0-(2, 3-0-isopropylideneglyceryl)glycerine (II)
me

reacti

preferably 3 tqg
to 60% aqueouss‘secﬁrl}‘t

hekane,
[err],

-

.o

onint

benzene
pref er

rideon of 1 to 10 nol es,

n reaction solvent (e.g.

preferably O. 05 to 0.20

I A

is subjected to the

Ies of an al kal i ne substance (10 to 80% preferably 30
ShydRmmoniuny,

}O#VY%%% e, Hphnidle, B SHECA TR GUGFoup

of alkylammonium salts having a polyoxyalkylene group

such as tetraoxyethylene stearyldimethylammonium

' chloride, bistetraoxyethylene stearylmethylammonium .

chloride and the like; and betaine compounds, amine

- oxide compounds, and ibn-exchange resins.

These quaternary onium salts may be used in a

catalytic amount, or hay be used in amounts ranging from

0.005 to 0.5 mole, preferably 0.05 fo 0.20 mole, per
mole 1,3-bis-d-(2,3;oeisopropylidene*glyceryl)glycerihe
(I1). i o | o

_ In the reaction of the first step, 1.0 mole of
i,3-bis-of(2,3fo-iso§ropylideneglyceryl)glycerine'(II)
is subjected tb the reaction in the presehce of an
agqueous solution of 1 ﬁo ld.moles, préfer;bly'3 to 6

moles of an alkaline substance (10 to 80%;.prefera51y 30

‘to 60% aqueous solution) in an inert hydrocérbon

" reaction solvent (e.g. hexane, benzene, toluene, xylene

or the like) at a temperature from 30 to 70°C,
preferably 40 to 60°C. The alkaline substances include,

for example, sddium hydroxide} potassium hydroxide,
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for exanple sodi um hydr oxi de, potaSS|un1hydroxide, I|th|un1hydrOX|de or
the like. Industrially, sodiumhydroxide is preferred. Next, the resul ti ng
< 0- (2, 3-0- isopropylideneglyceryl)-Z-o-aIkylglycerine (rrr)y is
ot to hydrolysis. The hydrolysis may be conducted by any known
¥s. It is preferred to heat the alkylglycerine in an aqueous
tlu- of a protonic acid such as sulfuric acid, hydrochloric acid,
'€ atid, phosphoric acid, p- tolueaﬁsulfonlc acid or the like. The
of the protonic acid is from0.005 to 0.2, preferably from0.05 to
0. ol e, per nole of
1, 3-bis-o0-(2, 3 o |sopropyI|deneegceryI) 2-o0-al kylglycerine (l111). The

hydrol ysi s | eoab$RaCYe iRk ANt nERRdcLIiQN 150! ¥88kumbut it is
favorable to - %?ﬁfq%épguxeatﬁa ?énperatgke oflfrog?SO to 100C using an

‘-mater-solumHyayag@ag ﬂgﬂﬁﬂ@&b@gedfor exanmpl e a | ower alcohol, a cylic ether

such as THF, "di oxane or the lik _
Next, the resultlng 1l,3-bis~0~(2,3-0~- | T

isopropylideneglyceryl)-z-o-alkylglyce;ine (III) is
subjected to hydrolysis. _ _
The hYdrolysis mayfbe csnéucted by any kncwn
. techniques. 1It is preferred to heat the alkylglycerine .-
in an aqueous solution of a protonic acid such as
sulfuric acid, hydrochloric acid, nitric acid,
phosphoric acid, p—toluenesdlfonic acid or the like.
l_ThegamSunt of the protonic acid is from 0.005
to 0.2, preferably from 0.05 to 0.1 ﬁole, per mole of
1,3~bis~o-(2,3-0~isopropylideneglyceryl)-2-o-alkylglycerine
(III).. | |
The hydrolysis may proceed in the absence of
any reaction solvent, but it.is favorable to heat under
reflux at a teméerature of from'SO_to 100°C usin? an W,
water-soluble solvent including, for example~a lower alcohol,
a eylic ether such as EHF, dioxane -or the like. | .
In this manner; en intended triglycerine o
monoalkyl ether (I) can be obtained in high yield.
The triglycerine monoalkyl ether accordlng to
the 1nventlon is chemlcally stable because no llnkages

susceptible to decom9051tlon, e.g. ester bond, are.



In this manner, an intended triglycerine nonoal kyl ether (I) can be
obtained in high yield. The triglycerine nonoal kyl ether accordi
invention is chem cally stabl e. because. no |inkages susceptib

deconposition, e.g. ester bond, are contained in the nol eg rugture

of the ether. Mreover, the ethers giv?gﬁ reduced degree of [sti
skirn and have.the surface activity, o at they are useful
emul sifier, oil (enolient), hunmectant, thickener and particul v
conmponent of cosnetics. Properties of typical conpounds of the present
invention are shown bel ow. Table .1 Rin Fornmula ( Col or and
Sol ubi lity |ﬁ°0§§éﬁe€259C}hStﬁ?éeFB;Ff Fhpypeure °f t 0%4ReR[err]

t ranspar ent uni f or orm
P Mcreover, the ethers ggve a reduced degree of stimulus

to the skin and have the surface activity, so that they

~ are useful as an emulsifier, oil (emolient), humectant,
"thickener ana particularly as a component of cosmetics.
Properties of typical cdmpounds of the present

invention are shown below.

(1]




li-quid di ssol ution di ssol uti on n-[err] white solid

uni form formation di ssolution of liquid crystal n-[err]
white=sqlid uni form - formation dissolution of liquid crystal
et r] (A gyl) light yellow wuniform : formati on sem -solid
yjlon of liquid crystal iso-Rerr] light yellow uniform
(met hyl - branched seni-soTNd = dissol ution of liquid
yl) crystal * Concentrations

¢conmpounds of the invention The triglycerine nonoal kyl ethers are
Aydrophilic and have solubility ipapaker, though nonionic, conparable
to ordinary ionic active agents. Because they have the glycerine structure,
t he conmpounds of the invention all exhibit high noisture absorptivity but
are likely to formliquid crystal because of the |ong al kyl chain thereof.

As a resultiyonce tne _ )
R in Formula (I) Color and ‘| Solubility in Water (25°C)
_ State (25°C) .
o [30%])* [70%1*
n~CgH) 7 transparent uniform uniform
- ' liquiag | dissolution dissolution
n~Cj 2H25 | white solid | uniform formation
: ' : dissolution of liquid -
: - crystal </
n-CjgH33 white solid | uniform formation
: dissolution of liquid
crystal
CjgH3s5(0leyl) light yellow| uniform formation
: semi-solid dissolution of liquid
' ' crystal
iso~CjigH37 | light yellow | uniform formation
(methyl-~branched semi-solid dissolution of liquid
isostearyl) - crystal

* Concentrations of the compounds of the invention

The tfiglycerine monoalkyl ethers are very
hydrophilic and have solubility in wéter, though
nonionic, comparable to ordinary ionic aétive agents.
Because they havé the glycerine structure, the compounds
of the invention all exhibit high moisture absorptivity
but are likely to form liquid crystal because of the

long alkyl chain thereof. As a result, once the



conpound contain water therein, the water is unlikely to be rel eased.
Especi al |y, conpounds of the fornula (1) in which R represents a grou
containing from8 to 18 carbon atons have the wel|-bal anced susceptj
to -noisture absorption and unsusceptibility of releasing the noist
Thus, they have a high noisture effect and are very useful as a hyme
of cosmetics. O triglycerine alKkyl ethﬂ§—of the invention, thos
of the formula (1) in which R represents a group having from 14 to :
carbon atons have higher emulsifying ability and are thus excellent when
used as an enulsifier of enulsion-type cosnetics. The anount of the ether
conpounds i n €o3Reundscontatl Wependthegreinyatheusatert bs sunWkaelysea as an
emul sifier, the ampunt is fromabout 0.2 to 15 wt % and when used as a
hunectant, theeafBlAaseq. coﬁsem—'éﬁuy f%wgutxésmfwws foempleséht

i nvention is described_in nore detail of exanpl es and references.

The present i|hBeRBEER gsrﬁyrﬁﬁeﬂﬁﬁn§ 9F Pe RBatRERe EXARAPBetO Which are
descri bed forc£££g§t£@£ﬁgn ggéythg@$§£fngalanced susceptibility to

moisture absorption and uﬁsﬁséeptibility of releasing

the moisture. Thus, they have a high moisture effect
and are very useful as a-humect;nt of cosmetics.

| Of triglycerine alkyl ethers of the invention,
those ethers of the formula (I) in which R represents a
group having from 14 to'18 carbon.atoms have highér
émulsifying ability and are thus excellent when used as
an emulsifier of emulsion-type cosmetics.

The amount of the ether compounds in cosmetics
varies depending on various factors. When used as an-
emulsifier, the amount is from about 0.2 to 15 wt% and

- when used as a humectant, the amount is conveniently
£from 5 to 50 wtk.

-The present invention is désqribed in more
detail by way of examples and references. The present
invention is by no'meaéilimited io these examples, which

are described for illustration only.

Reference 1
Synthesis of 1,3~bis-0-(2,3-0-

isopropylideneglyéeryl) glycerine (II)'



Synt hesis of 1, 3-bis-o0-(2,3-0- isopropylideneglyceryl) glycerine (1) o
(i) oabliters reactor equipped with a reflux condenser, dropping ‘=
f t hernoneter, and agitator were charged 1008 g of a 50% sodi um
e aqueous solution (504 g [12.6 nole] as NaOH), 555 g (4.2 nol es)
. p--p-i sopropylidene glycerine, and_ 1 liter of hexane, followed by
i/alijon. Subsequently, 71.3 g (O:QQXﬁmre) of tetrabutyl amoni um
nsul fate was further added and the resulting reaction m xture was

at [err]. Fromthe dropping funnel, 583 g (6.3 noles) of
.epi chl orohydrin was dropped portion by portion whereupon heat was generated
fromthe reaction m xtdh e IR & X dol E&F iR nIeIYiPRER Wiklctd on i xture

was kept at enperature from45 to 50C. The dropping of epjchlorohydrin
was conpl etreeg“‘#'ﬁ‘ SFHASE FHourE OPRRS LS rﬁ@&{!‘?&% ag?’?dat ed for

further 2 'y e . as chro oqraph of. the reaction
m!th ure revea “Zad"aég‘ ﬁ%séaegp%hagrrgnécde-ﬁb%flﬁa % A ﬁ%%‘pﬁ% ib@#@ﬁl%&:er i ne.
Thereaft er., addiodd X4t de 1465 4 & (14 ¥"mole] as NaoH), 555 g (4.2

moles) of 1l,2-o-isopropylidene glycerine, and 1 liter of

hexane, followed by agitation. Subsequently, 71.3 g
(0.21 molé) of tetrabutylammonium hydrogensulfate was
further added and the-reSulting reaction mixture was
kept at 30°C. Erom'the dropping funnel, 583 g (6.3
moles) of epichlorohydrin was dropped portion by po;tion
whereupon heat was generated from the reaction mixture.
_After cooled appropriately, the reaction ﬁixture was
kept at a temperature from'45 to 50°C. The dropping of
epichlorohydrin was completed in about 2 hours. - The
reaction mixture was agitated for further 2 hours at 45
to 50°C. The gas chromatograph of the reaction mixture
revealed a disappearance of the 1,2-0-isopropylidene
glycerine. The;eafter, the mixture was cooled, from ~/
- which the hexane phasg was collected by separation. The
hexane phase was distilled off under reduced pressure to
remove the hexane therefrom. By further distillation
under reduced pressure, here was obtained 500 g‘of l-0- N
(2,3-epoxypropyl)-2,3-o-isopropylidene glycerine which

was a colorless, transparent liquid.



-~ whi ch the hexane phase was col |l ected by separation. The hexane phas

further distillation under reduced pressure, here was obtai ned %00 _
1-0- (2, 3-epoxypropyl)-2,3-0-isopropylidene glycerine which way a '2'
colorless, transparent |iquid.: Yield: 63%Boiling point: 8 '
Terr]/1.3 mHg (a value in | iterature;]B\Z‘to [err]/2.5
Journal f. Prakt. Cheme., Vol. 316, pp. 325 to 336 [1974]) (i
liters reactor equipped with the instrunents used in (i) of Reference (1)
were charged 1853 g (12.5 noles) of 1,2-o0-isopropylidene glycerine and 6.8
g (0.125 nol e) of ysediaum regtghyl ate, foll owed by heating and agitating at a
tenperature of 85 to [err]. Thereafter, 471 g (2.5 noles) of the 1-o0-

(2, 3-epoxypropyl) Bil-ing poimdpy| is@erte @513 muMgi (aevalue idn of
Reference (I) was dropped fromthe dropping funnel portion by portion in
about 3 hours. literature: 92 to 93°C/2.5 mmHg)

{Literature: Journal f.-Prakt.'Chemie.; Vbl. 3lse,

. .~ pp. 325 to 336 [1974])

(ii) 1Into a 3 litérs reactor eéuipped with
the instruments used in (i) of.Reference (1) were
charged 1653 g (12.5 moles) of l,2-o-isopropylidene
glycerine and 6.8 g (0.125 mole) of sodium methylate,
followed by heatiﬁg and_agitating at a temperature of 85
to 100°C. Thereafter, 471 g (2.5 moles) of the l-o-
(2,3-epoxypropyl)—2,3-o-i§oprcpylidene glycerine
obtained in (i) of Reference (1) was dropped from the
dropping funnel portiéon by portion in about 3 hours. .
During the dropping, the reactionlmixture was maintained

 at about 100°C. After completion of the dropping, the
U mixture was agitated for further 5 hours at the above-

| indicated temperatdrg. The gas chromatograph of'thez
reaction mixture revealed disappearance of the l-o-(2,3-
epoxypropyl)—2,3~ofisopropylidene glycerine, after which
the product was cooled, Subsequently, the 1,2-0- -
isopropylidene glycerine used in excess was distilled

.. 0ff under reduced pressure, followed by further



During the dropping, the reaction m xture was maintained at about [err].

Aft er conphetion -of the dropping, the mixture was agitated for further 5 ‘o
§ above- indicated-tenperature. The gas chromatograph of the

_ ture reveal ed di sappearance of the 1-o0-(2,3-

epaxy e -2,3-0-isopropylidene glycerine, after which the product was

cod| ed. u-sequently the 1, 2-o0- |seﬁrdﬁ&+ldene gl ycerine used in excess

was -isti ed of f under reduced pressure, followed by further

ati on under reduced pressure to obtain 600 g of colorless,

transpar ent d-sq-.‘i'l‘iajts.%rp'u%f%f( %e%’u%e ?8%%%3{:' | CE%Q%QJ%Q‘H 36'0)09'gy oar i ne.

Yi el d: 80% Boi | 1 ng poi nt [err i ng polnt
literature: cchétiledd ertrﬂa/r&p?arraﬂﬂg 1 1l tengtswee. @s, 3-»di cat ed in (i))

Ref erence 2 SyntheS|s of nethyl -branched |sostearyl alcohol: Into a 20
liters autodsdpropylddenegdytetyl)dlycerine.

Yield: 80%

Boiling point: 162 to 168°C/0.7 mmHg
Boiling point in literature: 173 to 176°C/0.8 mmHg

(Same literature as indicated in (i})

Referencé 2

Synthesis of'methyl-branched isost?aryl
" alcohol: i
Into a 20 liters autoclave were charged 4770 g
- of isopropyl isostearate [ﬁmery 2310, commercially
available from Emery Co., Ltd. U,S.A.] and 239 g of
copper~chromium catalyst (product of Nikki Co., Ltd.).
Bydrogen gas was charged into the reactor under a
pressure of 150 kg/cm2 and the reaction mixture was |
heated up to 275°C. After hydrogenation under 150 Q,)
kg/cm2/275°C for about 7 hours, the reaction product was
cooled, followed by removing the catalyst residue by
filtration to obtain 3500 g of crude product. The crude
product was distilled under reduced pressure thereby

obtaining 3300 g of colorless transparent isostearyl

alcohol as a fraction of 80 to 167°C/0.6 mmHg. 'The-thué



of isopropyl isostearate [Enmery 2310, commercially available from Enery
Ch Ltd. US. A ] and 239 g of copper-chromi um cat al yst (product of . Ni kki
Co., Ltd.). Hydrogen gas was charged into the reactor under a

hydrogenatlon under 150 kg/[err] for about 7 hours, the reac I on ct
- was cooled, followed by renoving the gatal yst reS|due by fil -
obtain 3500 g of crude product. The crude product was distil
reduced pressure thereby obtaining 3300 g of colorless transparent
i sostearyl alcohol as a fraction of 80 to [err]/0.6 nmmHg. The thus
obt ai ned i sosteary| al cohol (m)norretoj&9 br anched |sostearyl al cohol) had an

aci'd val ue of QPtHined JdfRRthFarIX e ludmemoneth Ymra@q%doxyl val ue of
181.4 | R anal ysi s (I| reveal ed sorpt at 3340 and 1055

[err] and NMR [aé'r‘?c]h%]g)\;’?rﬂ)anr &r&q'o at [err] =
5 conol vas ciaRd ‘#p i, a6 %?%n%r““ﬁrﬁ Qiyc‘%ﬁdﬁyclh RiegPn 1he

181.4. IR analy51s (liquid film) revealed absorptions

at 3340 and 1055 ém-l_and NMR analysis (CClg4 solvent)

revealed an absqrptiqn at (§) = 3.50 (broad triplet,

fCHz-OH). Accordihg to the gas chromatograph, the

g alcohol was chiefly composed of about 75% of an alcohol
whose number of carbon atoms in the alkyl_group was 18,
with the remainder being made of alcohols having alkyl
_gtéups with ;4 and 16 ca;bén atoms. The branched methyl
‘group was located substantially at the centér of the

'mainlalkyl chain in all the alcohol components.

ReferenceIB 3
Synthesis of methyl-branched isoséearyl
-  bromide
| into_a 5 liters container equipped qith a

thermométe;, reflux condenser, and agitaﬁqr were charged
7 | 813 g (3 md;gs) of the methyl;branched isostearyl
alcohol qbtaineé in Reference 2, 1032 g (6.1-moles) of a
47% hydrogen bromide aqueous soiution, and 50.1 g (0.15
mole) of tfimethylstearylammbnium_chlqride, followed by

heating to 100 to 120°C in a mantle heater under



whose nunber of carbon atons in the alkyl
bei ng made of al cohol s having al kyl
branched net hyl

al kyl

met lyl -.br anched i sost earyl

[err]

t er ~dnder

group was 18, with the renmaind
groups with 14 and 16 carbon atons.
group was | ocated substantially at the center of the main
chain in all the al cohol conmponents. Reference 3 Synthesis of
bromde Into a 5 liters contai ner equi pped wth
x nonet er, reflux condenser, ane &gl tator were charged 813 g (3 nol es)
)¢ net hyl - branched isostearyl aIcohoI obtained in Reference 2, 1032 ¢

Dl es) of a 47% hydr ogen brom de aqueous sol ution,

and 50.1 g (0.15
nol e) of trlrre

O MegRhd '§§garXE%QUDQbEQEEQE@aFQ?’aLQFEO%BHoE¥shsettHQ to 100 to

ter agitation for about 6

%

hours at tNechBIRaari e ! ua\.afa%oﬁe@f:fn@aeéramoahgaahgbha@ageaﬁaph that the

peak of the e

Ryl -brarfched | sost ear al cohol “di sappeared. T

e reaction

product “ﬁst%QQ|%%ea@@akh%fo&aenmetabesa:ua&heelheeteeabylphaeehseparatuon

To the

disappeared. The reaction product was cooled and the
organic phase was collected by_phase.separation. To the
lower phase (aqueous phase) was added ether (l.S'liters)
for.ether extraction. -The ether phase was collected by
phase separation, followed by cembining with the organic
phase obtained before and adding a hydrogen bicarbonate
agueous solution to neutralize a remaining acid
therewith. By phase separation, the ether phase wes
collected to ‘which was added Glauber s salt for drylng,
followed by distilling off the ether under reduced
pressure and further distillation under reduced pressure
to obtain 800 g of methyl—branched.isestearyl bromide.
Yield: 80%
Boiling point: 145 to 169°C (0.3 mmHg)
IR (liquid film, cm~1): 1200 to 1300, 720, 640, 560
NMR (CCly, ¢, TMS internal standard): 3.30
(trlplet, J= 7 0 Hz, -CH2Br) _
Elementary analyszs- found and in parentheses,
calculated for Clsﬁ37Br
C 64.7% (64.85%); H 11.2% (11.19%);
Br 24.4% (23.97%) |

I3



| ower phase (aqueous phase) was added ether (1.5 liters) for ether
exﬁfaction..The et her phase was coll ected by phase separation, foll owed by
conbining with the organi c phase obtai ned before and addi ng a hydrogen —

bi car bonat e aqueous solution to neutralize a remaining acid therew tp.
phase separation, the ether phase was collected, to which was added j%?_,«
d auber's salt for drying, followed by.d\quLling off the ether undgr %/
reduced pressure and further distillation Under reduced pressure to ain
800 g of methyl-branched isostearyl brom de. Yield: 80%Boiling point: 145
to [err] (0.3 nmmHg) - JR (liquid fil err]): 1200 tq 1300, 720,
640, 560 NVR (CCl4AVEraggsMkssHiar dehaht MWH&C&B) =7.0 Hz,
[err]) Elenmentary anal ysj.s; d .and .in .parent heses, calculated for [err]
C 64.7% (64.85%:  H 2Dy ﬁ#ﬁ.%%@%%ﬁ}%(za 97%  Average |
nmol ecul-ar wei ght (VPO net hod/ HCC13) : _ :

<

Example 1
Synthesis of 1,3-bis-0~(2,3~dihydroxypropyl)-
2-o-methyl-branchgd isostearyl glycerine::
(i) 192 g of a 50% sodium:hyéroxide solution
« . (96 g [2.4 moles] as NaOH), 128 g (0.4 mole) of the
bisdioxolane compound obtained in (ii) of Reference 1
o - and 400 ml of hexane weré charged into a-i_liters
reactor equipped with a reflux cqndenser,.fhe;mometer,
dropping funnel and agitator, and agitated. To the
| mixture was further added 13.6”9 (0.04 mole) of-
tetrabutylammonium hydrogensulfate. _The'reaction
mixture was maintained at a temperature of 30°C,
followed by dropping 133.4 g (0.4 mole) of the methyl-
branched isostearyl bromide obtained in Reference 3 from
N the dropping funnel portion by portion in about 20
minutes. After completion of the droppiné, the-reactibn
mixture was kept at a tember;ture'bf 45 to 50°C ahd
agitated for about 48 hours as it is. From the gas
- chromatograph of the.reaction mixture, it was recognized
.  that £he methyl-branched isostearyl-bromide disappeared.

Thereafter, 500 ml of water was added to the reaction



327 (333 as cal cul ated) Exanple 1 Synthesis of o
< 0- (2, 3-di hydroxypropyl )- 2-o-nmethyl -branched |sostearyl gl yceri ne:\=

ondenser thernnneter drOﬁplhg\Funnel and agitator, and agitated.
m xture was further added 13.6 g (0.04 nole) of tetrabutylammoni um
hydrogensul fate. The reaction mixture was maintained at a tenperature of
[err], followed by droppin 133. 4 (0.4 nole) of the neth branched

i sost earyl BBRRER BPEaRR aFﬁ“F@fgb%nB%x3n$rBh??ﬁeW§$o§91¥§cF%®nEY portion

b ortion in about 20 mnutes. After Iet of _.the t he
rgagtlon n1?£ﬁ?% AeRakaptoRt aTF%nB%¥%F%r a%f %ilF%r? fa 8é%8|tated f or

mixture, it Ebautid BERTIuEC (nEbTEREeReEY ?95§§%% rBus FLALPELPERIRR: e
o Sappear o FHEEA5EEbauPl) ThePboyPbeLs 1EngId8 " 8e! BoLEERELAT ’

having a boiling point of 60°C to 240°C/1.0 mmHg. This
fraction was not an intended compound as confirmed by
the gas chromatography, IR and lH-NMR spectrum analyses.
As the distillation residue, there was ;;/-

obtained 200 g of 1,3-bis-o0-(2,3-0- |
isopropylideneglyceryl)-2-o-methyl-branched isostearyl
glycerine which was a colorless, transparent liquid.

Yield: = 87%

Elementary analysis: found and in parentheses, "

calculated for C33Hg407

(@]

69.3% (69.19%),

H: 11.2% (11.26%)
O: 19.5% (19.558%) |
IR (liquid film, em~1): 3100 to 2800, 1460, 1380, 1375, ~/
' 1255, 1215, 1180-1000, 845 |

lg-NMR ( §in CDClj, TMS internal standard)
) 1.40 (s)]| four isopropylidenemethyl

1.45'(5)}group I - RN

3.45 to 4.45 (m, 17H,



m xture and agitated. The hexane phase was collected by phase separation.
TheMHexane was distilled of f under reduced pressure, followed by further
distillation under reduced pressure, thereby obtaining 30 g of a frg ‘
havi-ng a boiling point of [err] to [err]/1.0 mHy. This fraction ws
~intended conpound as confirned by the gas chromat ography, IR and
spectrum anal yses. As the distillation S5i due, there was obtai ned
1, 3-bis-0-(2, 3-0- isopropylideneglycé?gi T2-0-net hyl -branched i sostearyl

gl ycerine which was a colorless, transparent liquid. Yield: 87%Elenentary
anal ysis: found and in parentheses, calculated for C33H6407 C. 69. 3%

69. 199 H 11.2% (11. 269 I fil 1 3100
'Eo 280(5() 1460, 1380( 1375@&%&@§?5dﬂl %b(ggﬁzcg@% N:\/Rm( F?rri in
[err], TMS internal standa&@ 40-(s) fgu_rcHs.oRr O@yl Uﬂenerret hyl

- | )

(ii) Into a 2 liters reactor equipped with
the same reaction instruments as in (i) of Example 1
were charged_400 ml of ethanol and 400 ml of tap water,
\~J followed by further adding 4 g (0.04 mole) of
concentrated sulfuric acid. From the dropping funnel,
164.4 g (0.287 mole) of the bisdioxoléne obtaiqed in (i)
of Example 1 was dropped in about 30 minutes while
agitatihg. After completion of the dropping, the
'reaction mixture was heated and.refluxed. The reaction
mixture was opaque at the initial stage of the reactidn .
but.ate gradually changed into a transparent uniform
- solution as the hydrolysis proceeded. At about 70°C a
uniform, transparent solution was obtained.
PN Furthermore, the mixture was refluxed at 80°C for about
3_hours: The reaction_Product was cooled to room
temperaturé, to which were added 500 ml of ether and-
.then-360 g of a saturated saline solution for ether
. . extraction. The ether phase was collected and the'ether
was distilled off under reduced pressure. At the time,

a viscous gel-like substance was found to be produced



1.45 (s) group 3.45 to 4.45 (m 17H, -20- [ERR] (ii) Into a2 liters

_ _ equi pped with the same reaction instrunents as in (i) of Exanple
'arged 400 M of ethanol and 400 ml of tap watéer, followed by further
g (0.04 nole) of concentrated sul furic acid. From t he dr oppi ng

_ . 164 4 g (0.287 nole) of the bisdioxolane obtained in (i) of Exanple
wag’ dropped in about 30 m nutes whilge agitating. After conpletion of. the
ping, the reaction mxture was he &0 and refluxed. The reaction

m xture was opaque at the initial stage of the reaction but are gradually

changed int g;fulkaRBRALTY vith' 91mSRUELR:] 83, 0t DEnddadely o dpgoceeded A

about [err] a uniform ansparent sol ufron grnnre t he

m xture was shekkaxed %Es[ﬁ@%keﬁor abaulied QQUK % tzh @35t g0 Qduct was
cooled to roomtenperature., to ﬁﬁlch mgre ad ed 50%0 %?gfoeﬁﬁﬁ and

As a result, there was obtained 138g of 1,3-bis-o-(2,3-

dihydroxypropyl)~-2-o-methyl-branched isostearylglycerine .
(triglycerine isostearyl ether) in the form of a light
yellow viscous paste.

Yield: 98%

Elementary analysis: found and in parentheses, '}

calculated for C37H5407
C: 65.7% (65.82%)

H: 1I.2% (11.46%)
0: -22.8% (22.73%)

Hydroxyl va;ue: 450 (455.5f

IR (liquid £ilm, cm~1l): |
3650-3050, 3000-2700, 1455, 1170-1000, 850

1H—ﬁMR ( §in CDCl3, TMS internal standard);

© 3.20 to 4.0 (m, 17,

CH2 (IZEZCHz OCH, CHCH-,OCH-; CHCHz

I .
.OH OH OCHzR ' OHOH )

4.0 to 4.4 (broad singlet, 4H, four OHs)

Examples 2 - 7

¥



then 300 g of a saturated saline solution for ether extraction. The
phasé€ was coll ected and the ether was distilled off under reduced gfessuye.
At the tinme, a viscous gel-like.substance was found to .be produc
simul taneously with violent foam ng. Thereafter, the substance
-and dried_at 80 to [err]/1.0 mHg.  As a result, there was obtai
1, 3-'bi s-0- (2, 3- di hydroxypropyl)-2-o0-nethyl -branched i sostearyl
(triglycerine isostearyl ether) in theZlE{ﬁ1of a light yell ow vi
paste. Yield: 98%Elenentary anal ysis: : found and in parent S,
calculated for [err] C .25. %)EGS.BE%% p; 11.2% (11. 46% 0: 22.8%(22.73%
Hydroxyl val ue: 450 (4535%3) VAFAPB§uld3rPESTordArPro=3650- 3050, 3000- 2700,

1455, 1170- 10008501 alBot yEEELL) L9-bLiky 1 IVGcb Dt REBReghandar d):

prepared according to the procedure (i) of Example 1.

The.yield and physical values of these compounds are
shown in Table 1. -
(ii) Various l,3-bis—o-(2,3-dihydroxypropy1)-
; 2-0-alkylglycerines were prepared according to the
\\/ ' procedure (ii)'of Example 1. The yield of these
- compounds were quantitative, with physical values shown -

~in Table 2.
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 isosteary1)'Cbnparative Product s Sor bi t ol 10.5 54.0

10 0 dycerine 22.5 82.5 20 -5 (not &
1) . *Moisture absorptivity: '1.00 g of a conmpound being tested which had
bee i®d was placed in a cylindrical,glass contained with 0 2.0 cmx 2.0

I
owed to stand under constaﬁﬁltanperature‘and hum dity conditions
of fa r'dative humdity of 93% and a tenperature of [err]. The npisture
abso ivity was cal cul ated according to the foll owi ng equation. Mbisture
_ wei ght of Absor p- absor bed conpound - dried
conpolnd t imxdmple & ( : ) - x 100 (%
wei ght of dried conpound * Mdisture Retentivity: 1.00 g of a conpound bei ng
tested whi ch cont ai neTir igfoér ime salkyl weishgt sicweelre nsebigdtedirtaad gl ass
‘container with [err] 2.0 cmx 2.0 cmand allowed to stand under constant
t enper at ur etesitl dfinmdisyureombsorpeiaity andi detenviviows inote 1)

for evaluation as a humectant. The results are shown in %

Table 3.
Table 3
Compound Tested . Moisture Moisture %
. Absorptivity Retentivity
(%) (%)
after after after after

1 day 7 days 1 day 7 days

' Products of Invention

R in Formula (I)

n-CgHy 7 9.5 . 28.5 35 10
‘n-CypHs . - 7.0 19.5 50 10

n-CigH33 5.5 17.0 65 - 35
C1gH3s(Oleyl) . 6.0 20.0 60 30
iso-C1gH37 6.0 21.0 60 25 ),
(Methyl-branched : ’ '

Isostearyl)

Comparative Products
Sorbitol 10.5 ~ 54.0 10 0
Glycerine 1 22.5  82.5 20 5 -




tenpérature-of [err]. The variation in the meight-“as measured and the
noisture retentivity was cal cul ated according to the follow ng equat i.Q

wei ght . of conpound wei ght of Moi sture cont ai ning 10% of -
moi st ur er el eased Ret en- noi sture compound tivit (
). x 100 (% : wei ght of conpougd_contai ning 10% of nof st

0.1° Fromthe results of this test, iT ©F be seen that the t _
al kyl ethers have suitable degree of noisture absorptivity and rgtentixity
and are thus suitable as a humectant- of cosnetics. Exanmple 9 Trig

nonoal kyl et heys .and co rative c ounds were each, subjected to an
enul si ficati on{rioe%et d]()not %SE%%%‘??W%M t it -dtte Ssth e CMBR N e s pect

to the pgr.f or %%eg aééméawisclg iheard b-[er%% ! rsiueldt Wl “aplsaréoe\gI iinn aTabI R
' | cylindrical glass contained with g 2.0 cm x 2.0 cm and
allowed to stand under constant temperature and humidity
conditions of a relative humidity of 93% and a
temperature of 25°C. The moisture absorptivity was

. calculated according to the following equation.

\~/ : Moisture weight of weight of
' Absorp- absorbed compound - dried compound
tivity = ) x 100
(%) _ weight of dried compound

* MoiSturé Retentivity: 1.00 g of a compound
.being tested thch éontainéd ld% of moisture was placed
in a cylindiical glass container with $ 2.0 cm x 2.0 cm
and allowed to stand under constant temperature and
humidity conditions at a humidity of 20% and a
temperature of 25°C. The variation in the weight was
{ - measured and the moisture retentivity was calculated

according to the following equation.

weight of compouhd .weight of

‘Moisture containing 10% of - moisturereleased
o, Reten- moisture compound
. : tivity = ' ) x 100
(%) weight of compound containing

- 10% of moisture x 0.1 . :



[ ERR] -29- (Note 2) Emulsification test: 5 g of a conmpound being tested

was mixed with 45 g of liquid paraffin and heated at [err]. Separately, 5@
gf purified water was heated to [err] and was added to the m xture of the

gyid paraffin and the conpound under agitation for enulsification,

olldh“d by cooling to roomtenperature while agitating. The enul sion’

"yed | nmedi ately after the emul si Frcaflen was observed and the state of

depar atfi on after preservation at 250C for 7 days was al so observed. The

1l siOn stability was cal cul ated according to the follow ng equation.

separation anoupBtoffl thepaeauzdsagycensspbase, (It) vidhepeiseen =

x100 aqueous phase 50 separatlon - anount of

separ at ed othaph&bke tmiijlyekeiat alkyl ethers have suitable degree

x 100

of moisture absorptivity and retentivity and are thus

suitable as a humectant of éosmetics.

- Example 9
| Triglycerine monoalkyl ethers and comparative
compounds were each subjected to aﬁ emulsification test
(note 2) to compare them with one another with respect
to the pérformance as an emﬁlsifier. The results are

shown in Table 4.




oi |, phase : 50 The above test results denonstrated
t hat~whi | e t he nonoal kyl ester of digl ycgztgti .gave a W o type enul sion, the
triglycerine nonoal kyl ethers of the inv n permttedfornatlon of of w

types emul sions ajpgd the EfUTSTTyTng SUTenguiT was tie—tm
number of carbpn—gons iniR was from14 to 18. -Exanpl 10 Loti on: L
Triglycerine m)neaﬁgl ethher was used to prepare a lotion of the foll pw ng
conposition. (Cogtfvd tion) (1) Triglycerine nmonooctyl ether 7.0 -
0, i O
(w9 (product| oiZmventign) (2) Ethanolyy = ® o ® 115.0
(3) dycine |lon ., 10(4) Sodi u
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" (Preparation) (1) to (7) were uniformy m xed under agitation. The
resulting lotion was applied to skin. It was found that the |otion had gﬁﬁﬁ
Ity for skin and was soft to the touch, thus being excellent as a

is |lotion. Exanple 11 Emul sion: Trlglycerlne nonol auryl ether was

repare an enul sion of the foIIoQL g_conposi ti on. (Conposi tion)
ualfane 5 0 (M% (2) Vaseline
ed trade mark) 2.0 (3) Polyoxyethylene ol eyl ether
2 (4 Sorbitan sesquioleate 0.8 (5) Ethano

Trlg ycerine nonol auryl ether 6.0 (product of invention)
(7) 1% Car béNGt®i Y| BBRIREEigatéenstestati 5ng of a compound being

20.0
tested was mlxed with 45 g of liquid paraffln and heated

at 75°C. Separately, 50 g of purified water was heated
to 75°C and was added to the mixture of the liquid
paraffin and the compound under agitation for
emulsification, followed by cooling to room temperature
while agitating. The emulsion obtained immediately
after the emulsification was observed and the state of 4
separation after preserv&tion'at 25°leor 7 days was

also observed. The emulsion stability was calculated

according to the following equation.

separation amount of separated aqueous phase (ml)

rate of = x 100
agueous phase 50

separation amount of separated oil phase (ml)

- rate of o= . x 100

oil phase 50

 The above test results demonstrated that while
the monoalkyl ester of diglycerine gavé a w/o type
emulsion, the triglyceriﬁe monoaikyl ethers of the
invention permitted formation of o/w types emulsions and
the emulsifying strength was the highest when thglnumber -

of carbon atoms in R was from 14 to 18.



(8). Potassi um hydr oxi de - 0.1 (9) Purified water '
bal arice (Preparation) (5), (6), (8) and (9) were mixed and heated to [er
whi ch was gradual |y added, for emulsification under agitation, to (1) t _
(4) -previously- m xed. and heated: To the m xture was added (7), which S ;g
uniformy mxed, followed by uniformenulsification by the use of a ;
honmbgeni zer m xer and cooling to room T éBature. The resul ti ng emul sion
was applied to skin and was found to give good softness after use. Thus,
had. good properties as a cosnetic enul sion. -32- Exanple 12

Enul sion-type Lip Cream Triglycerine nonocetyl ether was used to prepare
-an enul si on- t§3RMP1le) ¢ eam having the foll owi ng conposition. (Conposition)
(1) Liquid p%&gggégl 32 (WM

Triglycerine monooctyl ether was used to
prepare a lotion of the following composition.
{Composition)

(1) Triglycerine monooctyl ether 7.0 (wt%)

(product of invention)

\_/ | (2) Ethanol = = . © 15.0
(3) Glycine ' : o 1.0
(4) Sodium éyrroliddnecarboxylate : 1.5
(5) Polyoxyeﬁhyléne lauryl ether : - 1.5
(6) Perfume ' 0.2
(7) Purified water : balance
'(Prepatation)

(1) to (7) were uniformly mixed under
agitation. The resulting lotion was applied to skiﬁ.
It was found that the lotion had good affinity for skin
and was soft to the touch, thus”being excellent as a

cosmetic lotion.

Example 11.
e Emulsion:
| Triglycerine monolauryl ether was used to

pPrepare an emulsion of the following composition.
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(2) Carnauba oo [ S N <)) Nlcrocrystalllne wax
12 (4) Jojoba oil 8 (5) Vaseline (registered 4
ge~—~qar k) 10 (6) Triglycerine nDnocetyI et her 5 (product of
ON) (7) Gycerine 5 (8) Purified water

¥ i gty B 48 S g % D et
a A .

W was added a heated m xture of (6) to (8), followed by sufficiently
ng fpr emulsification. Inrediately after the enulsification, the

~ was| poured into a nol d and cedked= The resulting emulsified
preduct wag a relatively soft solid wo enmulsion with a glossy, mlky white

col 0 hén nol ded as a rod, the enul sion had properties excellent as a
| i pcream Exanpl e 13 Hand Cream (o/w type)
(Composition)
(1) Squalane : ' 5.0 (wt$)

(2) Vaseline (registered trade mark) 2.0

(3) Polyoxyethylene oleyl ether 1.2 .
(4) Sorbitan sesquioleate ' 0.8
(5) Ethanol . o - 5.0
(6) Triglycerine monolauryl ether [ 6.0 \,/

(product of invention)

(7) 1% Carboxy vinyl polymer agueous

solution = 20.0
(8) Potassium hydroxide - 0.1
(9) Purified water balance
(Preparation)

(5), (6), (8) and (9) were mixed and heated to
70°C, which was gradually added, for emulsification
under agitation, to (l)lto (4) previously mixed and
heated. To the mixture was added (7), which was

uniformly mixed, followed by uniform emulsification by -

<

the use of a homogenizer mixer and cooling to room

temperature. The resulting emulsion was applied to skin

Al

and was found to give good softness after use. Thus, it

had good properties as a cosmetic emulsion.
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Trlggycerlne nDno(nethyI branched) |sostearyl ether was used as an —

fier to prepare a hand cream (0/w type) of the foll ow ng conpositjp0On
(Conposition) (1) Triglycerine nono(nmethyl-branched) 3.4 (W% steary :
et'her. . (product of invention) (2) Stearic acid

(3) Squal ane - 4.0 (4) Stearyl al cohol
1.5 (5) Butyl paraoxybenzoate S 0.1 (6) Methyl

par aoxybenzoat e 0.1 (7) Propylene glycol

5.0 (8) Sodi um hydr oxi de - 0.1 (9) Purified water

bal ance (Preparation) (1) to (5) were m xed and heated to [err].
Separately, a mxture of (6) to (9) was heated to [err] and was gradual |y
added to thelﬂ%%§§§i rkél) to (5) for emulsification, foll owed by cooling
to roomtenpera resulting emul sion was a gl ossy cream and had a

high_stabiIitnyﬂﬁighdﬂug}ﬁgﬂﬂfg otela@l; skin. Thus, it was suitable as a

hapd cream
Triglycerine monocetyl ether was used to

prepare an emulsion-type lip cream having the following

composition.
(Composition)
U | | (1) Liquid paraffin _ . 32 (wtd)
(2) Carnauba ' U 8
(3) Microcrystalline wax 12_
(4) Jojoba oil - 8

(5) Vaseline (registered trade mark) 10

(6) Triglycerine_monocetyl ether 5

{(product of invention)

(7) Glycerine | : 5
(8) Purified water ‘balance
. (PrepératiOn) | ' |
- o (1) to (S)ewere,heated to 85°C and unifdrmly

mixed, to which was added a heated mixture of (6) to

. (8), followed by suff1c1ent1y agltatlng for
‘emulsification. . Immedzately after the emuls1f1cat10n,

~ the mixture was poured into a mold and cooled. The
resulting emulsified product was a relatively soft eolid
w/0 emulsion with a glpssy, milky white color. When
molded as a rod, the emulsion had properties excellent

‘as a lipcream.
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CLAIMS: 1. A polyol ether compound of the general formul a (1) [ERR] in
which R represents a saturated or unsaturated, |inear or branched allphaﬁwé
hydrocarbon group having from8 to 24 carbon atons. 2. The polyol ether
according to Caim1, wherein Ris a linear aliphatic hydrocarbon
ivg from8 to 18 carbon atons. 3. The pol yol ether conpound

o Caiml, wherein R repres_%h -a net hyl -branched i sostearyl
sented by the follow ng for a [ERR] in which mis an integer
fromi4 10, nis an integer from5 to 11, and m+ nis from1ll to 17,
with a distributjon having a peak at m= 7 and n = 8. 4. The pol yol ether
conpound adtATRIR D A aim 1, wherein R represents an ol eyl group.

Hand Cream (o/w type)

Triglycerine mono(methYl-branched) isostearyl
ether was used as an emulsifier to prepafe s hand cream
(o/w type) of the follow1ng composition.

(Composition)

(1) Triglycerine mono (methyl-branched) 3.4 (wt%)

 stearyl ether (product of invention) | V2
(2) Stearic acid 8.0
(3) Squalane | ' 4.0
(4) Stearyl alcohol - 1.5
(5) Butyl paraoxybenzoate . 0.1
(6) Methyllparaobeenzcate | 0;1
(7) Propylene glycol - ' 5.0
(8) Sodium hydroxide 0.
(9) Purified water '  balance
(Preparation) |

(1) to (5) were mixed and heated to 75°C.
Separately, a mixture of (6) to (9) was heated to 75°C
and was gradually added to the mixture of (1) to (5) for
émulsification, followed by éooling to room temperature.

_ The resulting emulsion was a glossy cream and
had a high stability, with good affinity for skin.

Thus, it was suitable as a hand cream.
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5. A process for preparlng ‘a ponGI ether“tonpound of ‘the fornula :
[ERR}/In which R represents a saturated or unsaturated, |inear branghed
al i phatic hydrocarbon group havimg—from8 to 24 carbon atons,/t geess

conprising the steps of etherifyi

1, 3--bi s-0-(2, 3-0- |sopropylldene lﬁmﬂﬂulﬂ‘"‘ te of the folll ow
forpyla (1) TERR] in which [err] endent |y repxesent a

hydrogen atom a [err] to [err] alkyl group, an aryl group or af al kyl
-group, in the presence of an al kaline su%g&gnge and a catal ytic amount of a
‘quaternary oniumsalt, thereby giving
-1,3-bis-o-(2,3-o-isopropylideneglyceryl)-z-o- al kyl gl ycer.ine of the
general formula (I11) [ERR] in which J[err] and R have the sane neani ngs
as defined abGL&IMSespectively,. and hydroly2|ng t he conpound of the fornula

(rrr) to obtain the conpound of the formula (1).
_ 1. A polyol ether compound of the general

o

formula (I)
s CH2CHCH 20CHE 2CECH0CHE2CHCH 2
[ | | | :
OH OH OR OHOH D)

in which R represents a saturated or unsaturated, linea

(3]

'\~/' or branched.aliphétic hydrocarbon group haviag from 8 to 24

carbon atoms,

2. The polyol ether compound éccording to

Claim 1, wherein R is a linear aiﬁphntic hydrocarbon-group

having from 8 to 18 carbon atoms.

3. The polyol ether compound according to
Claim 1, wherein R represents a methyl-branched-

isostear?l group represented by the following formula

~ CH3 (CH2) nCH (CH3) n-
a3
. in thch m is an integer from 4 to 10, n is dn integer
| from S to 11, and m + n is from ii to 17, with a |
- | diétribution having a peak at ﬁ = 7 and n = 8,

4. The polyol ether compound according to

Claim 1, wherein R represents an oleyl group.
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6. The process according tO‘GF&F#L5T_Mh§L§Lﬂ_§§Id QUaternary oni um salt is
a quaternary anmoni um salt, guaternary phosphoniumsalt, betaine, am ne o’
oxi de or .ion-exchange resi nﬂmmmﬂl"” ccording to Claimb5, the

et heriNieation is carried o ﬂﬂﬂ m’ral kyl hali-de. 8. The process
accgr di g\to Caimb5, wherein t he hydFol §sis is carried out in the presence
of tohic acid catalyst. 9. The process according to Caimb5, wherein

t he sisis carried out in water to which a water- sol uble organic
sol added. 10. A cosnetic conﬁggfi#an conprising an effective
anoun a polyol ether conpound of the general formula (1) -37- [ERR
in which Ris a saturated or unsaturated, |inear or branched fatty

hydr ocar bon group having from8 to 24
5. A process for preparing a polyol ether

compound of the formula (I)
C'!H 2CI:HCH 20CH 2clzncn 20CH zcm':az
; M
OH COH OR QOEOH & (L)

3

in which R represents a saturated or unsaturated, Iinear

or branched aliﬁhat;c hydrocérbdﬁ”grouﬁ having from 8 to 24
carbon atoms, the process comprising the_steps of _ \J/
etherifying l,3-bis-o-(i,3-o—isopropylideneglyceryl)

glycerine of the folldwing general formula (II)

cnzclzncazocnzcncnzocnzcﬂcnz :
| - |

_ o o ~ OH o0 (II)
. \/ \/ '
' C Cc
/ \ /\
Ry Ry Ry R3

in which R; and R; independently represent a hydrogen
atom, acl tgqsalkyl group, an aryl group or an aralkyl
group, in the presence of an alkaline substance and a
cﬁtalytic amount of a quéternary onium salt, thereby
giving 1,3-bis—o-(2,3-o-iSOPrOPY1ideneglyceryl)-2-0—

alkylglycerine of the general formula (III)

<

cI:H zclzacn 20CH 2CHCH0CH 2CHCH,
| I

o 0 . OR - N
¥ \/ (I11) ,
c

7/ \ A

R1 Rz Ry R3



carbon atons. 11. A polyol ether- conpound as clainmed.-in claim1 and

subs¥antial ly as described in any :one of the exanplesdhereig Zep fort
A process as clained in claim5-an lﬂ) l"“l s described in a
of t'he specific exanples herein seH!ﬂ cmll'_mlnl \ m!ﬂ .

/]

in which Ry, Ry and R have the same meanings as defined

above, respectively, and hydrolyzing the compound of the

formula (III) to obtain the compound of the formula (I).

6. The process according to Claim 5, wherein

said quaternary onium salt is a quaternary ammonium

salt, quaternary phosphonium salt, betaine, amine oxide

or ion-exchange resin.

7. The procesé according to Claim 5, the

etherification is carried out with use of an_alky;

halide.

8. The process according to Claim 5, wherein

~the hydrolysis is carried out in the presence of a

protonic acid catalyst.

9. The process according to Claim 5, wherein
the hydrolysis is carried out in water to which a water-

soluble organic solvent is added.

10. A cosmetic composition comprising an
effective amount of a polyol ether'compound of the

general formula (I)
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THzCHCH20C52?HCH20CH2CHCH2
l : 1
OH OH OR OHOH (I)

in which R is a saturated or unsaturated, linear or

¥

branched fatty hydrocarbon group having frqm 8 to 24

_carbon étoms. %
11. A polyol ether compound as claimed in claim 1

and substantially as described in any one of the ekamples _ _

herein set forth. | o v

12. A process as claimed in claim 5 and substantially

as described in any one of the specific examples herein
set forth. g -
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