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®PRODUCI NG LONG GHAM N N-ACYL ACI DI C AM NO ACI D TECHNI CAL FhEbr g{]m eE4APO
invention relates to a long chain N-acyl acidic am no aci 115/23
ot hereof r\mmm‘mwm“ process for producing the same. More 5 specifically,
ﬂhe present elates to a Iong chain N-acyl acidic am no acid or

a salt thereof ,.ahisch has substantiallly no odor and can be applied even to

non- perfune fields, which is dim content of water soluble
impurities such as inorganic saltg&égiﬁgéiiQQéction by- products of free
fatty acid, and whi ' A < detergent or a
cosnetic conpositi orcr%h%% 6?%15006%]%%&; cEig)c'?epariel\(itl)r}%o“{ ylétf]corporatl ng it

into a |liquid detergent causes fation nor turbidity. 15
BACKGROUND ART An am ne or al kaﬁﬂrriet?awfé\yt a long chain N-acyl acidic

am no aci d has been extensively used as a surface active agent and an
anti bacterial agent owng to its surface activity. Particularly, it is 20
extensively used in detergents and cosnetic fields such as quasi-drugs and
cosnetics, and in many cases cones in direct touch with the human body.
Therefore, itorsufORO0RIELB prohibitive to give users an unpl easant
feeling. In such fields, it is frequently required that final products
produce no turbidity, apdetpeesdnt bhvéeheiohi nalapesducts hasgashabport ant
value to the commodity. 5 Therefore, in using the long chain N-acyl acidic
amno acid oN- acghlaciaeCemmiho satf foreddsaltttherdefireaadt®d dimnish
inmpurities capable of causing turbidity of the

simple process for producing the same. More

5 specifically, the present invention relates to a long
chain N-acyl acidic amino acid or a salt thereof, which
has substantially no odor and can be applied even to
nen—perfume fields, which is diminished in a content of
water soluble impurities such as inorganic salts and

10 reaction by-products of free fatty acid, and which is
suitable for the production of a detergent or a
cosmetic composition, wherein the detergent prepared by
incorporating it into a liquid detergent causes neither

precipitation nor turbidity.

15 BACKGROUND ART
An amine or alkali metal salt of a long chain
N-acyl acidic amino acid has been extensively used as a
surface active agent and an antibacterial agent owing
to its surface activity. Particularly, it is
20 extensively used in detergents and cosmetic fields such
as quasi-drugs and cosmetics, and in many cases comes

in direct touch with the human body. Therefore, it is

R
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final products and those capable of unfavorably affecting the odor of the
®*final products to the utnost. 10 US-A-3, 758,525 discloses a process for
producing a long chain N-acyl acidic am no acid, wherein an acidic am no
cacid and a long chain fatty acid halide are subjected to condensation
feaction in the presence of an alkali using a m xed solvent of 15 15 to
80% by vol unme of a hydrophilic organiczsolvent and 85 to 20% by vol une of

nat er d after the . t ' A h ' | Shu g justed t

pH 1. "t hor eoyP G iy Y € iR b P RO A B R S e

am no acid, whi ;’E'tjcise%f arat ed bé’refcblér{ﬁ- %Cg&d‘]'&p egh {0 renove the
iTS

hydrophilic 6?6: . ent; “whereby a desired long chain N-acyl acidic
amno acid  is ORIAINGHoSRNEUR 1 dONG, Gl ek Aadr 3 digge amino acid
g

. T
obt ai ned accdtdin 0 'sal d process contal'ns 1 norganic salts because of

Insufficient gg VZ& cfnﬁxét{?rkﬁﬁ  arEnpB¥F Ve valde ¥ 0aes coitfiodEpar ati ng

r > 4 .
the long chain cyl acidic amno acid as nentioned above is not

i ndustrialdy AglvadtR9E0US, FESIRR MEVRShdtcledin QUREEPENc Bl opretred | on. 3
JP- A 51-13717 discloses a process, wherein a reaction |iquid obtained by

the reaction Heiaesn fncapei theredf nin asich afide Bds pnix chai ded Bted i d
halide in a m xed solvent of water and a hydrophilic organic 5 solvent in
t he presence @fmbiisth kihpurisiesj ceppatol ¢ copHausing cteshidi ty nohetle acid
at a tenmperature of from 40C to a boiling point of said hydrophilic
organi c sol vEinal tineodbyt s ead athoge | capabhe aeficontayeyablynd an organic
| ayer containing a desired product, and the 10 hydrophilic solvent is then
renoved fromafteorijani the| oger ¢bH blpeafinal | BRABEES nt- BlG I VERPEF ¢ ani no
acid. However, according to_ the process, content of ingr?anic salts
decreasesl®nly to a degfeePod- 158 0°2% d13RLCHEDr A IRYBTESSubRt ances
originating in the solvent 15 aée.iq@uffigignté¥crennvgdack Exanpl es
thereof, it iBFOSPetndidalPYIdrietBsRa?that 2ibStCof "the 2Eetobne is renoved
fromthe organjc | ayer b ans_gf _ya hgali gngahfat Repat remai ni ng
acet one iS rEQ%EEal na% XCE&IC a81n¥ ggyg}a ng a E§
acid halide are subjected to condensation reaction in
the presence of an alkali using a mixed solvent of 15
15 to 80% by volume of a hydrophilic organic solvent and
85 to 20% by volume of water, and after the reaction is
over, the reaction liquid is adjusted to pH 1, thereby
precipitating a crude crystal of a long chain N-acyl
acidic amino acid, which is separated by filtration and
20 washed to remove the hydrophilic organic solvent,
whereby a desired long chain N-acyl acidic amino acid
is obtained. However, the long chain N-acyl acidic
amino acid obtained according to said process contains
inorganic salts because of insufficient removal
25 thereof, and moreover, the process for separating the
long chain N-acyl acidic amino acid as mentioned above

is not industrially advantageous from a viewpoint of

equipment and operation.



manner such that water is added to the residue and air 20 is blown to its
*liquid surface while stirring the liquid at 65C. However, according to
such a solvent renoving nethod as blowing of air to the liquid surface,
st is difficult to conpletely renove the renmining acetone or renove high
boi l i ng odoriferous 25 substances nentioned bel ow. Further, in JP-A
3-284685 of the sane applicant as t hat® of US- A- 3, 758, 525 and JP-A

5113717, acetone and s, al flo) - fodensal 4on. B sl Suchand, 4l acet one

al cohol and nesityl oxi re naned as ubstanc Ich remain in the

| ong chain N-acyl. . acifi ' ' | £db CRAUSE WO ra N the

goods. And i tra(?as/é%lr%ﬁ %@@sﬁ%ﬁikﬁpt %\? Igé\}?an when 5 the par ocess

di sclosed in J icfi'é]ir%-ﬁz&?aéfd a LTSS oML | £ 60 O Sa SLDHATE®S Tannot  be
an

removed conpletely as a result, these are left in the long chain

N-acyl —acidig %{tﬁ 861 et £ e A Ta Rl 0f  1fdddish 1T DelusEganh such a

premse, it is er disclosed to renove 10 these odoriferous substances

and salts £r o5 BfeddUBQUShe SOtk éidle Odf darsadl1ka1i | his | adpusted nedvpiey |
acidic amno acid by nmeans of reverse osnosis nenbrane. However, the

process is di sagyapt@geedsa fnbieal vaei®oitta of emisératare expefisérwe nenbr ane
separation 15 apparatus, and it cannot be said that the process is sinple
from an i ndusao®@l toa rivo DI ing eueidecefissatdchy@reopibicapmarnbe carried
out without conplicated operation control such as control of

concent r at i onsolvent cobtlienébyf sepabr bieg . 1700 J30 /AGEeERD5LYYRE| 3RYs that in
subjecting an amno acid and a long chain fatfy acid halide_ t

condensat i on #h ?H@APEesbAYRr ofCRFRHPKAY| 2 %ﬂséﬁ%@dﬁEOdV6ﬁera%ﬁcsﬂ%I is
used as a reaction solvent,_ and as cohol , et hanol ,

ol \ t he aqueous.|pwer al
et hanol , ?aopr@b@ﬁ%P?ﬂZBCi§%bV$‘b’énb?_,QB@‘Bu gy ed; B%tgﬁﬁloﬁﬁan%%c-but anol
Sbove: ment | onLASF CHROPPRRERpR haRY BRagheN acy abt¥EY hning! Acld?
However, according to the process, a content of
inorganic salts decreases only to a degree of 1 to 2%,
and odoriferous substances originating in the solvent
15 are insufficiently removed. In Examples thereof, it is
specifically disclosed that most of the acetone is
removed from the organic layer by means of vacuum-
heating, and then the remaining acetone is removed in a
manner such that water is added to the residue and air
20 is blown to its liquid surface while stirring the
liquid at 65°C. However, according to such a solvent
removing method as blowing of air to the liquid
surface, it is difficult to completely remove the
remaining acetone or remove high boiling odoriferous
25 substances mentioned below.
Further, in JP-A 3-284685 of the same

applicant as that of US-A-3,758,525 and JP-A 51-13717,

acetone and its aldol-condensation products such as



secondary, and therefore in a step of making a pH of the liquid acidic, a
*dehydrati on-condensation reaction occurs between the fornmed | ong chain
N-acyl acidic amno acid and said al cohol solvent, thereby resulting 5 in
_the production of an ester. In addition, a dehydration-condensation
reaction occurs also between said al cohol solvent and a free fatty acid by
product through hydrolysis of the raw4aterial of |l ong chain fatty acid

hal i de, thereby produci n ester. The t hus produced ester is a
conpound whi (H3<ekR1¢ i31FNeh a%‘iﬁ%l‘?%’treylgn??“r ot fr?%?ﬁcfhaeslong chain

N-acyl acidic_.amno acid., JR-A 7-2747. al S0 opos ]o) ion process
usi ng a nenbrifes ETTH i DIHRVETGIR d%%%%#aﬁ%lﬁ%ﬁfi{éﬁ n the process
di sclosed in - 3- 284685, In iV IFgggng P 2747, it is
di scl osed _to_#lalrées%? I?/I_glg%cga%cn%%’ t%‘e) o_@ﬁg%lj}le% ong Crﬁaﬁ]oz:’ Nl-rg\cg gaci di c am no
aci d-cont al ni g gL 0ankes | Byefs ANh disdPofedoniirai il eved ated al Ly

acid remarkably increases 1 n the course of sald condensing, and the

hydrophilig ofganfosobyediséfoded dly Femved 13PrA Ss 279384 ehesé oses a
reacti on process ~wherein a m xed solvent of water and an hydrophilic

organi ¢ sol Veglo£0PP&1 Sl NGuloé t 60 HNCa bt | BOPr OGOl EdmpBetisby amd prevent
t he production of odoriferous conponents such as diacetone al cohol and

nmesityl oxideag ahi&dubte ghesd| yroredficein wiee hoedorieais Nsadylingly as
the solvent. There is also disclosed a separation 6 process wherein the
acidified reaatidic|aminhd asidsamfecaedet ancogst abfizaei prodepdFati on to
obtain crystals, which are then dissolved in a hydrophilic organic

sol vent, and @m sgckoaspeehiseonibfia Auykher cdheehesadi 6A BEMRBEI um

sul fate is added thereto, thereby separating into ap organic |ayer and an
agqueous lﬁyeihe$ﬁmﬂéé¥}faﬁéﬁﬁd?H%SFén?ﬁé %F%c%%%?stﬂﬁ?% 2P 2P probl ens

iECh that a ;tef o; re-dissoliiﬂgfthﬁeigggst s.ongg separ at d_ by
ystallizati BA1HE19D PFoBbPRIbNEE FRej SOPHAeTPEaBI BREY "t A& §06ds to be
contam nat ed §5330539£3”%§U52353 8¢ iéée%éeaoéﬁégfs membrane.

However, the process is disadvantageous from a

viewpoint of using an expensive membrane separation

15 apparatus, and it cannot be said that the process is
simple from an industrial point of view, because the
process cannot be carried out without complicated
operation control such as control of concentrations and
control of membranes.

20 JP-A 50-5305 discloses that in subjecting an
amino acid and a long chain fatty acid halide to
condensation in the presence of an alkali, an aqueous
lower alcohol is used as a reaction solvent, and as the
aqueous lower alcohol, methanol, ethanol, n-propanol,

25 isopropanol, n-butanol, isobutanol and sec-butanol are

specifically enumerated in a limited manner. However,

all the above-mentioned alcohol are primary or



amount of sodiumsulfate is used, and it is inevitable to treat a waste
“liquid containing a high concentration of sodiumsulfate. Mreover, even
when the m xed 15 sol vent of acetone and isopropanol is used as the
ydrophilic organic solvent, it is not always sufficient to dimnish
.di acetone and nesityl oxide to a degree such that any additional renoval
is not required, and as a result, it i% still essential to 20 renove these
odori ferous conponents. In_additi

, With t | th
organi ¢ sol veFRCPRERXY hePNy ‘Fﬁ%gqr’]%?/\ggrr} %nsrggeré% em%lf{lggg})%a%%?(;f degcri bes
t hi but | th f_.b h i . Lfi
SR g PLEE R PO GECA G T R R e R
duct in the | hai i di i i j It i t
Pl ooy et her SeroRg ftwrdh A oLl Folll 0a B f-a0yE A608fc |1 15 1O

affect the odgh;of L0¢a1hAalRIQUELond) £5108HE] OBREraBYVEesaLtoRg chain

N-acyl acidi c am no acl whi ch has substantially no odor and which is

di”‘“i5h9d§i“i& £RAt SRLQE L YBh €5 £ SRhUBL Ber| MPEAI 48@StS6RN as inorganic
salts and free fatty acids 5 i1s unknown, and a sinple process for producing

the sane is QLEPAHAKDOMDcoASeRsastht re@BYibANgcelifsNaNsacyeteeedi ¢ ani no
acid or its salt” obtained according to a conventional process al ways has

an odor ow ngsh©dby1dOhplodotiener agdnat fngef fattyhacidabyi pnodottents, and
contains inpurities such as inorganic salts and free fatty acids, and

t heref ore t hethraughl ryirpipbienefstbd rawamatertahnof bengpphiéd to a
non-perfume system and when it is incorporated into goods such as a

det ergent, 15fattpideig balpdeci phesebynpoeduringhan s66pEd BBPticul arly
at a low tenperature. DI SCLOSURE OF | NVENTI ON Under these circunstances, it
is an obj &6t éhusthéoéﬂGG@nFSFﬁVehﬁiénCP@PBPﬁéiUBlShI6ﬁgd&%§FﬁuN§a59l 20
acidic amno acid, which_has no effect on perfu of _goods, and.which has
superior stabPEPEYaRE RBG TEEAYEr AFOPePENdOPP F aéﬂoFﬁ@FyibFS& 65f the

resent ) .
P amino acid.

JP-A 7-2747 also proposes a separation
process using a membrane, which is, however,

15 disadvantageous like in the process disclosed in JP-A
3-284685. In Comparative Example of JP-A 7-2747, it is
disclosed to directly condense the obtained long chain
N-acyl acidic amino acid-containing organic layer, and
it is demonstrated that a free fatty acid remarkably

20 increases in the course of said condensing, and the
hydrophilic organic solvent is hardly removed.

JP-A 3-279354 discloses a reaction process
wherein a mixed solvent of water and an hydrophilic
organic solvent consisting of acetone and isopropanol

25 is used to prevent the production of odoriferous
components such as diacetone alcohol and mesityl oxide,
which are greatly produced when acetone is used singly

as the solvent. There is also disclosed a separation



invention to provide a process for producing the long chain Nacyl acidic
*ami no acid. 25 Cenerally speaking, using a mxed solvent of a hydrophilic
organi ¢ solvent and water as a reaction solvent, an acidic amno acid and
_along chain fatty 8 acid halide are subjected to condensation in the
.presence of an alkali to produce a Ionq%chain N-acyl acidic amno acid
(acyl ation reaction), and the thus bt%i ned reaction liquid is adjusted to

pH 1 to 6 to 5 se Sgsr?t]e '%ﬂf{g. n or%éu e&yféag{goér&%e@@ | ayer,

t her eby obtaﬂﬁf (T Ui ©Hni ho cont ai ni ng organic
| ayer (aC|d pr on . P ep PN EY, b ©bigi ned | ong
chain N acyl % Cﬁn |€i%%%1f§r?c%e In ﬁrr%vg?o 10 i norganic

sal ts. The pf@fﬁ awV%ﬁpéﬁ DAY Scadledd e@xwr@'rfx?dﬁwiﬁﬁcto sol ve

the problens © e prior —art nentioned above, and as a result, it has

been found t é“é@f'véﬁ@lu'gn@faﬁ é@mego@:bas@l&tia@ryloﬂcadm:gl&xm no 15 acid
and a nmedi um co talnlng at [east tertiary butanol and water can be

separat ed & nt O, AReRAEHEOLSH | ¥ €S odDién asul Page chai addedcyhenetd ¢ am no
acid-containing organic |ayer according to the conposition of said three

conponents, aflet&iSy eH¥pAPLE DAGI Ental 45 oeganhé nhayar 28nd han | aggechsi n
N-acyl acidic amno acid can be conveyed into the aqueous |ayer to be
removed (hereiapéter Hboweveperattondimgnyoreherprdcess asthesaéi agg. Thus,
tertiary butanol and water are added to the long chain _N-acyl acidic am no
acid contai ni hgft norgahems sahick thabsafsrapt Aé rarééseahpdbnenti8ystem a
conposi tion thereof is approprlately sel ected, _and a separation-renoval
treatnent is cepebaddl onearseearated 9Me?§b§téiaé§?Féﬁn gﬁntent of

i norganic salts can be attai ned.

res i nv prs have further
found a f&€t Fﬁﬁ?béﬁﬁﬂm?er%FaF§ BHFXﬁBPbggegofnggﬁe g OnBﬁtloned
e on TP e onAnLRaL R p RS0t  tREuTate BSaEBkOQSSQ' YgBgel n the
amount of sodium sulfate is used, and it is inevitable
to treat a waste liquid containing a high concentration
of sodium sulfate. Moreover, even when the mixed
15 solvent of acetone and isopropanol is used as the
hydrophilic organic solvent, it.is not always
sufficient to diminish diacetone and mesityl oxide to a
degree such that any additional removal is not
required, and as a result, it is still essential to
20 remove these odoriferous components. In addition, with
respect to removal of the organic solvent from the
organic layer, an Example of said JP-A describes
nothing but removal thereof by means of vacuum-heating
as a specific removal means, and only describes a
25 content of the acetone-condensation product in the long
chain N-acyl acidic amino acid is a trace. It is not
clear whether or not it is removed to a degree such

that it does not affect the odor of the final product.



5 production of long chain N-acyl acidic amno acid. In other words, it
*has been found that when the acylation reaction is carried out using a

m xed solvent of tertiary butanol/water, there is observed no production
of odoriferous substances such as al dol -condensati on 10 products, which are
~produced when a m xed sol vent of acetone/water is used as the reaction
solvent as seen in the prior art. In the case where the obtained | ong
chain N acyl acidic amino acid is. applied ta a sunface.act] 15 agent,
it is desired to renoveéd MEMARRRFE aE%?‘()E'E-’nta 8150&9 fcgfajtlhé‘?_paré ucti on gf | ong

chain N-acyl acidic amino _acid and,.inpuriti.e el f t organic
sol vent  as faaﬁl‘g’sc p?d‘?srfoolaec.lé-b\kﬁvecf'}} rﬂ) erééul?s:ta;}{és%][s@i%& a(f&)&% r%&

quantity ther Oj];ﬁli ginsaiﬂﬁ%i%%cﬂ%%. CEonttdhdi A£G} alenhigle and nesityl

oxi de which s origina he acet one sol vent can be detected in
a how comrerg b i ﬁ_??d § d ] HbhoOr its
salt. As mentl ﬁ’&a%y% ove%"ﬂffq‘Lgaé %e onjtralc %ﬂ%l%?%ﬁ%ﬁ%ﬁxi de even in
a trace 25 th?%tdﬂ%&?r&',seaﬁu@ Dagh fi0d - pk e dieli £o0pr SR ethe tdane

odori ferous substances could be renoved as far as possible, in the

resul ting | ongg cdipdd Maewimacidic amno acid or a salt thereof, an odor
such as an odor t 10 of fatty acids still remains, and therefore it is
difficult to incorporatzgsiatenont peafyintonseikdinsNeacyl hecidke. Wien
tertiary butanol is used as the reaction 5 solvent, any al dol -condensati on
product s pr odagtto vhehd aset e $al tsebtairedoacpendim@dtoand therefore, it
is permtted to consider the tertiary butanol itself only as the
odori f erous schsvemceonzhupnoeess mbvavisickas ap odeBrovhRGsHRI Y of tertiary
butanol is far higher in 10 conmparison with that of th

acet one- cbhdepsediers PFbgiratingchrem Hﬁ‘%c%?%ﬁ%l%‘l‘c%ﬂ&’e%ﬁﬁ' n28%tyl oxi de,

and therefore froma viewoint of controlling odor, i can.b idthat
t he burden of CPRFBVRF 1EPYHEE1ESsSWh nascbﬂ%g9?ﬂbct%?iFir?n%ufﬁégl with

acet one. fatty acids, and therefore there are left problems such
thét it cannot be applied to a non-perfume system, and
when it is incorporated into goods such as a detergent,

15 turbidity or precipitation occurs when stored

particularly at a low temperature.

DISCLOSURE OF INVENTION
Under these circumstances, it is an object of

the present invention to provide a long chain N-acyl

20 acidic amino acid, which has no effect on perfume of
goods, and which has superior stability at low
temperature, and it is another object of the present
invention to provide a process for producing the long
chain N-acyl acidic amino acid.

25 Generally speaking, using a mixed solvent of
a hydrophilic organic solvent and water as a reaction

solvent, an acidic amino acid and a long chain fatty



15 Turbidity and precipitati on caused when the 1ong chain N-acyl acidic
“amino acid or its salt is incorporated into a |iquid detergent or the
| i ke, and particularly when the incorporated conposition liquid is
_allowed to stand at a | ow tenperature such as about 20 5C, are mainly
-caused by free fatty acids and inorganjc salts contained in the |Iong chain
N-acyl acidic amno acid, which are cohveyed fromthe starting materials
or produced in_t coUr se . citlo ong i acyl acidic
am no aci d. F%?Jﬁ?gl?ﬁ‘%rﬁﬁéa’g% %\E%J&rgéel&f% t€°%%ns canﬁggﬂg%%\%i ned by '
deconpositio chai Y, hdh C; a3 A0 &ch fn geywhen once
obt ai ned, thgp]ff?%%ﬁ?%t . ]3?/)”%%%@&%%# aréﬁ%ﬂé ﬁ srg%ar at ed fro.n%y\?he | ong
chain N-acyl acidic aplae acid (8tyideidhl feadbioh T @AQTené tehgsi mor tant
to prevent the yreld thereof in t%e production step. In the production

step of the | 98¢, £had N b@EYbn ati gh£aatk Nnadusctd, tanpiincrease ©b the free
fatty acids can be observed in a step including a thermal history such as

renoval ofsa bygsepbé! igterganbeganiyenhydy dhdesn ! yqueonsiebsyey, a | ong
chain N-acyl acidic am no acid- containing organic |layer, as disclosed in
the prior 10thétebyholtasnbeganstongsthbindfi-abel | agidicaemine tine when
the solvent is distillation-renmoved fromthe 1long chain N-acyl acidic

am no aci d- coatadpcogtaiging corgagee layend(achdopheripbiation| owability of
the liquid 15 is bad, and noreover the liquid is bubbling and in a very
unst abl e st at sepaksabioy, stepl he Bawevakier bhenebrainedhdPRINhaLY I Naci di ¢
amno acid is segarateq fromthe m xed  liquid by distillation-renoval of
t he hydrophi | fey202eidani amsppvartdchht ARALEELR1ERE hPxEﬁmgﬁ?geﬂ of wat er
and the hydrophilic gorganic solvent, it is usual that the distillation is
carried OXP uhBeFIrRYGCcEA pFessure from a vi ewpoint of heat supply.

However, when the distj|lation-removal_ of th d Lo rgani ¢ sol vent
25 fromthe m xed quuihkﬁspESFFpgdlgﬁfngﬁ grﬁ?géuggggkgégggure, the liquid

usual ly incregﬁggngg§evg§88§ggyto solve the problems of the prior

art mentioned above, and as a result, it has been found
that a mixed liquid of a long chain N-acyl acidic amino

15 acid and a medium containing at least tertiary butanol
and water can be separated into an aqueous layer and a
long chain N-acyl acidic amino acid-containing organic
layer according to the composition of said three
components, and thereby inorganic salts remaining in

20 the long chain N-acyl acidic amino acid can be conveyed
into the aqueous layer to be removed (hereinafter the
operation being referred to as washing). Thus,
tertiary butanol and water are added to the long chain
N-acyl acidic amino acid containing inorganic salts to

25 form the three-component system, a composition thereof
is appropriately selected, and a separation-removal
treatment is repeatedly carried out, whereby a desired

content of inorganic salts can be attained.



and results in a paste having alnost no flowability. Here, it has been
"found that the distillation-renoval 12 of the organi c substances under

such conditions is markedly inferior in efficiency, and al nost no
godoriferous substance such as acetone and acetone- condensation products
-including di acetone al cohol and 5 nesityl oxi de can be renoved. As

ment i oned above, when the distillation-“renoval of the hydrophilic organic

sol vent contained in the nixed | v, r h ilic
‘organic solvent is con '%d%ﬁe?%gge%§$%T€£¥%§ﬁ$%%gpgﬂgﬁﬁrN%%%%?nao acidic
amno acid fr 1 xed. ki gui d. | L g LOgr £as [ ncentration
and results i gg%{ %%E %%é%og%%a#)ze%?%%#b?ou%%%t?ﬁugﬁ? h%aﬁ%\?gti |l ation

whi | e  keepi e%ﬁ%o*é&w@%éﬁiﬂg ﬁéeéh@aﬁiﬂéigdvéﬁt£§e8@§ S@k¥d 49 4aise a

tenperature o rquird. Further, to 15 continue the distillation, it

soneti mes happgastiHat so R8Nt disPersedcpubies pe8cPiOAUSEEDi flot hehei qui d.
In other words, a bubbling state occurs to nmake the system very unstable.

In such a sasgrodiict SoREELSIGhY ERaLArNyaoyl abedilt sémihataebdt aking a
great amount of 20 tine. For exanple, the bubbling state is controlled in
an intermttesthernmerdsychtthas peessfioendf thae sgsehenhei scyhateased or
decreased to prohibit bunping, or the vapor quantity generated is
drastical ly | peecetonAtsocdrnieg, ouh uhéngasemmkedesoheers d§drophilic
organi ¢ solvent is condensed to be renoved in such a_manner, the |ong
chain N-acyl tertiisrunbubanatidatergreherg sabpeeervedonphe¥adrchis®ory and
t hen deconposes to produce the deconpositjon products of 13 free fatty
aci ds. Wen s@€hodosafergnst AubFbARCERafHChNGECHLAQLraPRIGRFABLIGRId i s

incorporated intQ a liqujd  detergent, because of the.increased free fatty
acids in 19hePF8ﬁBCEﬁaiWhRFBcﬁFeagFa EcﬁﬁiWgeac?dplﬁego§ﬁiYFBE5 %onposition

[ dth ith d bi dj . d
hercby the pPOREPLS "BEEEnEFaRoPd FhethFotiner i &RnaPEERRS PhpSeedd mhe

pr esent inven&8r§hga¥giggdg£E§ken

In the case where the obtained long chain N-
acyl acidic amino acid is applied to a surface active

15 agent, it is desired to remove the organic solvent used
for the production of long chain N-acyl acidic amino
acid and impurities originated from the organic solvent
as far as possible. However, there is a substantial
trace quantity thereof remaining. In practice,

20 diacetone alcohol and mesityl oxide which seem to
originéte from the acetone solvent can be detected in a
now commercially available long chain N-acyl acidic
amino acid or its salt. As mentioned above, the
diacetone alcohol and mesityl oxide even in a trace

25 quantity causes a bad odor. In addition, even when
these odoriferous substances could be removed as far as
possible, in the resulting long chain N-acyl acidic

amino acid or a salt thereof, an odor such as an odor



extensive studies to attain renoval of the hydrophilic 10 organic sol vent
"while preventing the free fatty acid fromproducing. As a result, it has
been found that when the conditions such as a conposition of the liquid
,an d a tenperature thereof are controlled at the time of renoving the
hydrophlllc organi c solvent froma Iong 15 chain N-acyl acidic am no

aci d- cont ai ni ng m xed solutlon of watéP and the hydr ophil i ¢ organic

EELVEIQTQWLLF%?% ci%‘z Wi 'ckjé’?ﬁs%l%#“%'%a%%fao i ;‘:' lve”t
oSt LT N SEEERLLAD SN RERRFS D I LA a0 £Y60 W | €

distillation ﬁgny ecan be attained to a degree so as to have no effect
on an odor of goo That is, it is a finding that in renoving the

hydrophi i c organic 25 g %Heﬂéréiéw9tﬁﬁhéﬂ@® £03) e dt 26 Y h @ Ci & &t 26 NO
aci d- containing organic layer, the long chain Nacyl acidic amno acid is

converted gn it Bvahkal dnyadidoPNEodéRest idn SOt bducONGEIbdddedwinént he
l'iquid during distillation 14 is held within a fixed range under a fixed

tenperature geoathieols @sed #béi Nobepreduceéde dmdgthdwefodeacit iscidic
am no acid and water in the mxed liquid is mintained within a fixed
range under apéimbdt&dteopesnsider coneli tévnjapy dvidenol hitsalfomplsition of
the organic solvent in the mxed liquid is not nore than 5% by weight. It
i s anot her fiasli tigetbdorivbenouhesubytanpdi rensatniR@i tnsprodwuttss An
distillation-renoved 10 under the above-nentioned conditions, flowability
of the Iiqui doden bereshebiedf Werkiayythetanalids fRRpai@Rer clBf
distillation is lowered, a thermal _history can be greatly, avoi ded, and
product i okOof cPRRar}Fee WhEPthEFd%foEPﬁga?%tﬂﬁﬁoﬁﬁgg???% igp the Iong 15

chain N-acyl aC|€|c am no,_ aci d can pe subst aﬂt Y F glted is a
further flndlﬂﬁo BGES t AR HASE dbﬁ?ﬁ R4 ?gﬁa 8%a?ﬂ hEg Yacraree anlno aci d
having a —conbg Rgu%gsréfEgoaaat¥1@&%81#E”b£egoaeraliiﬁsdohsye'1tcan

exhibit a narﬁ% Fror - perfornanc
can be said that the burden of removal is far less when

comparing tertiary butanol with acetone.

15 Turbidity and precipitation caused when the
long chain N-acyl acidic amino acid or its salt is
incorporated into a liquid detergent or the like, and
particularly when the incorporated composition liquid
is allowed to stand at a low temperature such as about

20 5°C, are mainly caused by free fatty acids and
inorganic salts contained in the long chain N-acyl
acidic amino acid, which are conveyed from the starting
materials or produced in the course of the production
of long chain N-acyl acidic amino acid. Particularly,

25 the free fatty acids can be obtained by decomposition

| of the long chain N-acyl acidic amino acid, and when

once obtained, the free fatty acids can hardly be



20 the present invention has been obtained. That is, the present invention
"is as follows. A process for producing a long chain N-acyl acidic amno
acid, characterized by conprising a step (washing step) of renoving
impurities nmentioned bel ow 25 by separating a m xture conposed of a |ong
-chain N-acyl acidic amno acid containing an inorganic salt and a nedium
consisting essentially of water and teﬂﬁiary butanol into an aqueous | ayer

n ssent i al 1y r and ¢ i o an aqueous | ayer

B atonpor ateREtered BrrRa b bone Akt cSETl Il iRY PR doRT O 2
duci I hal n, N- I |.di } DO; ACH I Pt -5

menti oned | ongt oRAF ek By R acAEE S 80 Bt 8T g o e e

foll ow ng steps: S yhtatj £88LLONo8t 8P Of TSUPHECtI NG an
acidic am no g@?d}%ﬁgda£ﬁ§ﬁégghgﬁnt§gt%y acidohali e to condensation in a

m xed sol ventp)gaepshl 5BepeaECthbal biigotngheR-aoglt geLaatyanthenal in
t he presence 8 an alkal1, and 2) a step (acid-precipitation separation

step) of agiU§&&ag Lheinkrahstherobhai peder eaeti;oacifisquad be from| to 6
with use of a mneral acid to 15 separate into an organic |ayer and an
aqueous | ayer gpsbheeabynoht atapngnabudiggnacthaymalchnstabningutheakong
chain N-acyl acidic amno acid. The above-nentioned process, wherein the
organi ¢ | ayer remstrallnofigaahiydegpbhain Nrgeplicaspdiveneobrniiaseaslyd obt ai ned
in the above-nentioned washing step is subjected to renoval _of an organic
sol vent by dcshidehathgna LenghcbhinoN-peyd aradi¢/ apipp 8gifoxyl group of
the long chain N-acyl acidic amno acid is _ converted ingo its alkali salt,
and the distikbathéhing 2598Bifi daY6htr aRdEASEIRERE: oRs thRaPTaFenperat ure
of the resulting mxed liquid is controlled so not to exceed 900C, and
water is d8dedrfe maintain a solid 16 concentration of the mixed liquid to

5 .
from5 to 50% by melgh%his is because a state of the liquid at the

time when the solvent is distillation-removed from the

long chain N-acyl acidic amino acid-containing organic

layer is bad, in other words, flowability of the liquid
15 is bad, and moreover the liquid is bubbling and in a

very unstable state.

Usually, in the case where the long chain N-
acyl acidic amino acid is separated from the mixed
liquid by distillation-removal of the hydrophilic

20 organic solvent contained in the mixed solvent of water
and the hydrophilic organic solvent, it is usual that
the distillation is carried out under reduced pressure
from a viewpoint of heat supply. However, when the
distillation-removal of the hydrophilic organic solvent

25 from the mixed liquid is carried out under reduced
pressure, the liquid usually increases its viscosity,
and results in a paste having almost no flowability.

Here, it has been found that the distillation-removal



The above-nentioned process, wherein the organic |ayer containing a |ong
"chain N-acyl acidic 5 amno acid obtained in the above-nenti oned washi ng
step 1is subjected to renoval of an organic solvent by distillation, which
,is carried out under conditions that a tenperature of the mixed liquid is
.controlled not to exceed 900C, and water is added to maintain a 10 wei ght
rati o between the |l ong chain N-acyl actdic anino acid and water within a
range of from 35/65 to 65/ 35, rovided that a_content. e; Qrgani c

‘sol vent in th%§ ﬁ??eﬂr$?ﬁh?ds?EQE%?cﬁ%r%n ﬂﬁns%ggbﬁoﬂéfgﬁ?ﬁthgther, t he'
present inventian ovides a _15 | . I, N I idic.amno acid or a
salt thereof m%§5?§ a?%gﬁf%%¥ o %ﬁgfﬁgggg%lcgé%l?f§§g%o?gnnre than 1% by

wei ght, a C°“$§$£%f£5§§£té@#%}%%&é“&ﬁaﬂg?érQ@éQoﬂe 5ﬁd7§9e985éby vei ght,

and/ or a contén ree acl not nore than 3.0% by wei ght,

sal d cont ent s 30556k 00; BASEHL8ACEEC; HE1GHLng! albEetone shabmot asal  aci dic

am no acid. St urther, e present invention provides a detergent or

cosnetic coMpRSLi{eD okiGer 82habedranbletine | ong chain N-acyl acidic amno
acid. 25 BRI EF DESCRI PTI ON OF DRAW NGS Fig. 1 explains the principle of

purification of a |ongaghpentibaedl aBevdi cwhghnohacdtistblaacbodance 17
with the present invention, and also to show a conposition of causing
separation (themoeglosf sherhuddeprhbyia brgehiansndventposntadnedoint he
above- nentioned amino acid, i.e. N-cocoyl-L-glutamc 5 acid/tertiary

but anol / wat er thenmikgd &pleanh efawatezppedrthg brdeaphidkfsobgpRgca wei ght
ratio). Fig. 2 is to show a schematic view of a spray-evaporating
appar at us. BESI1VEDE EFeRcOARRYLRG GUTS¢HErPNVEN¢PC£PE9 thaipr Nces¥lf or

producing a long chain N-acyl ~acidic amno acid in accgrdimce aﬁth t he
Fof 0

present RAveAcidhchanippeafsf] EWPRgtEEePiZednd 1quyfat eFtifon step in

the process in accordance with the present .inven kon.is a,step of
increases i1its concentration and resu S 1n a hlg

viscosity. 1In order to continue the distillation while
keeping the flowability of the liquid, it is necessary
to raise a temperature of the liquid. Further, to

15 continue the distillation, it sometimes happens that
many dispersed bubbles are produced in the ligquid. 1In
other words, a bubbling state occurs to make the system
very unstable. In such a case, it is necessary to
carry out the distillation taking a great amount of

20 time. For example, the bubbling state is controlled in
an intermittent manner such that pressure of the system
is increased or decreased to prohibit bumping, or the
vapor quantity generated is drastically lowered.

Accordingly, in the case where the

25 hydrophilic organic solvent is condensed to be removed
in such a manner, the long chain N-acyl acidic amino
acid is greatly subjected to thermal history and then

decomposes to produce the decomposi;ion products of



15 subjecting an acidic amno acid and a long chain fatty acid halide to
“condensation in a m xed solvent of water and a hydrophilic organic sol vent
(acylation reaction), thereby obtaining a crude long chain N-acyl acidic
_amno acid. Although the present invention is 20 explained with reference
-to a case where tertiary butanol is shggly used as the nost preferred
hydrophilic organic solvent, it is perfmtted to use tertiary butanol in

conbi nati on Vhté‘ ?a:{(:%% Ia1 .ud'@ti the fs,&}ﬁoépv%htg q;plt}g%/dlr&@iéﬂacirprgani c

"sol vent such as 2 on€, net hanol , anol,” propan I sopr opanol ,

but anol . i SORYI AN S| arBlyl i P s nd S AW 181 0 e and the

li ke in a manner at the effects of the present invention are not

injured. As Kﬂéw_%g{éﬂh,t Noe MAL S / S QN6 HE Yk &P el £ Luby @i idh

extensi ve use for The condensation 5 reaction between an acidic am no acid
and a | ong chaid 14 tohaah vty deac 208 Qifins £95d) Ya didEmetzirgd under
either acidic or alkaline conditions to produce diacetone alcohol, which

i s easily slehysipdett intdeincdridheted egiergri th pyrsticsesrasittyidiong de. 1 n
short, 10 al dol condensation products of acetone are produced. These cause
a bad odor evaen a nldw acemppratuite esandrorthexsdgnpiles propasty of a 30 wt %
aqueous solution of a nonotriethanolam ne salt of long chain N-acyl acidic
am no aci d, i¢ssentierkstaryhe msedpressts tharkedtentmedined di acet one al coho
and nesityl oxide in the agueous solution to several ppm by weight or

| ess. The present inverfg PresenhotnveRters gve wWwdHerkeRed as a

non- ket one hydrophi|lic solvent in which no aldol condeq§q%éo occurs. In
JP- B 51- 38681exDensive sSEdied sk AR It PBeRL f nthe YR |

i sopropanol, n-butanol,_isobutanol and sec:butﬁﬁol are _used. FQEever, t he

present i hYer®BIRNHRVROLETRT Rt S (REEVERCTHE TiRetF 831 #2htY <+
vt e ol COnol e dpOStongELbC cREL ot eyl kpblogrLlrd ok on eoter
amno acid anﬂhégetﬂgngoﬁ§f£foﬂgtédbh as a composition of the liquid
ana a temperature thereof are controlled at the time of
removing the hydrophilic organic solvent from a long
15 chain N-acyl acidic amino acid-containing mixed
solution of water and the hydrophilic organic solvent,
flowability of the liquid in distillation-removal of
the solvent can be greatly improved, and viscosity of
the liquid during the distillation operation can be
20 kept within a favorable range even while keeping a
temperature of the liquid low, and thereby the
distillation-removal can be attained to a degree so as
to have no effect on an odor of the goods. That is, it
is a finding that in removing the hydrophilic organic
25 solvent from the long chain N-acyl acidic amino acid-
containing organic layer, the long chain N-acyl acidic
amino acid is converted in its alkali salt, and either

a solid concentration of the liquid during distillation



acid halide, which is as disclosed also in JP-A 7-2747. Notw t hstandi ng,
it has been surprisingly found that no 19 ester as nentioned above is
produced and no production of other inpurities is observed, when as the
_reaction solvent, the m xed solvent of water/tertiary butanol is wused
under the conditions defined in the present 5 invention. Fromthe facts
menti oned above, it has been nmde cle t hat when the m xed sol vent of

mater/tertiar%?F%%fés%%gé%usedff§e5h§%§§¥I@ﬁégg arg@g%aogeﬁé%ygg&r nei t her

al dol condens % 30 e0Eh | trace quan y ca ng a Pad odor

like in a ke . esie o chay I Lgyc  am no
acid and the gﬁgl% géh ?%t%ypgﬁ¥§eﬁ%$?§%ﬁlggg Pﬁhgaé%€?%a§§gggisecondary

al cohol is prodiged. ahinb Ngc PAIRRE Cwh BYET 1RPERE NRIxEA 1DGuegids 15
precipitation separation step through the acylation step, an inorganic

salt still reﬁ@iﬂ@aiﬂeanwfﬁﬁfﬁtasggﬁeah@a%gé §ha@st da bei xegoved. For
exanple, JP-A 51-13717 discloses inits anple that the |Iong chain N acyl

acidic am §o gehgepRtar8eohBiOUGN, dbBbVided! ORat eaDYEhp39iolioh het or gani ¢
solvent fromthe organic |ayer contains an inorganic salt in an anount as

| arge as 1 totR& ory¥ieict selveng thatheNnbryd diddié beinotambdecont ai ning
such a large anount of the inorganic salt is converted, for exanple, into
a 30 w % aquebhansbtubyowmedfht. 25 tri et hanol am ne salt thereof, the
turbidity is remarkable at a |ow tenperature, and sonetinmes precipitation
occurs. Wth respect tolthés|angtkeni Aindingyrhatiwhenathfo acid or its
salt in accordance with 20 the present invention,_ a content of _inorganic
salts is nothMEFePRhAKC 10589nHE| §ALVERE ol 8r bFYL hbRt ABR T eRaNKed0. 50% by

of The 1 ond cHARRE NEdE)RPSVRTPONE LGP0 GRRiL L oMan EHEVAPRLUEEoPbont of o
Advant age cantBe SharTetan] ot hESEatetwrErer tHE ARyentanta TN
temperature of distillation is lowered, a thermal
history can be greatly avoided, and production of the
free fatty acids owing to decomposition of the long
15 chain N-acyl acidic amino acid can be substantially
prohibited. It is a further finding that the thus
obtained long chain N-acyl acidic amino acid having a
content of the free fatty acid limited to a fixed level
can exhibit a markedly superior performance. Thereby,
20 the present invention has been obtained.
That is, the present invention is as follows.
A process for producing a long chain N-acyl
acidic amino acid, characterized by comprising a step
(washing step) of removing impurities mentioned below
25 by separating a mixture composed of a long chain N-acyl
acidic amino acid containing an inorganic salt and a
medium consisting essentially of water and tertiary

butanol into an agqueous layer and an organic layer



sol vent of water/acetone is used and the acetone 10 recovered fromthe
“reaction mxture is reused, for exanple, the acetone distilled fromthe
organic layer is reused, as nentioned previously, and rectification is
_required to separate acetone fromthe al dol condensation products. Wereas,
when tertiary butanol 15 is used, the_tertiary butanol distilled fromthe
organi c | ayer can be used as is, becaus€ such inpurities nentioned above
are not produced. Jt.is _advantageous from a viewppoint of elimnating a
process st epSORERIRLRRFRT ofOnY T RE LR W HITH o?c%\g C TR AnRC n%iv%ﬁt%ge al so
froma viewojnt of handlipg.fheregof, gh the rectification for the

pur pose of se %G%EY%%ur?h%Pafﬁ%T %%n%%n%@t?bn products is carried out in

order to recover and regsg §§gg€?§f?§i?%§?n€£8§égéyfép oa@EﬁN rahigh

purity acetone having a sSubstan ter content. Such acetone has

severe inflanyphi| ifyin a9dacQIDASIAPE | AhYndnEc 8851 liefOL Bt Re CABOYSL I bl €

gas 21 with arr] and therefore it 1s necessary to take care of its
storing ang hagdtisfe@N168YSEhafh NhEcHPNAEREYe ahEhdi @cyabuganol forms an
azeotrope with water, and therefore in recovering and reusing it, it is S
i npossi bl e t opEeaTE8sEthestyAr YhBUufaDDbwingastegsee of a weight ratio of
nore than tertiary butanol/water = 8S/15. Thus, tertiary butanol is
handled in a state such)thastepwhaeylavbdbrnteastiabmaysepprefthan 15% by
wei ght, and therefore easier in storing and handling as 10 conpared with
acet one. Wensthgeotked sol aendiofamaneracidt amdya bomgnchais figktlvas t he
reaction solvent, there can be given a further great advantage. That is,
when the mi xadigohgthdeotonaendensatiaryinudahbkedssoiegnts the 15
reaction solvent, it is only necessar¥ to add water and/or tertjar

but anol t 80t heoBF§ahiRg| a5eenbbahivedt VAEBHgRARENESHELATYr BUFRRPAL 18N
separation to adjust a conEositiﬁE ?f Iong chain N-acyl acidic am no

aci d/terti ar ytBGt BhEPPRGEeP T WRRNAHR A1 br B8t er mi ned 20 range, whereby the

organic layer can be SeB?rgtggebnagcid-precipitation separation

step) of adjusting the pH of the obtained reaction
liquid to from 1 to 6 with use of a mineral acid to

15 separate into an organic layer and an aqueous layer,
thereby obtaining an organic layer containing the long
chain N-acyl acidic amino acid.

The above-mentioned process, wherein the

organic layer containing a long chain N-acyl acidic

20 amino acid obtained in the above-mentioned washing step
is subjected to removal of an organic solvent by
distillation, in which not less than 1/20 of carboxyl
group of the long chain N-acyl acidic amino acid is
converted into its alkali salt, and the distillation is

25 carried out under conditions that a temperature of the
resulting mixed liquid is controlled so not to exceed

90°C, and water is added to maintain a solid



an aqueous |l ayer and an organic |layer to renove the inorganic salt present
"in the foregoing organic layer. On the other hand, in the case of reaction
in the m xed solvent of water/acetone, two-phase 25 separation of the
_organic |layer obtained through the acid-precipitation separation into an
~organi c |l ayer and an aqueous |ayer has never been found regardl ess of any
variations in the organic |ayer conposﬁﬁ on or the 22 1liquid tenperature.
Wil e, the reason why in vent system qf _water/agefqQn a, .1 wo- phase
"separation iﬁPBC?HE¥6Fb8ﬂ|8fIgﬁ%rméﬁaatiéqghaegﬁskraves %gnggg b%een in

t he aci d- pre0|$|tﬁ%|on separation, seens due to 5 a salting out effect of a
| ar ge anount rganic salts such as NaC and Na2SO.. Therefore, when

the mixed solvent of Wahe' LBSLONEntsolsAIprbbeks . LAULERRNEAR! @ Lo carry

out a process wherein concentratron o msulfate is added in

order to 10 a@g&%ﬂ%@%%g égﬂ%% g }é’aiBhBQchnhhﬁ aEganheibayer, as

di sclosed in n suc a case, many salts inevitably remain

therein. FB°”hﬁQﬁo°59§8'BbEQXEEdO@hatﬂédaﬁﬁvéeﬁéhaﬁbﬁﬁd iwakRihgesagpeous
| ayer and the organic |ayer, tertiary 15 butanol is renoved to obtain the

long chain N agykuB§edtedatbneemsidl Yheant beghaig ebaivenk bgyl acidic
amno acid or its salt is used for a surface active agent or the like, it

is desired togiefnleathent ewhiahy isbuohardedasutaunderpossditéons a
conventional manner 20 such as distillation, but it inevitably remains in a
trace quantityhaknat hempematucieablfy theamixiede ligngd disaicennre é}ﬁdacidic
amno acid or its salt, diacetone alcohol and nesityl oxide, probably

ori ginating f not tohexseedoB8°Col vad: Wasen Be addes: &0 MpiBtaiPefoved 25

di acet one al cohol and the nesityl oxide cause a bad i ) the . .contrary,
it has bedf fU@ﬂahﬁh§ﬁtﬂ@rbﬁ&ﬂ?enbﬁpénépnﬂeﬁﬁﬁﬁPn& BTY; CaffBdRe can
serve for nmasking a fatty aci.d_l.i ke odor

| h
N-acyl aci di c 3&#Hnandcvatsr Wishdn e rﬁ@@@hP uf&Othgﬁg fF@F%g/§$'cgs§;?ics

or the like, tg%%%de% %hat a content of the organic solvent in the

mixed ligquid is not more than 5% by weight.
Further, the present invention provides a

15 long chain N-acyl acidic amino acid or a salt thereof
having a content of an inorganic salt of not more than
1% by weight, a content of tertiary butanol of from 0.1
to 750 ppm by weight, and/or a content of a free fatty
acid of not more than 3.0% by weight, said contents

20 being based on the weight of the long chain N-acyl
acidic amino acid. Still further, the present
invention provides a detergent or cosmetic composition
incorporated with the long chain N-acyl acidic amino

acid.

25 BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 explains the principle of purification

of a long chain N-acyl acidic amino acid in accordance



_tendency of non-perfunmed products, and in such a case, materials to be

bl ended are required to have no odor. 5 So far, even when the diacetone

al cohol and the nmesityl oxide are renoved as far as possible, it is
.inpossible to free the long chain Nacyl acidic amino acid or its salt
fromany odor, and therefore there is |l eft a problemunsolved when it is

i ncorporated into non- 10 perfune cosngt’i cs. Tertiary butanol itself has a

hi gh od h h f 30%b h

ol ut o of  nBRGPr FEEHAREPEREnLPKEREEGYI - EdgRAPANEPoShRH, BN 1 & one of the

| ong chain N o d hreshol d thereof is 150
égﬁﬁogfggbﬁ %% éghgﬁng EgBaFLQ??ﬁ ?Ehg §81

ppm by wei ght sai d aqueous so i on Wor 4 tertlary but anol

content in thFﬁrE@ﬁﬁd&8r5§59°ﬂ fef CandB0 BOHYBY: WELADToPasR] ghotbe vei ht

of of N cocoy utam T acl e pre |nvent|on a content of 20
the tertiary ﬁehem@heaeAMhﬂg éeidna§ké”9N188cB§11M e&uéamheke odor of the
. N-acyl acidic amno acid is from O. 750 ppm by wei ght, preferably from

0.1 to 3005pparhy/tuetghty Batenen¢®§tablylﬁrpmg0 i,t8adkO0seRpMEDY weight,
based on the weight of the Nacyl acidic amno acid. 25 In terns of the 30%

by wei ght aqueppsearsagubhoBaeh &Resnbadhgi &t Rabghentaeisplt, the above-
menti oned nunerical values are replaced by from0.02 to 150 ppm by wei ght,
fromO0.02 to 60 ppm by Rmegghe, iando2dhowr ans8héiat bc30ipprmobyawei ght,
respectively. Thus, said aqueous solution has substantially no odor. This
is greatly ademnavgevapofabimgnappdudtusal point of view 5 The acidic

am no acid used as a material in the process in accordance wth the
present invention is a nonoani no dicarboxylic acid having two carboxyl
groups and one_ani no_grou ecule, and _the am no group may be

substituted WPERT PR IFBE égﬁ%YIFE @6Tb§H§x5N¥§§@H s N-nethyl and
D fsoner 18- fsomer andRGCBRPEeRBAFPF CRFPORCLRS afrpf €45 AP LBr NaRevE
acidic amino acid in accordance with the present
invention has the following steps.
The acylation reaction step in the process in
accordance with the present invention is a step of
15 subjecting an acidic amino acid and a long chain fatty
acid halide to condensation in a mixed solvent of
water and a hydrophilic organic solvent (acylation
reaction), thereby obtaining a crude long chain N-acyl
acidic amino acid. Although the present invention is
20 explained with reference to a case where tertiary
butanol is singly used as the most preferred
hydrophilic organic solvent, it is permitted to use
tertiary butanol in combination with a small quantity
of a conventional hydrophilic organic solvent such as
25 acetone, methanol, ethanol, propanol, isopropanol,
butanol, isobutanol, methyl ethyl ketone,

tetrahydrofuran, dioxane and the like in a manner such



glutam c acid, aspartic acid, |anthionine, 0 nethyllanthionine,
“cystathionine, djenkolic acid, 15 felinine, am nonal onic acid,

0- oxyaspartic acid, a- am no-a-methyl succinic acid, 0-oxyglutam c acid,y-
oxyglutam c acid, y-nmethylglutamc acid, y- nmethyleneglutamc acid,y

=met hyl -y -oxyglutam c acid, a- am noadipic acid, a-amno- y -oxyadipic
acid, a 20 am nopi nelic acid, a-anino-1§ -oxypinelic acid, (3- amnopinelic
aci d, a-am ngsuber.i.c acj a- am ngsebaci ¢ _.aci d _and. pantot heni c acid. Wen
Sibi ected t o SHRK dfeEt faa R VRE desen AR AR BER 2511 and
its amne sq{ Preferred exanples of the long chain fatty acid halide
used as a nmateérial 1h the process in accordance with the present invention

are acid chlorides of ﬁt]ﬂ{dﬁg@a’?hﬁ e%ﬂg%#&%f?%ﬁﬁdﬁgﬁ L vdigving 8 to

20 carbon atons, acid brom acl ereof, which may

be straight, hQpanshed,  SYddLivenasd fidr i GRadd iy are hal i des of
straight fatty acids 'such as caprylic acid, pelargonic 5 acid, capric acid,

undecanoi ¢s actshct B iBetifddh ar rdShelPN ks | £bidndndtd Cléd Ghain

pent adecanoic acid, palmtic acid, margaric acid, stearic acid,
nonadecanoi c et tdy el drteechi de acdck tdiad | ke Seand i by adihexrl zddatundeaci ds such
as 2-butyl-5-net hyl pentanoic acid, 2 10 isobutyl-5-nethyl pentanoic acid,

di met hyl ocat aiditeer aod i ai owe tadiyKiankoires of andic ihn L - thutpr odizaeet hyl hexanoi ¢
aci d, nethyl undecanoi c acid, dinethyldecanoic acid, 2-

et hyl - 3- met hydyarettwie akbiahol, Whiigtetiy|eas ehhydehgyrdratied amdkr

met hyl docosanoi ¢ acid, 2-propyl-3- 15 nethyl nonanoi c aci d,

met hyl t ri decafditdheritpat gt h e i be exdeut yIn Fhastthy| nonanoi ¢
acid, nmethyltetradecanoic acid, ethyltridecanoic acid, propyldodecanoic
acid, butdfu FWRIP LR RIAWRETh A 2REPRHSER r%‘?%‘?iﬂ;r/%daci d, 2-(3

20, ety Bt e LI 1000150 80 L B et ronanol
et hyltet radecmlgl&ciﬂq Capgeppa/é tg ifjc?wié;q@é:&gs Qélf&/éij&ge&@rkoi c acid,
monotriethanolamine salt of long chain N-acyl acidic
amino acid, it is necessary to suppress the content of

15 diacetone alcohol and mesityl oxide in the aqueous
solution to several ppm by weight or less.

The present inventors have noticed a lower
alcohol used as a non-ketone hydrophilic solvent in
which no aldol condensation occurs. In JP-B 51-38681,

20 it is disclosed that methanol, ethanol, n-propanol,
isopropancl, n-butanol, isobutanol and sec-butanol are
used. However, the present inventors have confirmed
that in the mixed solvent of water/alcohol, under
acidic conditions the alcohol easily forms an ester

25 between the acylation reaction product of the long
chain N-acyl acidic amino acid and the long chain fatty
acid halide, which is as disclosed also in JP-A 7-2747.

Notwithstanding, it has been surprisingly found that no



_pentyl undecanoi ¢ acid, hexyldecanoic acid, 25 heptyl nonanoic acid,

di net hyl tetradecanoi ¢ acid, butyl pentylheptanoic acid,
trinethyltridecanoic acid, nmethyl hexadecanoic acid, ethyl pentadecanoic
.acid, 26 propyltetradecanoic acid, butyltridecanoic acid,

" pentyldodecanoi ¢ acid, hexylundecanoic_acid, heptyldecanoic acid,

et hyl hept yl nonanoi ¢ acid, dipentyl he Panoi ¢ aci d, nethyl hept adecanoi c

id, hyl j i h i i d .
0 ot e el b SRVLNCL PRI 8o prodietion o acio,
oyl doecancit oo uMgBILIECEEIILSCROLS, O EECORE fogbifin

di met hyl hexadecanoi ¢ acid, I yl octylnonanoi ¢ aci d, .
acid, ethyl head peaeeotice afifeq bIRLAY! DERIAEELAONC ALY butanol is.
met 1nonadecanoi c

met hyl oct yldecanoi c aci d, ylnonadecanol ¢ acid, net

acid, dinethylegtaecanche @endhi eiéhduiyt ed YiNonRaghredsid; halides of

strai ght nono-enoic acids such as octenoic 15 acid, nonenoi c acid, decenoic

acid, capr®l eigvattibn. undecylenic acid, linderic acid, obtusilic acid,

| aur ol enoi ¢ acid, tridecenoic acid, tsuzuic acid, nyristoleic acid,

pent adecenoi ¢ aci d, hexErian etioé cfactcs dneped shéd| &hsvaci Tk heptivsgeenoi c

acid, 20 octadecenoic acid, oleic acid, nonadecenoic acid and gondoic

aci d; hal i desnade by berchethatondh@motlve acixksd sswlveras ot hyl hept enoi ¢ aci d,

met hyl nonenoi ¢ acid, nethylundecenoic acid, dinethyl decenoic acid,

met hyl dodeceriédeelcier t rhybutinekeinivsediak B diewtatyldewdecenoi ¢ aci d,

di met hyl tri decenoic acid met hyl oct adecenoi ¢ aci d, di nethyl heptadecenoic

acid and et HBREHRRCENT N tacitE1 ther rldo epndensatiommyeducts ds such

as 'i”°|§gf acid, Jinielaidic acid, 27 elgostearic acid,_|ino]enic acid,
d

i nol enel W di TGP 2 PSR TIPRLERN i LAURIRG PIITAGRE abHee o @
onynol o aci deSHEY gl ¥ SETEET PERLSb] hact o0 Sy A dy e
tridecynoi c agifho L& RdGeyNAE Al cnPEN ARG 0L £a A6d fhad'ePhagegy ol €
aci d, octadecynoilc
a primary or secondary alcohol is produced.
In the organic layer obtained in the acid-
15 precipitation separation step through the acylation
step, an inorganic salt still remains to an extent such
that it should be removed. For example, JP-A 51-13717
discloses in its Example that the long chain N-acyl
acidic amino acid obtained through distillation-removal
20 of the organic solvent from the organic layer contains
an inorganic salt in an amount as large as 1 to 2%.
When the long chain N-acyl acidic amino acid containing
such a large amount of the inorganic salt is converted,
for example, into a 30 wt$% aqueous solution of a
25 triethanolamine salt thereof, the turbidity is
remarkable at a low temperature, and sometimes

precipitation occurs. With respect to the long chain

N-acyl acidic amino acid or its salt in accordance with



aci d, nonadecynoic acid and di net hyl ocat adecynoi ¢ acid; and halides of
“cyclic acids such as nethyl ene- octadecenoic acid, nethyleneoctadecanoic
.acid, 10 aleprolic acid, aleprestic acid, aleprylic acid, alepric acid,
_hydnocarpic acid, chaul noogric acid, gorlic acid, (x-cyclopentylic acid,

" (x-cycl ohexylic acid, a- cyclopentylethﬁllc acid. The long chain fatty acid
-hal i de usabl e for the process in accorddnce with the 15 present invention

i ncl udes halides fatt i ds. derived frontnftura fat and oil, provided

“that the hall szég%e%();srév%r}tzaorm x%ac?ré‘f??ta% FRYIHH P Het 1Fess than

80% of th df h 8

20 cgr bE)nea'fl(l;ﬁ)rreé'e @%P%oﬁg%gafﬁglt%’%ﬁge arépgeﬁ%#réeﬁ%? réoﬁtrﬁ‘%{%%gé}g? ?&:ggut to
| fatt tt |

Patty acid pomn D fighe] o' SrePRARIF IR, fbre (BRAYO SR by COC0 o1

fatty acid, Mﬁﬂ@""%a&éd dRtENe %égghéoé(f’eﬂﬁ'e Oiérg& aéﬁéflﬁcﬂlﬁacyzﬁ sesane

oil fatty acid, caster oil fatty aci oltve oll aci d, t'subaki oil
fatty acids tadi®w ddrhidstdyigaci d, hardened tallom10|l fatty acid, lard
oil fatty acid, mlk oil fatty acid and fish oil fatty acid. The 28
smaller a free fatty aaiifer ofh€nhixedtdelvenmy chardtef atéyt gty hal i de, the
better. A nolar ratio of long chain fatty acid halide/acidic amno acid is
not nore tharbitdlol 5ipredead add ytinot reae el diaso Ivéh t ok efyar eier abl y not
nore than 0.98. Wen the ratio exceeds 1.0, the fatty acid halide is

subj ect ed t o ddnhamtase scan Hee etlyseroedici Nin the dase whery tve duiddd
tertiary butanol used as the reaction 10 solvent for the acylation reaction
step in the prokesRt oh waker (Rerions ths thkeprandrthe meetowm need not have
a high purity, and therefore it is permtted to use those containing water
or those i CHEHPEETRLE VAN AIDS 67 G +RACTIBHIES stBrF @R Ii £ are not

rectified. A 15 m ratlp gf wa ét ylia but.anol at the tinme of the
reaction is p?’émg%'l yRE (3 REPT a#fg% ’of ?‘50 B/ qlae ?@W%&W’flol ure.
is reused, as mentioned previously, and rectification
is required to separate acetone from the aldol
condensation products. Whereas, when tertiary butanol
15 1is used, the tertiary butanol distilled from the
organic layer can be used as is, because such
impurities mentioned above are not produced. It is
advantageous from a viewpoint of eliminating a process
step.
20 In addition, tertiary butanol can give an
advantage also from a viewpoint of handling thereof.
When the rectification for the purpose of separating
the aldol condensation products is carried out in order
to recover and reuse acetone, it is necessary to
25 recover high purity acetone ha?ing a substantially low

water content. Such acetone has severe inflammability

and combustibility and easily forms a combustible gas



A concentration of the acidic amno acid to be fed for the acylation
reaction step in the process 20 in accordance with the present invention
is not particularly limted. However, a viscosity of the reaction liquid
_increases during the reaction according to the |lapse of tinme, and
-therefore the feeding concentration should be controlled so as to enable
to 25 stir and mix the systemeven at 2Re tinme close to conpletion of the
reaction. As the al kali_substances used for the acylation reaction_step in
"accor dance vMYhEQH%15Te§% {*BYFEEQRRntF obS ROTERRANPI BO tREFCAFE Phor gani ¢
cal ci um _hydroxi de

b h di um hydr oxi d i um hydr oxj d
and bar | um hyBFoHE T T80 ROAHh e { ECUTEI nt Qb n bR RFERFY hg. ¢ ne

than o the ToRetandRevand] SEHRE dp  H5b e RRg Pn MERet LR 10 Sotai

am no acid, t@ﬁgf%goﬁg?£§a§§%%£§r{ﬁ§:?$éi}gusggggigau§gdigy hydr ol ysi s.

When the pH excee ant y no di sadvahtages are brought

about. 10 OWEHSSssihlé StHOLohEERETEALAD] £y MO 2ndl EVHOL NieSfee NGE LT @l
resour ces, because the amount of alkali is ~unnecessarily increased with an

increase in thewai@hitra®fo adf asd e CORSHMBEr t DatPELSLEREE S €epCED-
preci pitation separation step. 15 A reaction tenperature of the acyl ation

reacti on steps$nishe THospeSSer bi&cg opdieamiel W § hhahdledr bseatstavention is
not particularly limted. GCenerally speaking, the reaction tenperature can
be advant agesush ythates elavet hcorcertises | alwaps adore i tha2015%tby of free
fatty acid. However, when the tenperature is too low, in the course of the
reaction, eiwékghvi sanditlyenéfohe easater oin| $gor ing samddeandbindigh to
enable to stir, or it happens that produced naterials precipitate,
dependi ngl UporrmPare@d With hecesopeoduced | ong chain N-acyl acidic amno
acid or a concentration thereof {n the reaction liquid. Therefore, the
tenperature shoul d be CPRERoFPednEEedsSOhBRRE O he¥RtoF ( HekbthTY

dlsadvantageSbuéénéf Pgrggééegs the reaction solvent, there can be

given a further great advantage. That is, when the
mixed solvent of water/tertiary butanol is used as the

15 reaction solvent, it is only necessary to add water
and/or tertiary butanol to the organic layer obtained
through the acid-precipitation separation to adjust a
composition of long chain N-acyl acidic amino
acid/tertiary butanol/water within a pre-determined

20 range, whereby the organic layer can be separated into
an agqueous layer and an organic layer to remove the
inorganic salt present in the foregoing organic layer.

On the other hand, in the case of reaction in

the mixed solvent of water/acetone, two-phase

25 separation of the organic layer obtained through the
acid-precipitation separation into an organic layer and
an aqueous layer has never been found regardless of any

variations in the organic layer composition or the



30 to change the reaction tenperature during the reaction according to
the |l apse of tinme. The acylation reaction tenperature is usually within a
range of from-10 to 70C, preferably within a range of from-10 to 20C, 5

nore preferably within a range of from-5 to 10C. The acylation reaction
step in the process in accordance with the present invention can be
carried out in a senmi-batch manner, wBérein the acidic amno acid, alkal
and reaction %olve in respectiv term ned anounts are fed in a

S

) t_in g 10 %rec&%
$tirring vessetTUHhdt TR ANt er (R OnTRAFFATR (PR Wi de i s
ti I i h i | kal it ke th th f

okl ine. o TotunE R aR Rt et LBl TR eSS alR e e

dth ft Q%ﬁ?wf j ' (ol ' id d
?Ee I oﬁgeghaﬁnﬁtﬁe acl al ?id%?%fr e%%ﬁ%%%ﬁ?@%%%%&%ﬁggt a_tCIhe_ gg_rre
time ATter asddedgl il Nathdoraesp Mol fbn IEAELAN &7, Wllns die QI d I
the stirring vessel 1s subjected to the successive aci precipitation

separ ati ons stg£psaltidgeslinge tfisct W a Chakde faldun@chd Nabigdeninto the
stirring vessel, it Tmay be sprayed or fed so as to be introduced into the

liquid. Altergwltyedychids WCDheak@INA S, OUt ThErdfo£ONt WRERUSHEBNNET,
wherein using the stirring vessel or 75 a tubul ar reactor, the reaction

sol vent, the mipmbusolwdkial of Seatér taceforidei @chskd, at nbs aci d and the | ong
chain fatty acid halide are continuously fed therein, 31 while

cont i nuousl y irdkispereabldeco ezarrynout calipoceds orhéseimen Isiddpected to
the successive acid- precipitation separation. In the process in accordance
Wi th the preseencentyation oh sediym sybbatents taddehdirtordrr comdensati on
reaction between the acidic amno acid and the long chain fatty acid halide
under sti}®i RFARMERR the FRATIBICR HAshirgiek Hhe 2XIFINES FAYSE ni xed.

Under 2n il iAeent.shineag copditon, selectiulty ol ine 0 e
fatty acid haslai\ﬂ:es ifne'x?i'\?aﬁ)epy tIQelélélfrE et Seerein .
From the organic layer obtained by separating
into the aqueous layer and the organic layer, tertiary
15 butanol is removed to obtain the long chain N-acyl
acidic amino acid. When the long chain N-acyl acidic
amino acid or its salt is used for a surface active
agent or the like, it is desired to remove the tertiary
butanol as far as possible in a conventional manner
20 such as distillation, but it inevitably remains in a
trace quantity. In the commercially available long
chain N-acyl acidic amino acid or its salt, diacetone
alcohol and mesityl oxide, probably originating from
the acetone solvent, can be detected. The unremoved
25 diacetone alcohol and the mesityl oxide cause a bad
odor. On the contrary, it has been found that tertiary
butanol remaining in a trace amount can serve for

masking a fatty acid like odor peculiar to the long



~a production of the free fatty acid owing to hydrolysis of the long chain
fatty acid halide. Wth respect to the reason thereof, it seens that the
reaction system- 15 fornms two phases, the reaction proceeds at an interface
,of the long chain fatty acid halide dispersed in the Iliquid, and therefore
Tenewal of the interface is essential for nmaintaining the reaction
selectivity. The stirring is carried odt3 necessarily under 20 not |ess
than 0.2 kWnj. in ter f_a.stirring powek. _Even under stirring power
ower ¢ han  napaie, RrEEvE aBidie" thIaPEVER, e YER FERET \ RERHHEE B
amno acid, t L fLLGI o.QbraLn I haiLn_ N-acyl

aci dic am no gﬁiah%agfﬁggé égn %%?ggic%hggfégé %gﬁgatgggﬁgiggo? not nore
than 3% by we{ghlien¥pi 68 LSnOPEr rERLQILPBALLL tlﬁ@gpmss@&hlgvsg%épn- The
stirring power is preferably not [ess than Q.B M3" nore preferably not
l ess than 0. Smk¥eMBa182toTHe BtéHdeaestel taki PPe8CPE BAOME 8801 N the
process in accordance with the present invention is a step of adjusting

the acyl at ongeefigt| ogvehawhént eheHiiacéfofe Usl 88hE1 NARG! Bhe agkdityLh as
hydrochloric acid and 5 sulfuric acid, thereby separating it into two

| ayers of anoridanacel agmrovaddaanfafguasusosaylelef oiobigi impbesivesi red
organic layer. In the acylation reaction 1liquid, the produced |ong chain
N-acyl acidi ctanfnee tbedlergstbain Nhacybracbiictamah&ahcidadbt.iBy addi ng
10 a mneral acid thereto, a part or the whole of the carboxyl group
appended to t8altohgomhany tdarylandi therefaraotherd is tefiveated to a free
acid, and at the sanme tinme the reaction liquid is separated into an
organic | ayePraRdeBnuageeBed YagRrit 15 THeCcprparated ink@ BPNf he
acid-prec&gitatig - segaratlon can be changed wi th change of dissociation
condi ti on*8f PREFEEPHOR§TCHFOtip, according to which the separation
condition, nanely a wei

| ayer, and a renoving 2 Q%gé?%gogﬁg%ﬁgf?%g$§5g?%§§2%fgi% gé %gﬁgég? :ﬂge?us
g?g;egfgfe:;bférégﬁggﬁﬁngggﬁf8x£ﬁ§i¥,OHﬁ LhE agid-oPrgCips By Q01 §hParation
aqueous solution of monotriethanolamine N-cocoyl-L-
glutamate, which is one of the long chain N-acyl acidic
15 amino acids, the odor threshold thereof is 150 ppm by
weight in said aqueous solution. In other words, a
tertiary butanol content in this case corresponds to
750 ppm by weight based on the weight of of N-cocoyl-L-
glutamic acid. 1In the present invention, a content of
20 the tertiary butanol serving for masking the fatty acid
like odor of the N-acyl acidic amino acid is from 0.1
to 750 ppm by weight, preferably from 0.1 to 300 ppm by
weight, more preferably from 0.1 to 150 ppm by weight,
based on the weight of the N-acyl acidic amino acid.
25 In terms of the 30% by weight aqueous
solution of the monotriethanolamine salt, the above-

mentioned numerical values are replaced by from 0.02 to

150 ppm by weight, from 0.02 to 60 ppm by weight, and



nore preferably at pH 1 to 2.5. A tenperature of the acid-precipitation 25
separation is from35C to a boiling point of the hydrophilic organic
solvent, for exanple, 80C when the hydrophilic organic solvent is tertiary
.butanol. Preferably, it is from40 to 70C. When the 33 tenperature is
I"'ower than 350C, the tine before reaching a separation equilibriumnmy be
prol onged, or a renmarkabl e anmount of e inorganic salt remains in the
organi c | ayer .even_ at.,a, stage_of the equil|ibriu 5.0r_no separation occurs
dependi ng upoﬁrgmkphézoFot pP%néchE?ﬂh ’af?FgEEFHYﬁlﬁninﬁgﬁﬁid or its
concentration_ihst L qui N ' ‘ Zzeokr opi c£onmposi tion
of mater/tertf%?? %ﬁ?%ﬁgg ggléggghthggogﬁh%é%$£5%2§¥pﬁ8r?éoﬁresgﬁ?a, and at
a 10 tenperal ypeqgpeaeedl valPLye00k! PO GG IAquaPsi 8% BoihESUE! !
becones necessary to carry out e separation under Tncreased pressure.
This is di sady@g§,ageous, because a specific apparatus is required. The
washing step in the process in accordance 15 with the present invention is
a step of sonveying watehe g6igbbeahiRYrbtigSubEgsSaBtai Ratbe;i1 i C | ayer
obtained in the acid-precipitation separation step to an aqueous |ayer by
neans of |iqutHel peiocdsexinagttopdantbewebl tREUSHE8chbeinvBHEibhess More
specifically, to 20 the organic | ayer acid-precipitation separated, water
and/ or terti aaymbnboambhoadi¢ashordttd soiddhaeing twonpasbbdiked of | ong
chain N-acyl acidic amno acid/tertiary butanol/water, whereby the water
sol ubl e inpugreurs andtéemeorgindcotrayerinnthel polacuyani andathe 25
produced during the reaction and in the acid- precipitation separation
step, are con¥ByRe ¥HCWR Mayuesusubayitutedoughhthethyubd- ethvl dto
extractio t this time, respective concentrations of 34 the foregoing
three conggn £ seXPECSBPGsReaN sBe Y] candpNee ER¥L | onEhe har AAF agginaci di c
amno acid fromQ. 001 o0 55% by weight, tertiar utanol ,from5 to 45% by
wei ght and ma?%+8f+%ﬁ}%%e?015§9§%§lﬁg$gh??m?ﬁ§r%%§§ as D-lsomer, L

isomer and racemic modification. Examples thereof are

glutamic acid, aspartic acid, lanthionine, B-
methyllanthionine, cystathionine, djenkolic acid,

15 felinine, aminomalonic acid, P-oxyaspartic acid, a-
amino-o~methylsuccinic acid, B-oxyglutamic acid, y -
oxyglutamic acid, y -methylglutamic acid, vy -
methyleneglutamic acid, y -methyl-y -oxyglutamic acid, o-
aminoadipic acid, o-amino-y -oxyadipic acid, o-

20 aminopimelic acid, oa-amino-y -oxypimelic acid, B-
aminopimelic acid, o-aminosuberic acid, o-aminosebacic
acid and pantothenic acid. When subjected to acylation
reaction, these may be its alkali metal salt and its
amine salt.

25 Preferred examples of the long chain fatty
acid halide used as a material in the process in
accordance with the present invention are acid

chlorides of saturated or unsaturated fatty acids



,5 causing the separation. By making good use of such a |iquid separation,
it is possible to renove the inorganic salts remaining in the long chain
-N-acyl acidic am no aci d-containing organic |ayer. Behavior of the
.Separation is expressed as an 10 exanple with reference to a triangul ar
"coordinate relating to a conposition %%)by wei ght) of N-cocoyl-L- glutamc
‘acid/tertiary butanol/water, wherein a<““conposition capable of causing the
.separation is : LOpP . SYRT Lne_in.Ha. 1.(separation 1

P h§v1ﬁsgh £o540 83?389 DY bk ?ﬁ1§u§%°%ld%§gE§ﬁFe?ﬁeaﬁaxed

region). As far as~the conpoSrtron rs " wth

liquid can beaé?HaEQEQQeEPEHe£$8f,'@M?Eﬁ agﬂgﬂgaggggggﬁt;;§ggﬂéﬁe'C

acid-containing organic |ayer and an agueo € or e, en 20

respective coBpogitl9ns asBedeECEMLRSAp3RsBhbPeER §Fe WhiNgOsSYEN @
region, purification of the organic |ayer can be conducted nany tines. For

exanpl e, the spuaifheathefycapifs s@eRah8dcapEylid §004ENbePhribRic
inorganic salts in the organic |ayer reaches a desired 25 degree. This is

illustrated iactdyecdptael aviéih uneéesanpce 46ian exappteaeigrig.l. The
scal e appearing on each axis is a weight ratio. Wen a conposition of an
organi c | ayertaidecaBSictheidcislypistipi aeidpnperpadetandit sadesgj gnat ed
with Point A water is added to obtain a conposition designated with
Poi nt B, wheredymihécabovd, meatrgankd acidanscednyeracsdseparated into an
organi c layer and an 5 aqueous |ayer, whose conpositions are designated
with Point C8RadPeRRPiD, agtdpeerdi ysghighenidatkalidesfof thrancledd to
the organic Ig%er of the conposition designated with Point Cto obtain a
conmposi ti on EFYnattds wFRAR PP nd - puty heS orelaytreryeroie aehdr aded 10

[nto Lo Agver ool o eragy Laver and an, qaugae LBISL M0 e
desi gnat od wi TRopo; i EL bl e PEPER: R Y EIL S e the PP edS e, the
washing step ;8;§0MRLEhEHunddcdific acig, dimethyldecanoic acid, 2-
etﬁyl—3-methy1nonanoic acid, 2,2-dimethyl-4-
ethyloctanoic acid, methyldocosanoic acid, 2-propyl-3-

15 methylnonanoic acid, methyltridecanoic acid,
dimethyldodecanoic acid, 2-butyl-3-methylnonanoic acid,
methyltetradecanoic acid, ethyltridecanoic acid,
propyldodecanoic acid, butylundecanoic acid,
pentyldecanoic acid, hexylnonanoic acid, 2-(3-

20 methylbutyl)-3-methylnonanoic acid, 2-(2-methylbutyl)-
3-methylnonanoic acid, butylethylnonanoic acid,
methylpentadecanoic acid, ethyltetradecanoic acid,
propyltridecanoic acid, butyldodecanoic acid,
pentylundecanoic acid, hexyldecanoic acid,

25 heptylnonanoic acid, dimethyltetradecanoic acid,
butylpentylheptanoic acid, trimethyltridecanoic acid,

methylhexadecanoic acid, ethylpentadecanoic acid,



.washing is inconplete, an additional sepm operation is carried out

inasimlar manner. In the present invention, the content of inorganic
salts is controlled to be not nore than 1% by 20 weight, preferably not
.nmore than 0.5% by wei ght, nore preferably not nore than 0. 1% by wei ght,
based on the weight of the |ong chain lgl—acyl acidic amno acid. In the
case where the content of the inorgani@ salts in a salt of the long chain

where the content of eni é%5al ts in a sal ong cha
o1 “the 1 ong cRevR CKEsesreSaEe &2a0 Rurdt BYidFedneidiRE ar oci pi tacion

of the long ¢ I'C aninb fecipitation:

o e ol LY Beneyledubesneral yeea Hhedd ifa8BLAoRL L05a30 LONO chal n

N-acyl acidic ammno acid IS 1ncorpora tetergent. In the

washi ng step RéptPEALELLESS £8idaQﬁQEﬂﬁfﬁ§?§§%€?ﬁQ§?Péeégfé invention, it

is 5 reconmended to concentrate the tferti anol “as nuch as possible

to realize th@iseneydhéPPandEs ASEA] hﬁeﬁﬁmeﬁeéaé@aﬁgfgh;ggd separation
equi libriumcan be shortened by increasing the concentration of tertiary

but anol wi 5 hi etsplllesapecans DO &€0d PNeh Pl héxadec A@S1E Ngesgep in the
process in accordance with the present 1nvention, the washing tenperature

is from 35 t By lpertadadiyofc cncidd, tioutyDéet ¥@aciheid eapegature is

| ower than 35C, the tinme before reaching a separation equilibriummy be
15 prol onged,Pentyl trehdedad e ampidt lnéxy hdodecsyaid cacsd) ts remains in the
organi c | ayer even at a stage of the equilibrium or no separation occurs
dependi ng upd*ePY kindeeane e aokd, ctetivnidecarydiaciaid, amino acid or its
concentration_jn the liquid. A boiling point of 20 the azeotropic

conposi ti on dilN@tRFIrratRranelarrid, goethnkestyimenaneid agrdssure, and
at a terrpg(gatur ][exceeéii ng 80C, bojling occurs, and as a result it

becones n cegg%%y T AT ¢ 13l SeRr I AP tARRG AN M raik®d pressure.

mmde ol ear 1R TR R Ve AT Re T OhG IR ASe It C o ari no

acid and theﬂ@ﬁﬁ%ﬁnonadecanoic acid, methylnonadecanoic acid,
dimethyloctadecanoic acid and butylheptylnonanoic acid;
halides of straight mono-enoic acids such as octenoic

15 acid, nonenoic acid, decenoic acid, caproleic acid,
undecylenic acid, linderic acid, obtusilic acid,
laurolenoic acid, tridecenoic acid, tsuzuic acid,
myristoleic acid, pentadecenoic acid, hexadecenoic
acid, palmitoleic acid, heptadecenoic acid,

20 octadecenoic acid, oleic acid, nonadecenoic acid and
gondoic acid; halides of branched mono-enoic acids such
as methylheptenoic acid, methylnonenoic acid,
methylundecenoic acid, dimethyldecenoic acid,
methyldodecenoic acid, methyltridecenoic acid,

25 dimethyldodecenoic acid, dimethyltridecenoic acid,
methyloctadecenoic acid, dimethylheptadecenoic acid and
ethyloctadecenoic acid; halides of di- or tri-enoic

acids such as linoleic acid, linielaidic acid,



. solvent of water and tertiary butanol, according to the 37 washing step in
accordance with the present invention, it is possible to reduce the
i-norganic salt inpurities to a desired degree also with respect to a |ong
.chain N-acyl acidic amno acid containing inpurities such as 5 inorganic
salts, which is produced according to a_ process other than that in
accordance with the present i nvention27As to a solvent distillation

renoval step |J I 0cess, i n accordance wth th resent, i nvention, 10
in renoving t%%%%/%ere%lgh 17 Y ghalrﬁ%cfesr&%e%‘fl\%’r &ﬁ‘%?ﬁegnﬁﬁ(ﬁ-ﬂgi%a?% acyl
acidic am no i i .ning. or { C er..a part of.the carboxyl group
of the I ong c‘ﬂ%"ﬂd& acgéy az[a%ééi%al;&rﬁ OA:S%’rlla 1% %cellé raoﬂq z'.‘ért?%é’f c

disti |1t on g ermyala ladii% U AU AIL AN o5, AYven

. . . . olC .
distillation renoval) or not (non-" neutralization solven %55 11 ation

removal ). Firgdid®f mddyndit idd st rc?éd;&éﬂ(;biics 1 MEN Jﬁecﬁ@@%j{cﬂy zation

sol vent distillation renoval step. ording to t €ess,

hydrophi | i3 digRtyndd® s@aentedidetiiidid e f ﬂéltxtahﬁa a salt

of the long chain N-acyl acidic amino acid. An alkali salt thereof is not

particul arl y pdritideedmdixamgd e, thairadedim i@ldaidf @Addddcymmiial s such as
sodium potassiumand lithium salts of 25 alkaline earth netals such as
cal ci um and ragivbsinamadesdymdituracsial tamd 2line t98H icta tigErynsd s aldis; salts
of organic am nes such as nonoet hanol am ne, di et hanol am ne,

tri et hanol aniangd &ed i3®s taff icvsdriop @wdldmriswesh arsd meedtyd eafe-basi ¢ ami no aci ds
such as arginine and lysine. In order to convert the [ong chain N acyl

aci di ¢ am no 4&afeTRY iia @didametadionecsiiadeaanditles acg dal kal i net al

salts, far, ex le,..it is only needed to add an alkali or its aqueous

sol uti on?lq n a?%}fé’tlt’icn@midﬂt Flerrgastiss aqddl| HerRvdiie RE&s aci dic anino
acid, it is _recomended t d the ,alkal,i_  so_as to convert , not |ess than

1/20 of the EarbdAy1 agrsup SREPIC @rdd, chaulmoogric acid,

gorlic acid, o-cyclopentylic acid, o-cyclohexylic acid,
o0-cyclopentylethylic acid. The long chain fatty acid
halide usable for the process in accordance with the

15 present invention includes halides of fatty acids
derived from natural fat and oil, provided that the
halides are those of a mixed fatty acid containing not
less than 80% of the above-mentioned saturated or
unsaturated fatty acid having 8 to 20 carbon atoms.

20 For example, there are enumerated halides of coconut
oil faﬁty acid, palm oil fatty acid, palm kernel oil
fatty acid, corn oil fatty acid, peanut oil fatty acid,
cottonseed oil fatty acid, linseed oil fatty acid,
sunflower oil fatty acid, soybean oil fatty acid,

25 sesame oil fatty acid, caster oil fatty acid, olive oil
fatty acid, tsubaki oil fatty acid, tallow oil fatty
acid, hardened tallow oil fatty acid, lard oil fatty

acid, milk oil fatty acid and fish oil fatty acid. The



.10 long chain N-acyl acidic amno acid into its alkali salt. \Wen the
proportion of the alkali salt is less than 1/20 of the carboxyl group
-content, the addition effect of the alkali is slight and as a result,
.flowability of the mxed |liquid cannot be inproved. It 15 is preferred to
" make the proportion of the alkali salt_ _at least 1/10 or nore of the

-car boxyl group content. It is nore pre?%rred to make the proportion of the

t
al kali salt / the haoxyd_ grou content. 20 In the
neutral i zati génmisoi venat1 %‘l%{r iq%r‘t%f ggnuér]ecr?%l\% nocstlébgﬁl'f? g&f’(?r with the
present invenddqly -acidy HAPHA! Wik Peddi M xed Tiquid at the time of

distillation is controlled as not to exceed 90C. Wen it exceeds 90C,

there is an accel erat edy thhardmly- 4% Ny ql&ﬁ{ SHSEET 'aqg}ﬁpfaéifae l'ong chain
g

N-acyl. acidic amno acid or its salt, and the resulti product has

i nferior qualidliddrafieliablanidd@diRIMe Hd ehdre &M oldsed as not to
exceed 80C. More preferably, it 39 is controlled as not to exceed 70C. In

view of  contpmdfieraplivhendt queirte ttdrgrenatoyr endied@refedady e@tdinidr@n, W th
respect to distillation pressure, it is recomended to use reduced
pressure whi lthatedpidfy | When then fatded edegrees 1UNdert el dategndidiions, the
distillation_ renoval of the hydrophilic organic solvent can be attained
whi | e subst amdldidey isr shitbiedteg ttive Hydew lysich ,f threrebyd peiodpcitgy Here, a
pressure-boiling point curve in the systemof |long chain N-acyl acidic
am no acid/ W%ﬁq ifatdngadid .sol vent is consistent with a
pressure-boiling point curve in the systemof hydrophilic organic

sol vent/wat er. The | ondenhdis¥ ety dufHangd siseamsndhecir@aics iest concer ned

entirely . n t ressure-hoili poi nt curve, and therefore, when a
t enper at t}rog c??’ Eitv hegltm'st%é:d%qeql?icéﬂi 188 EARATERR $FCPopdr i RTHCESSuUr e can

E;d?géﬁ{rggegﬁf%@g%%?%nggfiéﬁ%f&ggg%&%@%n&phg%e% 155 hge%h%o%y%%%g‘Of
a high purity, and therefore it is permitted to use
those containing water or those which are recovered
from a reaction system and which are not rectified. A

15 mixing ratio of water/tertiary butanol at the time of
the reaction is preferably within a range of from 85/15
to 20/80 by volume.

A concentration of the acidic amino acid to
be fed for the acylation reaction step in the process

20 in accordance with the present invention is not
particularly limited. However, a viscosity of the
reaction liquid increases during the reaction according
to the lapse of time, and therefore the feeding
concentration should be controlled so as to enable to

25 stir and mix the system even at the time close to
completion of the reaction.

As the alkali substances used for the

acylation reaction step in accordance with the present



. In the process in accordance with the present invention, water is also

| ost with the hydrophilic organic solvent during the distillation renoval,
.and therefore, as the case may be, there is required a 25 neans for
. preventing the long chain N-acyl acidic amno acid fromextraordinarily
" condensing. Such a nmeans, for exanple, can be to intermttently or
«continuously 40 supply water to the s%?utlon during the distillation

~renoval , wher, ter i udes ter, _hot, water ., and steanl In the
case where thlgi%n\(l){%@ss’ |‘J'r?13%ac85?f“}§° c’e Th aﬁ?e lﬁ}oé%g@rﬂlq FMS% carri ed
out in a stir ans f stea .S effectlvefrom
a Vi ewpoi nt o C‘ﬁ' sup du%emeat ean"%%na éa? O™ at ent heat .

One of i rrportlﬁ,tgrd‘ gie(r)]ra%_d ri., erh(?rggr %_@ \éee@ e%tdeli q:tol on

renoval in 10 accor ce wt |nve |on|s O neintain a solid

CONGEnt 1 a1 1 O, v kA, eSOl $ BB g est 11 ati on,

for exanple, according to the neans nentioned above. "When the 'solid

concent r atg Opprief dHaller firtad 190%DN e Gien MY SH S s1T e dipgsidi ity of

hi gh viscosity of the liquid or solidification. V\henthe solid

concent r at i orthes loawerchaiart 8a%nybyuasel ¢ali ddd € RGN HA e tofy itdre
hydrophilic organic solvent is lowered to decrease a distillation

ef ficiency. Mheeewddica amimchercichnddrredty dndreade dizadeart dgaays!y
required in the case where the final product requires a solid

concent r at i oeciidglegusedapy tysirolvisiiss pwifesr aiblee piHo enwiestdsi 1315 sol i d
concentration from20 to 40% weight. It is nore preferable to maintain
the solid coft@steatiisd 1ot e %Sa@am'-a:m lar endirpigh tSedomndl .y, an
illustration |s iven for, the non-neutralization solvent distillation
removal stdep HOWAYEST ditity itSo NAte TRCORESRda e Hyamophiviswnsrigdniof 41
solvent is dis tion-renoved.w t hout neutralization__of tq% | ong chain

N-acyl aci di &2 &Ilhrr? EECEUEST S hESTESRe B R s &

unnecessarily increased with an increase in the amount
of an acid consumed in the successive acid-
precipitation separation step.

15 A reaction temperature of the acylation
reaction step in the process in accordance with the
present invention is not particularly limited.
Generally speaking, the reaction temperature can be
advantageously lowered with decrease in a production

20 ratio of free fatty acid. However, when the
temperature is too low, in the course of the reaction,
either viscosity of the reaction liquid is made too
high to enable to stir, or it happens that produced
materials precipitate, depending upon a kind of the

25 produced long chain N-acyl acidic amino acid or a
concentration thereof in the reaction liquid.
Therefore, the temperature should be controlled so as

not to meet with such disadvantages. It is permitted




.distillation renoval step in accordance with the 5 present invention, it is
inportant to maintain a weight ratio between the long chain N-acyl acidic
-amno acid and water within a range of from35/65 to 65/35, provided that
.a conposition of the hydrophilic organic solvent in the solution is not
nore than 5% by weight, 10 and to nain%ain a solution tenperature from?75
to 1000C. A tenperature of the m xed Pquid at the tine of distillation

.is controlle exgeed 90QC. en it exceeds 900 there is an

accel erated t dggn}%aa}%l%%ed%oeﬁ/cs|ls°n¥\yekaeé‘fqed:r?td'1‘r‘? ’T’d}ﬁg%ﬂ%irr?af@% aci di c
am no acid orgdds-Eald [ rogct terdiorates i.n quality.
Pref erably, tahe terrpegﬁ zﬁf%é ﬁ?ézﬁﬁ%lﬁgﬁo’asdﬁ#ﬁ afcgﬁea%cleoé}j S Fbr e

preferably, dénderaitnd dld by Gietased E%er%e W rddgpnat 4o 20

distillation pressure, it Is reconmended to car I on under a

fixed degree 7foq,eHieFERMASS Wikhid b WP To € G USRI 1% d PRydd quid

tenperature. Wien water decreases during distillationto an anount smaller

than 65/ 3% i mdrey prefferdld WaiidHin 25 radided Jretraran tshad anpchai n N-acyl
acidic amno acid and water, provided that a conposition of the

hydrophi i ¢ organi ¢ solTtentadyl atiersdddctdon SUeg iDihe Pk By wei ght,
the solution easily becones paste. 42 However, when water increases to an
anmount | ar geacadendan’® 64 tn ther mperesfentthd nveinttitonr ataind Heetasrari dahe | ong
chain N-acyl acidic amno acid and water, the solution easily becones
agar. In any %¥sén @& esadi-batrhomanmers mWheguiedn $heostcidAldt lamigio t he reason
is not clear, such _a tendency is renarkable when the | ong chain Nacyl

aci di ¢ am no3&dd Rivedd ardadpackieny sodveati ved respecttiive f or egoi ng mi xed

fatty aci.d, namel y an.acyl group having a .distribution of its carbon
at ons. lé%l nplr%‘ée?{?@r’fnﬁé’ﬁfir CrRtSoRTSOEFENED @ Stiirrindoivesssdvalnst ep in

accordance w t resent, i nventi.on, ter I, | sqQ lost with the
hydr ophi li ¢ 8?‘%&%%%% Al rl& i aﬁﬁgf&@é’i cidh g‘ﬁalrd@mﬁal, and
therefore, a%th%nﬁ%%§1§B¥e%¢th%@%&% E%gether with an alkali to

make the pH thereof alkaline, or in a manner suchlthat

the reaction solvent is fed therein, and thereafter an

15 aqueous alkali solution of the acidic amino acid and
the long chain fatty acid halide are continuously fed
therein at the same time. After a predetermined degree
of the reaction is over, the liquid in the stirring
vessel is subjected to the successive acid-

20 precipitation separation step. In feeding the long
chain fatty acid halide into the stirring vessel, it
may be sprayed or fed so as to be introduced into the
liquid. Alternatively, it may be carried out in a
continuous manner, wherein using the stirring vessel or

25 a tubular reactor, the reaction solvent, the agueous
alkali solution of the acidic amino acid and the long

chain fatty acid halide are continuously fed therein,



.15 required a neans for keeping the weight ratio of long chain N acyl
acidic amno acid/water within a range of from 35/65 to 65/35. As a neans
for keeping the weight ratio within the above-nentioned range, for
.exanple, it is permtted to intermttently or continuously supply 20 water
to the solution during the distillatiopn renoval. |In the case where the
process in accordance with the pfesen?linvention is carried out in a

stirring vessgls | OW N teamis effective froma

vi ewpoi nt of %ﬁ{elalte suppil?ﬂ E‘escé{lg‘fea)%ﬁéq S %I}fakre%aw Cj?"'ﬁ"l?s‘%' of |atent

heat. By car rying o Y t S. .4TENti aned above, the
i ‘g(%ﬂgﬁégﬂéﬁﬁﬁﬁééﬂgﬁEﬂhé;§ﬂ%é%ss e acl

distillation renoval c organi ¢ solvent "can be attained

while 43 snﬂggégméfﬂ35ﬁdﬁ(3@5355615 he free fatty acid from producing. In
view of a liquid state at the time of solvent renoval, it is preferred to

adopt the 5 neutralizatiprerolprytedd Sitd Ig%%ﬁm@h }trﬁoa)lﬁ%ee%@se the

distillation renpval of the solvent from the neutralize nimzes

any thernmél hirsteartionforitcary Viinihraidnt e nIHdRId 23d Udbhd¥ i on
neutralization solvent distillation renmoval steps in 10 accordance with
the present inezeritiicon bedweeef fihe ertildd o reeminan dgidlisind alhedQigig of Vi ew,
the following process is effective. In carrying out the present invention
to distill atdhein dadty taed dhydrldpgls unclesolsitemr ifngo ot hmdelkb ar xed i quid
of the m xed solvent of water and the hydrophilic organic solvent, in which
the | ong chaiGenditden theitdildaridso aas Gufs icdmndilyedixed.i s Urideactive to
adopt an evaporation techni que using a spray evaporator, wherein the m xed
liquidis spPlyedsuiitdcaento stigpdng icomdidson. seleordyirty ioduitdhe

m xed- ph 3 fcloo . __thereby evaporating the hydrophilic arganic solvent, as

di scl osed 1 nSFGF ERHI e F RS TA B BenAGEST @iiglico AHne Pedrhiagde, the
L kT RS TG AR B Bt R el
a production of the free fatty acid owing to hydrolysis
of.the long chain fatty acid halide. With respect to
the reason thereof, it seems that the reaction system
15 forms two phases, the reaction proceeds at an interface
of the long chain fatty acid halide dispersed in the
liquid, and therefore renewal of the interface is
essential for maintaining the reaction selectivity.
The stirring is carried out necessarily under
20 not less than 0.2 kW/m® in terms of a stirring power.
Even under a stirring power lower than that, it is
possible to obtain the long chain N-acyl acidic amino
acid, but it is not sufficient to obtain the long chain
N-acyl acidic amino acid having a content of the free
25 fatty acid of not more than 3% by weight, which is one
embodiment of the present invention. The stirring
power is preferably not less than 0.3 kW/m®, more

preferably not less than 0.5 kW/m®.



_and thereafter the liquid is superheated to a predeternined degiee and is
sprayed into the evaporation vessel through a |line provided to the upper
44 part of the evaporation vessel, thereby evaporating the solvent.
.Characteristic features of the manner are as follows. 1) At a vapor phase
portion of the evaporation vessel, 5 there is(are) provided one or several
Fine end(s) of an alnobst cylindrical B&rm toward the | iquid surface,

which |i d i dto.the.li ided to th t
of the evaporal; on veesote SSTAELFRHR bAF oy "FoeRralt pSustdp olirt fe
liquid in th ts f heat at, tlet

of "the heat cXcRanger -1 ke Snaen el Ee T PhE et E Pkt e Al oxchanger
i t ed f i QU } xed- | b hi

the' | The ond. *o% Thext il ot as AL aELYR L BdE o BYGPRFE M5 (Yo
the line end ts ¢ehensgda briQELate ﬂanguéﬂeas[$f%tlc 3beip§igeaﬁ$|the

evaporation vessel. The flow form of the vapor m Xed- phase oW is

cl assi fi edsassshpuwid nathe, fEureopsiépationad idi fGESMRS Y%}é%&aéf
e

vapor-liquid two-phase flowin, for 0 exanple, No.5 revis edition,
pages 272 andaR78rgdnKagbkyie Kogad UalBi adadol £hEa&al t &Ensth s i #ige Handbook) .
When a liquid capable of bubbling is distilled in the above-nenti oned
manner, the va@geirediougania xbalyahaseld | tive adcyhetidmereadktisnforned into
25 an intermttent flowor a circulating flow In practice, the flow form
can be adj ustkbawidcothe aptoducedotdng ¢hakmrNvatywkidgidic taveins qui d at the
line end and a tenperature difference (degree of excess heat) 45 between
a |iquid tenfed B%iefks the e | erofof siperabeall salkt a Ry ladding
tenperatqgﬁ of the liquid _under operation pressure in the evaporation can.

I'n additiol 3Ry 2614 Hehemfirer ®fPaRt Mr theudirke spf ayhevapor at or,
degr oe of | ne TP IEhEe U 43P LOTRrR o PO AL SRR AR
amino acid is converted to a free acid, and at the same
time the reaction liquid is separated into an organic
layer and an aqueous layer.

15 The pH at the time of the acid-precipitation-:
separation can be changed with change of dissociation
condition of the carboxyl group, according to which the
separation condition, namely a weight ratio between the
organic layer and the aqueous layer, and a removing

20 degree of the inorganic salts are changed, and
therefore it is recommended to carry out the acid-
precipitation separation step preferably at pH 1 to 3,
more preferably at pH 1 to 2.5.

A temperature of the acid-precipitation

25 separation is from 35°C to a boiling point of the
hydrophilic organic solvent, for example, 80°C when the
hydrophilic organic solvent is tertiary butanol.

Preferably, it is from 40 to 70°C. When the



.when the acylation reaction step is carried out in the mxed solvent of
acetone/wat er, and which condensation 10 products renmaining in goods are so
far difficult to be renoved. In carrying out the solvent distillation
.renmoval in accordance with the present invention for distillation-renoving
the hydrophilic organic solvent 15 fron1the m xed liquid of water and the
hydrophilic organic solvent |n mhlch 8he | ong chain N-acyl acidic amno

d t t I b d. Th
Thin-t 11 m rypeierdelre e L DG oPeC: ?’é*aeﬁg"?{'%afbi%?ﬁ@”f hin-film type
t I - _fil
Form and heathrhls &, sEk4 a%%*f% I?n%%k% i ML Db fondel G 1T
condensed |'C&"Per§éﬁqéﬁpéréﬁﬁ%ér&fntﬁéc{h%5§ﬁléns & SYaReral g vessel . a

centrifugal 25 thin-filmtype evaporator erern I'S spread on a

heating surf agige Vbtdarifte m)ﬁe@fe@@mtéﬁ f 4108 a POVISE . thd 1159{&1\ ng a
thin-film and a stlrrlng thin-film type evaporator, erern i qui d

thin-filmss §ormedsefaronch eaking &éﬁém&%wwt@q&iﬁw dhecheating
surface wth a stirring blade. In the long chain N-acyl acidic am no acid

or a salt thbmpfchaimavadihceeidid dithPrasedtod itwention, it is
permtted to renove the hydrophilic organic solvent so as not to affect
t he odor of td¢mencentothicion |im tttee soloqueid. disthdiHnpposammvet ttiep, a
content of tertiary butanol is made to be fromO0.1 to 750 ppm by wei ght,
more prefer atﬂ%ﬁqfifltﬂﬁl): TeQrp o0t rm o) viptemef et iamc fourare Jorief erabl y from
0.1 to 150 ppm by wei ght based on the weight of the N-acyl acidic amno
acid. The pr &Raitt |3‘R/égt4r€ﬂ‘?rr AtEPheY k¢ IRIFRE TUE n and atyla aci di ¢ amino
acid or gHgalt t hereof, and an_15 il lustratjon thereof is glven as foll ows.

i

By carry SRPRR [ e G di e PO M DT 1R YBsatd iafuéht i on,

substanti al | no fre fatt aci d |s o uced in the production ste of t he
| ong Yl et becc}/mes necess O carry out Iothe separatlonIo

under increased pressure. This is disadvantageous,
because a specific apparatus is required.
The washing step in the process in accordance
15 with the present invention is a step of conveying water
soluble impurities present in the organic layer
obtained in the acid-precipitation separation step to
an agueous layer by means of liquid-liquid extraction,
thereby reducing the impurities. More specifically, to
20 the organic layer acid-precipitation separated, water
and/or tertiary butanol are(is) added to adjust a -
composition of long chain N-acyl acidic amino
acid/tertiary butanol/water, whereby the water soluble
impurities in the organic layer, mainly inorganic salts
25 produced during the reaction and in the acid-
precipitation separation step, are conveyed to an
aqueous layer through the liquid-liquid extraction.

At this time, respective concentrations of



.chain N-acyl acidic amno acid in accordance with the 20 present invention,
or if any, a quantity thereof can be restrained to be markedly small. In
addition, the obtained |Iong chain N-acyl acidic am no acid has

.Ssubstantially no odor and a very small content of inorganic salts, and
therefore is in a high purity and 25 remarkably useful for industries. In
the long chain N-acyl acidic amno acid4or a salt thereof in accordance
with the presgnt §7 i nvention, a content of the [porganic salts is not

more than 1958y YRTTRIPASER OF THEOORSYFR e 13V YRA i3S Beacy!l

i di ' id, f_terti . but | is.f 0.1 to 750
oty e R SR e 48l AR TR i
aci d. en [ [ S 0 [ se e wei 0
| ong chain N-acy ag?)givgegingénb Leéé%?%%%e’%‘?gp?%t% a% ?u"f%](ﬁlfy occgr at

a low tenper@ iier WAED e SAUEOS SO U | 8k qf ﬁ%f#ﬁt Oftﬁé%%e | ong chain

N-acyl acidic amno acid or a cosnetic conpo pr'epar e

i ncor por ats nGcausiid tHe tdepartOiibrehai gy, MAcK g %acfjc% (shslaésnél]g %%e}? dnto a

liquid detergent. The content of the i'norganictc s erably not

preferably ndridthieh swpghit hased t acd BSsHBIWO tSWdnhdieNhe MOre than 0.5%
by weight, nore nore than 0.1% by weight. tertiary butanol is |ess than

0.1 ppm by orindwyamightalds tdwnd mihe hiai e Ay @eiith Nhaymsking ef fect
is not Wereas, when it is nore than that, the 20 nmasking effect can be
observed, butacithie amirg sridreattedrm atemifa daydie, odor of tertiary
butanol. Such a long chain N-acyl acidic amno acid or a salt thereof can
be obtai ned through at Bedwstiqtheof the separation is expressed as an

10 example with reference to a triangular coordinate
relating to a composition (% by weight) of N-cocoyl-L-
glutamic acid/tertiary butanol/water, wherein a
composition capable of causing the separation is a
region surrounded by line in Fig. 1 (separation

15 region).

As far as the composition is within such a
region, the mixed liguid can be separated intoc two
layers of the N-cocoyl-L-glutamic acid-containing
organic layer and an aqueous layer. Therefore, when

20 respective compositions are determined so as to enter
within such a region, purification of the organic layer
can be conducted many times. For example, the
purification can be repeated until a content of the
inorganic salts in the organic layer reaches a desired

25 degree. This is illustrated in more detail with
reference to an example of Fig.l.

The scale appearing on each axis is a weight

ratio. When a composition of an organic layer after



.washing step in the above-nentioned production step. 25 As anot her

enbodi nent of the present invention, in the long chain Nacyl acidic am no
acid or a salt thereof, the content of the inorganic salts is not nore
.than 1% by wei ght based on the weight of 48 the long chain N-acyl acidic
amno acid, and a content of the free fatty acid is not nore than 3. 0% by
wei ght based on the weight of the Ionéschain N-acyl acidic amno acid.

The | ong chai _acjidic.amno acid or,5 a salt thereof hayving a
contentgof thghgt%§¥¢a§%%g%§f§gkﬁ?nn%?pﬁﬁ?gl?ﬂahs3&%@6%9a5%¢g%%t%ased on-
t he wei ght of chal L dj 1no acid is unknown as far as
t he pregent i%%%ﬁ?g?é nga£+€ég%d€%% #%egg#gf?ya GRMRC2XEERs 3. 0% by

wei ght based i f 0 | I\ I i di c_amno acid,
pregipitationggi%@ﬁ?%g%?@%%e %%%ﬁ? %t gﬂ€%€P¥eﬁ%%r%@%Yg_ﬂﬁ%%l%%egqueous

sol ution of aoﬁ@éﬁi@flé§@%|P@gséﬂéfgtéhafﬂﬁoagﬁdéf%%?¥égfaf%%d?ﬁﬁ &

cosnetic conposition prepared by incorporating a ong chain

N-acyl aci8li cadedis NDapéi 0 il e %&&ﬁé&&ﬂ@ﬁ@rmtdeéﬁﬁ@éﬁ%u@f the
free fatty acid is preferably not nore than 2.5% by weight, nore

preferably nopoimt eC térad PoD by, Wedghdct i T, a wdw wawdp s acyl acidic
amno acid or a salt thereof can be obtained through at |east the

acyl ation 20 feathénmddep,ts hehevastyargist Bpyandof hths dompdsigigii | | ation
renoval step in the above-nentioned production step. As a further

enbodi nent ofdehHonRteadifith Reint dh, té robtrein enratpisithacyl aci di ¢ ani no
acid 25 or a_ saJ]t thereof, the content of the inorganic salts is not nore
than 1% by welfhtIned) WwHh Roiph fh ie arganimglayer nid\-sepdraoedli

am no acgg the content of tertiary butanol is from0.1 to 750 ppm by

wei ght bastd O diq ne¥RAGME AN (g3 aueh aadan amuetius ani no  aci d,
and the cont ent of the free fatty acid is not , nore than 3.0% by wei ght

based on the Welght "OI°THhe OTRARS it N dasignatied oty Bdnt Buch a

long chain  ;h4 point G, respectively. If the content of inorganic

salts in the organic layer of the composition
designated with Point F reduces satisfactorily to a

15 desired degree, the washing step is completed. If the
washing is incomplete, an additional separation
operation is carried out in a similar manner.

In the present invention, the content of

inorganic salts is controlled to be not more than 1% by

20 weight, preferably not more than 0.5% by weight, more
preferably not more than 0.1% by weight, based on the
weight of the long chain N-acyl acidic amino acid. In
the case where the content of the inorganic salts in a
salt of the long chain N-acyl acidic amino acid is more

25 than 1% by weight based on the weight of the long chain
N-acyl acidic amino acid, there results precipitation

or turbidity at a low temperature, when the salt of the



.5 Nacyl acidic amno acid or a salt thereof can be obtained through at

| east the acylation reaction step, the washing step and the sol vent
-distillation renoval step in the above-nentioned production step. The
.above-nentioned | ong chain NNacyl acidic 10 amno acid in accordance with
the present invention, wherein a content of inpurities such as odoriferous
subst ances originated fromthe hydrophidfc organic solvent, the inorganic
.salts and the e tty..acid.is .Limted to a,fixed degree or |less, can
exhibit a 15 %éégr %%F? NipSYiLoRhEtFoPMERRe2GhEn g ohRaPEROFBLED

conventional ¢pe, gvggqﬁgapg%Eeggﬁﬁxpical uses of the long chain N-acyl
acidic amno acid, for “exanple, eré are enunerated materials for

industrial detergent angd,2PLLr&a t rials for.household
(clothes, kitchen and hguse) ﬁe%QFEQn?gg d°ﬁg?%§i%?80?%? tBsnetic

products. It ﬁaaobaaﬁaédwlbﬁttBEepﬁégénésiH@éﬁEiéés ‘%05 cosmetic products
are particularly effective, because such uses nake the'Best use of Iow

i rritatings25rptomeendedWhbCBohSeit 086 aELET {%ﬁi»i;fa}ﬁaﬁﬁégné?i Lbenhang
e

chain N-acyl acidic amno acid or its salt. costeti c products in the

present inveasiposaiblgeperiteallyequnsi sdpaast 804, COSHBLLESLRO «fgscri bed
in Pharmaceutical Affairs Law. Specific exanples of the quasi-drugs are

refrigerant tlpethes, reachlenar sepesao: ant Squbbiyr paWdess bdaikot OSLES .
depi l atory agents, hair dyes, permanent wave products, 5 bath products,

medi cat ed cosPiét }Reremsingdibat edncenotapict est ot epoiraey SbuSpesi fi ¢
exanpl es of the cosnetics are wash cosnetics such as toilet soap, face
wash (cream Y%Eﬁ%?f%ﬁ%@ FFRATYELQR| rewiom. granul e; powder form aerosol),
shanpoo q@? hair rinse,_hair 10 cosnetics such as hair dye, hair treatnent
agent (cream form m st™fdenWaFHing sheRein fhenpiFrREsheinforms, and

ot on, - poradi S ERT TR Phe, SR rtocke)  oie WReRipray, hair
mst, hair 15:é11'\;§’é5.1&gcuxh@' {s f@raéﬂ j}:’ai t'[o gfd"c,mgreéfegrta alsye)frclcn?u4n0dat:£oi on
70°C. When the temperature is lower than 35°C, the
time before reaching a separation equilibrium may be
15 prolonged, or a remarkable amount of the inorganic
salts remains in the organic layer even at a stage of
the equilibrium, or no separation occurs depending upon
a kind of the long chain N—acyl acidic amino acid or
its concentration in the liquid. A boiling point of
20 the azeotropic composition of water/butanol is about
80°C under atmospheric pressure, and at a temperature
exceeding 80°C, boiling occurs, and as a result it
becomes necessary to carry out the separation under
increased pressure. This is disadvantageous, because a
25 specific apparatus is required.
As made clear from the relation between the
long chain N-acyl acidic amino acid and the mixed

solvent of water and tertiary butanol, according to the



.cosnetics such as general cream mlky lotion (cleansing cream cold
cream vanishing cream hand creanm, nustache shaving cream (after-shaving
.cream shaving cream, toilet water (hand |otion, general 20 lotion), Eau
.de Col ogne, nustache shaving lotion (after-shaving |otion, shaving
"lotion), cosnetic oil and pack, makeup _cosnetics such as toilet powder
-(cream powder, solid powler, face pomd%ﬁ, tal cum powder, paste powder,

bab wder , : 3 Lquid f 2 jnt), wder, foundati
(oreamtorm Taani9r5EEpoEe SLORHirneE yErntihe e bRtt binert fonye. cr eam
and eye- shadgw NBSEaLa;LPET LUTELY, SUChyas ggpstal per{ume, . paste per fure

and powder perfune, sunburn or Sunscreen 154%Burn or

sunscreen or oag aSEBBUFAq 86qSUOSETEENkOhi LDSADd, SUDbYT g1 sunsereen of I,

nail cosnetics such as nail cream enanel and enane 13te 1iner

cosmeti cs, || D-gopleiecai SUBHiAS Bcld PSLACKIANM, | 1o GLeRILS OLdly COs et i Cs
S SucC as a

such as toothpaste or powder, and bath cosnetl s3ft and

bath oil. Espiwornddnyictsel pspouelclf is hSro@hes@NicioVe ML 0N, is extensively
used for the above- nentioned wash cosnetics, hair cosnetics and foundation

10 cosnetics,peocess pener cthan rinst S 40 YIMEE W tH Nene YBSE SO TRL i CS.
In addition, the product of the present invention can be used in

conbi nati on wivenarémus kinds of materials usually used in cosnetic
goods. Specific 15 exanples thereof are anionic surface active agents such

as fatty acid salt (soaddy,talkyobuentat@igwisdlat ot yiosayetdly| ehep alkyl et her
sulfate (AES),. a-olefin sulfonate (ACS), alkylbenzene sulfonate,

al kyl napht hal €} RifGtatin agssrdange ontiie (iSA)reentiikerition,
sulfosucqi&ate x-sul fon tedzéégty acid salt, Nacylamnate, salt of
N-acyl - N-Tiet Wyt (i HEY St AAeiF orbit b ie RugRn i Sobsenthyizeme the

styrene-nodi f4 phen ether sulfate, alkylphosphate, polyoxyethyl ene
al kyl ether lp%g;sp%ga{%% I\f)oa}%ygleecf KA PHERAN @ M P ysexishat e and

‘;ggmﬂsi n Conqw,e aofparr’r.apm‘.t hale r}?asxl)go]cﬁr?tgerouapnpo@ttq{é osnugr fc CaeinaCt e
N-acyl acidic amino acid is neutralized before
distillation removal of the solvent (neutralization

15 solvent distillation removal) or not (non-
neutralization solvent distillation removal).

First of all, an illustration is given for
the neutralization solvent distillation removal step.
According to the process, the hydrophilic organic

20 solvent is distilled off in the presence of a salt of
the long chain N-acyl acidic amino acid.

An alkali salt thereof is not particularly
limited. Examples thereof are salts of alkali metals
such as sodium, potassium and lithium, salts of

25 alkaline earth metals such as calcium and magnesium,
aluminum salts, zinc salts, ammonium salts, salts of

organic amines such as monoethanolamine,

diethanolamine, triethanolamine and




.such as al kyl bet ai ne, al kyl am dobet ai ne, al kyl sul f obet ai ne and

i m dazol yni um bet ai ne, nonionic 52 surface active agents such as fatty
.acid al kyl ol am de, al kyl am ne oxi de, pol yoxyethyl ene al kyl ether (AE),
.pol yoxyet hyl ene al kyl phenyl ether, pol yoxyethyl ene polystyryl pheny ether,
" pol yoxyet hyl ene pol yoxypropyl ene 5 glyggl pol yoxyet hyl ene

-pol yoxypr opyl eneal kyl ether, pol yhydr alcohol fatty acid partial ester,

-pol yoxyet hyl epg; ol t i artlal egster

pol yoxyet hyl ene %%I%y ﬁajlécl?%l e‘? aﬁ?y% %/%%r of EI‘%&‘E VIR %@tqﬁ
pol yoxyet hyl esngclpagge&eéij ﬁ:ﬁ% egmg)lj[ s 10 pol yoxyet hyl ene al kyl am ne and
triethanolanine fatty acid partial” ester, cationic surface active agent s

such as prinary to teris aﬁgyd@glmaéérgv%qbr@qéaié Alkyin I\?h%&ﬁ de ammoni um

salt, tetraal kyl anmoni um sal t trialk enzyl Arroni um sal

al kyl pyri di niawdid tamilio adad ek @ xaves hyihddm 2 %&?Ea%’af@ét

di al kyl nor phol i nium salt, high nol ecul ar wei ght su active agents such
as sodi um%@l gilkedle, mdtakhsalles| vidr exanpslld f agacantdh grRedfddii@l surface
active agents such as lecithin, lanolin, cholesterol and 20 saponin, fats
and oi | s suctadsd aveckdd Didr Aemnheids sallitieom) | ,Irpaﬁﬁrpv-&ldmgsesarfe

oil, safflower oil, soybean oil, tsubaki oil, persic oil, caster oil, mnk
oil, cotton sigd®p i |sal¥fapsh tthe Ihw;g (nha)lrrutN-cadyl eg:gldl)c)laknmd adid,m oil,

pal m kernel ojl and synthetic 25 triglyceride, hydrocarbons such as liquid
paraffin, va“stelllsr\éfecé@ﬁ@?dﬁﬁ ta cﬂdﬁgctrl'ﬁtaellka'lrie sevasarth deomaraf fin, wax

such as beesmax whal e hydrous 53 | anolin, carnauba wax, candelilla
wax and its 3PdrikRaS \Félanmlg{ Fhatihe SaRoRicloreun anntemdciaf, theyristic
aci d, pa I’Btl C aC| g'@l ric.acid,..isostearic B acid, oleic acid, behenic
aci d, ecy a\cé’r}olqcr?'q‘%'t ARG (?Cllﬁ]arld‘qoar’r&ﬁ alkaldy acid and

cet Lst'eZP?'c'a c§hty“ﬁ’§' LA BARRRon ooy a@%ﬁa“%elweﬁiﬁ"“%'@ohﬁft anel:
| anol i n al cohglyn fﬂﬂHQQ£Q§}e%Jfﬂgle dyo h%ohten I%%gﬂ; dltlon
effect of the alkali is slight and as a result,
flowability of the mixed liquid cannot be improved. It
15 1is preferred to make the proportion of the alkali salt
at least 1/10 or more of the carboxyl group content.
It is more preferred to make the proportion of the
alkali salt at least 1/3 or more of the carboxyl group
content.
20 In the neutralization solvent distillation
removal step in accordance with the present invention,
a temperature of the mixed liquid at the time of
distillation is controlled as not to exceed 90°C. When
it exceeds 90°C, there is an accelerated thermal
25 hydrolysis reaction of the long chain N-acyl acidic
amino acid or its salt, and the resulting product has
inferior quality. Preferably, the temperature is

controlled as not to exceed 80°C. More preferably, it



.10 octyl dodecanol, ester oils such as isopropyl nyristate and butyl
stearate, volatile and nonvolatile oils such as netal soap and silicones

i ncluding straight silicone oil and nodified silicone oil, hunectants such
..as polyols including glycerol, 1,3-butanediol, propanediol 15 and
pol yet hyl ene gl ycol, trimethylglycine, sorbitol, pyrrolidone carbonates,

fact at es and hyaluronates wat er sol uBPe and oil sol uble polyners such as

hydr oxyet hyl ceIIquse r boxynmet h ceII droxyet hyl cel |l ul ose
hydroxypropyl |‘Fr%?'ﬁ’§/?]a iR %‘KI%’F?%I%e(E%: nﬁ‘?h‘ﬁe‘&e‘P ul ose, et hyl

cel I ul ose, cel]ul os drox ro cel I ul ose,

sol ubl e starc tg%z;ér/ y%e’flﬁ?/li cghter %‘.ﬁ' %tléﬁ‘ % %‘il%tbﬁene gl ycol

al ugi nat e, | GQ , i nyl 0 V|nyI met hyl

et her, 25 car%d%%%?%@ ?Eﬁ reﬁ%% %a%%y f${{f%&ékgﬁd%$ %'%d%t éﬁ% gum
qui nce seed, f@ééxﬁ%&i@@ t&%@&tﬁéa SN p AL LN ‘%F & reh,
xant hane gum dextran, succi nogl uclzlan curd N hya uérgﬁ? ac 31 gel atin,
54 casei ns aj bgHwkeg &é&}@gen nethoxyethylene mal ei ¢ anhydri de copolyner,
anphoteri c nmethacryl ate copol yner, pol ydi met hyl chloride

met hyl enepi peri di um payder yd@dle cooPDt yoms, el Yyiswi1Boetay e,
nitrocellulose and 5 silicone resin, thickeners and frothers such as

pol yet hyl ene xpnyavdl faf ttyheachyedesilier 1ioodygatyed hyd Brent fedd oaici d ester

met hyl gl ycoxi de and tetradecene sulfonate, sequestering agents such as

et hyl enedi am atainedodtile anibsttantk iaklwaptqohilfliting the free acid

hydr oxyet hyl.enedi am netriacetic acid and its salt, phosphoric acid,
ascorbi ¢ aci dErgudyefucig d, gl uconic ‘acid, polyphosphate and

met aphosp, @ antlseptlcs such as paraoxybenzoate benzoic acid and its
salt and f) enoxyet hanolHeXsf faerp%%‘?rH%e‘s}%@kﬂlé‘sg Rt @rve inshmlic acid,

adi pic acid, am c. aci d and aspartic acij dandruff and itch renovers
such as tri t)&-r%‘ba fbglrﬁ% q’éaa]trf 'Ia}ccy]acarcijléjlz‘f ™ R” i t hi on -and

| met | et b h, b h
dorvative, P AN R S IR TS S b

derivative anfossure- -boiling point curve in the system of

hydrophilic organic solvent/water. The long chain N-
15 acyl acidic amino acid is not concerned entirely in the
pressure-boiling point curve, and therefore, when a
temperature of the mixed liquid is determined, an
operation pressure can be determined from the pressure-
boiling point curve in the system of hydrophilic
20 organic solvent/water.

In the process in accordance with the present
invention, water is also lost with the hydrophilic
organic solvent during the distillation removal, and
therefore, as the case may be, there is required a

25 means for preventing the long chain N-acyl acidic amino
acid from extraordinarily condensing. Such a means,

for example, can be to intermittently or continuously



.salicylic acid derivative, whitening agents such as arbutin, kojic acid,
ascorbic acid and derivatives thereof, blood circulation facilitating
-agents such as Japanese chirata extract, cepharanthine, vitamin E and 25
,i1ts derivative and y -oryzanol, local stinuli such as tincture of Japanese
chillies, tincture of ginger, tincture of cantharis and benzyl nicotinate,
‘eutrophy agents such as various vitani®@s and anino acids, female 55

-h d t t fl t h
‘oryeyrrhet i o0, YEHIE ED L EBR P ELEIoY Bl B ToRstiaPPERR SR az ene,
de, 5
e R e e R
sul f ophenoxi dg,angd:Lapni crac genL s as, ment hol - and
o ?ﬂe 8£Qéd@9?ré glqlés%ls%gas hlgha%%?ﬁ%ﬁ?%?

canphor, anti hi stam nes, I cone s ances

silicone and w§&ﬁ|tﬁeﬁﬁx¥§éﬂﬁ ihPERPNSH Ol S, CéP}i%artlcu ar# ?ﬁ% ’

BHT, gallic acid and and purified water

conbi nati ob usesyel) §@dhYa mehss dbethEael A éi@em{@Oié(OéfPé@e’i@é‘efP&{?' eic
acid nethyl glucoxide, distearic acid polyethylene glycol, tetradecene

sul fonate, nyaisietesimnd iSheyt | Shpyhly NEbéydase NEtéSm Lﬁﬁé@ oo a

vi ewpoi nt of increasing viscosity and foam ng power, and the conbi nation
use with eachusephbtbatentsundace active agent is remarkably useful froma
vi ewpoi nt of further |lessening the irritative property. 20 The present
invention is illustrate@né rmioirporant | fadtdrs efrergnee t o Exanpl es and
others, but the present invention is by no neans limted thereto. Analysis
means and themF‘-ftk%a]u’sﬁFJr‘?fl Bebpns dittihapiesammovakntnon and ot hers
are as fqhioms gﬁéﬁ nlnatlon of inorganjc salt Respective ions were
measur ed USi IF 930 el YRR REA RN RN et stortamed intaimppar at us,
56 IR S/ AP ( nu actured by .Therno Jarrge] h provided that a chlorlne
i on was ion- c rat ogtaph %%%‘}%%P Jrﬁaa'é’lﬁ Cﬂhﬁ g%ﬁcﬁ t§9m0%P¥Y col um of

DI ONEX AS4SC

1we1ght during distillation, for example, according to
the means mentioned above. When the solid
concentration is higher than 50% by weight, there is
15 the possibility of high viscosity of the liquid or
solidification. When the solid concentration is lower
than 5% by weight, the concentration of the hydrophilic
organic solvent is lowered to decrease a distillation
efficiency. Moreover, a further concentration is
20 disadvantageously required in the case where the final
product requires a solid concentration higher than
that. It is preferable to maintain the solid
concentration from 20 to 40% by weight. It is more
preferable to maintain the solid concentration from 25
25 to 35% by weight.
Secondly, an illustration is given for the
non-neutralization solvent distillation removal step.

According to the process, the hydrophilic organic



.a guard colum of AGAASC, a suppressor of AMMS, an 5 eluent of a m xed
solution of 3 mmol /L Na2CO3 and 1 nmmol /L NaHC03. and a regenerant of 0.O05N
H2SO4' In the Exanples, the content of the inorganic salts is expressed in
.ternms of a nunerical value based on the weight of the long chain N-acyl
‘acidic amino 10 acid. (b) Determ nation_of long chain N-acyl acidic am no
acid and free fatty acid This was det ef#i ned according to high speed

Jiquid chro Vs L Q). using an ODS col u, n 15 eluent of

met hanol / mt%&%ﬁ%@%ﬁoé F@s?c’l]gfa%é%”hﬁ%%Yed?éTl%@bﬁﬁu%’aFacﬁW‘br enti al
refractonetri . ' 3 ml es.. all of the free fatty acid
contents vvere&fex%%g%%icr# e‘?%%ﬁm%‘?%ﬁagﬁ”ﬁa&c& 0 on the wei ght of

| ong chain N-acyl acidi i i ( rd [on of solid content
& ?ﬂé‘%&?.&u%ll\?\%&}%ﬁ B0

Solid content was neasured accordi ng |'oss On drying at 1050C for

3 hours. The $id i 1 HGEEYent efd ; | ent (% by
wei ght) = wei ght lafter dryei noéié\}/eiégﬂrg&blgf?o%%d ryl ncgesyll‘%’oq%[}é(d)

Det er m natg oprafsdrey tirdfantiWmnale Tey tiir%!aféaﬂtar‘&i mBH S EATREGHS Ng a
gas chromat ograph (GC-14A, manufactured by Shinmadzu Corporation), a

hydr ogen f| arfat ionibeiverh ddiedicig b M- 43S 2 G iWMantinA a% i@ | nner
di aneter, which was packed with a |iquid phase of PEGQOM 20% and a carrier

of 60 to 80 resh wAteamvsicrthty AVAMce dfh faromrssere sueh 69438, at an
injection tenperature of 200C, a colum tenperature was held at 120C for O
to 10 m nut eProvidacertdut & gamipsed tiem MIC tite 33QAudphidnid lelghrdic 200C
for 15 mnutes. The tertiary butanol content in Exanples is based on the
wei ght of t hEqlRRtcHal rthe Folutdandiic nat meneithan $Y &y @ejaidl.epti c
odor test . . .
10 and to maintain a solution temperature from 75 to
100°cC.
A temperature of the mixed liquid at the time
of distillation is controlled not to exceed 90°C. When
it exceeds 90°C, there is an accelerated thermal
15 hydrolysis reaction of the long chain N-acyl acidic
amino acid or its salt, and the resulting product
deteriorates in quality. Preferably, the temperature
is controlled as not to exceed 80°C. More preferably,
it is controlled not to exceed 70°C. With respect to
20 distillation pressure, it is recommended to carry out
distillation under a fixed degree of reduced pressure,
in view of controlling the liquid temperature.
When water decreases during distillation to
an amount smaller than 65/35 in terms of the weight
25 ratio between the long chain N-acyl acidic amino acid
and water, provided that a composition of the

hydrophilic organic solvent in the solution is not more

than 5% by weight, the solution easily becomes paste.



_An evaluation of an odor was carried out by 4 nen and 1 wonman, who were
all healthy, with respect to an aqueous solution of a salt of a long chain
- Nacyl acidic amno acid or a shanpoo conposition prepared by 20 using

. said aqueous solution of a salt of a long chain N-acyl acidic am no acid.
In evaluating, the liquid to be tested was placed in a glass screw pipe
-(35 mm dianeter X 78 nm height) and tAé tenperature thereof was held at

. roomtenperature and 8QC re%gectjvel .25 In the evaluation results of

Exanpl es, the Case whef 0 Ty WETARRT B ARt e Hhedor of

wher o any oni 3 e BEredind, 8 Y PR g S I RSt b 3SRF 1 < mr ked
ith X (f i f . j L . | uti

of 8 tri st harcr il NPt AQICTRENE A &AM dder AhS eI GR; 10"

amount of 1%&11@%@&3@%&%90%t&ﬁéﬁg;,egﬁ%&ﬁiwtof ugher than

-18C, and the tenperature of "either turbi Ite precipitation

(solidifyimg pojutd i vese obsein@thh Tt Gasasohers dwd tdedat urdidity nor

precipitation was observed even when the liquid tenperature reached -10C

I's marked wita tsnduitbyt hies e WETe widharhd Wdlidlidnail NYL6)Pi tation was
15 observed when the |iquid tenperature reached -10C or higher is marked
with X. The rasidic cimint sadiebthdwiny @il ya®d retaip Vies dex idrddVEd@mper at ur e
stability of a cosnmetic conposition prepared by incorporating the materi al
into 20 a |i qihel tegagiery mixddefdtithe.adiy), Medaiat iaan aafyl apyrdgnper at ur e
stability of shanpoo conposition A shanpoo conposition was prepared
according t Q@vad|de e sty idorpiom taforissmambdm afadmise. 2, and held 25 at
5C. The occurrence of turbidity was observed at 1 59 day, 1 week, 1 nonth,
3 nmont hs,1%nd 6 nont hs,I? (tddianrgytralization solvent

distillation removal step in accordance with the
present invention, water is also lost with the
hydrophilic organic solvent during the distillation
removal, and therefore, as the case may be, there is

15 required a means for keeping the weight ratio of long
chain N-acyl acidic amino acid/water within a range of
from 35/65 to 65/35. As a means for keeping the weight
ratio within the above-mentioned range, for example, it
is permitted to intermittently or continuously supply

20 water to the solution during the distillation removal.
In the case where the process in accordance with the
present invention is carried out in a stirring vessel,
such a means of blowing steam is effective from a
viewpoint of heat supply, because the steam makes good

25 wuse of latent heat.

By carrying out the solvent removal step as

mentioned above, the distillation removal of the

hydrophilic organic solvent can be attained while



. The present invention is illustrated in detail in the Exanples but is not
limted by the 5 exanples. (h) Determ nation of carboxyl group content
.About 0.3 g of a sanple was accurately wei ghed and dissolved in

.ethanol /water, and a phenol pht hal ein indicator was added thereto, followed
10 by titration with an ethanolic potas§iun1hydroxide sol ution. Reference
-Exanples 1 to 7 The separation region A1 the m xed systemof |ong chain

“of puri 11 cat | S P TR Tt R R b RE kR AR R EF R e vashi ng

step of the pgesgntihgvention, was measured by varying the mxing ratio of
t he above-nenti oned TConponents as are shown in Table 1. Data of respective

20 conpositions relatinfptp; &p @fggn%?%@fdeétg@g a0 ¢ ?ggﬁg $§yer

separated fromthe system of N cocoy glutam c aci rary

but anol / wat er s 6l €St oMEmoJAE, tﬁﬁfpfé%f'éﬁei‘\@éd@&ac?&é@r@@&e Exanpl es 8 and
9 25 The data of Table 1 was taken in a manner 60 simlar to that of

Ref er ence fxamphtesaliiht ion aSo Bhen€X@Pt £11Ht SEWWSnSEPRI StdoN region in
the m xed system of long chain N-acyl acidic amno acid/tertiary

but anol / wat erbécause vises hil gt 51 bpt i @at vemdva B SPE Cthe s S1 €O 05t drh ONS
relating to an organic |l ayer and an aqueous |ayer separated fromthe
system of N-cekroyteutraglinedi iqeid/nmmintzes hiynthémed Erhbstosphown. The
tenperature was 65C. Exans |lel 10 Acylation step To a m xed solution of
1,444 g (7.72 nol) of FRMHEIHYINGD -Qttutthetrewprohizatien &hd o of pure
wat er and 1, 235 of, 25% by wej ght sodi um hydroxi de aqueous sol ution
(sodi um hydr JX§Her it 2R taan ,sqlgaqnﬁﬁdqg:bklggn@rbyrwxm% s%ens ary but anol

aqueous Sfd ution s added, aﬂ’ld 1,760 g (7.56 mol, free fatty acid content
accordance with the present invention more efficiently

from an industrial point of view, the following process
is effective.
. In carrying out the present invention to
distillation-remove the hydrophilic solvent from the
15 mixed liquid of the mixed solvent of water and the
hydrophilic organic solvent, in which the long chain N-
acyl acidic amino acid is contained, it is effective to
adopt an evaporation technique using a spray
evaporator, wherein the mixed liquid is sprayed into an
20 evaporation vessel as a vapor-liquid mixed-phase flow,
thereby evaporating the hydrophilic organic solvent, as
disclosed in, for example, JP-A 5-49801.
According to this technique, the liquid takén
out from the lower part of the evaporation vessel is
25 circulated to a heat exchanger with the aid of a pump,
and thereafter the liquid is superheated to a
predetermined degree and is sprayed into the

evaporation vessel through a line provided to the upper



. 2% by weight) of cocoyl chloride was dropwi se added wunder a stirring power
of 0.5 kWnB over 2.5 hours, while cooling the resulting solution and
adjusting to 20 pH 12 with use of 25% by wei ght sodi um hydr oxi de.
.Acid-precipitation separation step Stirring was further continued for 30

m nutes, and thereafter the pH of the |jquid was adjusted to 2 by dropw se
adding 75% sul furic acid, and 25 the téﬁberature was kept at 65C. After

FOTPI 1\ o0 of pabbeot PR SGaRUdL BN, abLA! PGnLREsl] E‘x?@%?hgi‘ﬁgr EBfng it o

an organi c | aygfiyapd. ancﬁQBS@Eér1E€ el fed ﬁrggg Bl gpLayer uas optained. A
conposition of the organic |ayer obtained is s SwitrnT1aBFE 3*5%%ashi ng

step Washi ngfgneolygie To the separated organic layer, tertiary butanol
and water were added to obtain a mxed liquid of N-cocoyl-L-glutamc

acid/tertiarylbunanal {upber phAsa éQrEEQHOBE'QHeOEvgééggéﬁgﬁ%bg¥s$T'ght
respectively), and the mxed liquid was stirred at 65C for m nut es.

After finiShi ngerbeistate) ngrotvhaedi ¥8€ birqdbdeyas 1ahbowrd (P sktagd at 65C
for 20 m nutes, thereby separating into an organic |ayer and an aqueous

| ayer. 15 A cehposttcymlnﬁrﬂhalofgamltOWayartnbtatQﬁﬂdtbafgge@n1 and a
content of the remaining inorganic salt are shown in Table 2. Solvent
distillation vehehalingetendl (F}i éskane) aconeevhedatdethéolihe organic 20

| ayer separated and obtained so as to convert 50% of the carboxyl group of
the N-cocoyl -Previgadi Eoathe weperhpavtgafii theageapovatisnsuesseand
purified wate added_thereto so as to make a_solid content of 30% by
wei ght. The ré%u?Ylﬁ@nFFﬁﬁ%HnQBEOEhxédfhﬁﬂe¥a§§|@flh@e Piaohdr baf the, using
a 10 L gl ags yessel, vacuum distillation was conducted under a pressure of
327 62 ngﬁg EI% ﬁhﬁ?%ﬁrpﬁ?éf?e eqhEERr Ot 0°¥EERT alif2h 3kl AW O%ghﬁént. to

0 . .
30% by me'ghtof1ghng£§ta£§gha§ég£FIggetggperheated liquid sent from

the heat exchanger is evaporated to form the vapor-
liquid mixed-phase flow before reaching the line end.
3) The remaining excess heat in the droplet sprayed

15 from the line end is released before reaching the
liquid phase inside of the evaporation vessel.

The flow form of the vapor-liquid mixed-phase
flow is classified as shown in the flow constitutional
diagram of vertical vapor-liquid two-phase flow in, for

20 example, No.5 revised edition, pages 272 and 273 of
Kagaku Kogaku Binran (Chemical Engineering Handbook) .

When a liquid capable of bubbling is
distilled in the above-mentioned manner, the vapor-
liquid mixed-phase flow at the line end is formed into

25 an intermittent flow or a circulating flow. 1In
practice, the flow form can be adjusted by controlling
both a linear velocity of the liquid at the line end

and a temperature difference (degree of excess heat)



.distillation, the liquid tenperature reached 78C, and then the
distillation was finished, thereby obtaining 5 an agueous sol uti on of

tri et hanol am ne N-cocoyl-L- glutamate. The aqueous sol ution was found to
.have a solid content of 30% by weight, an N-cocoyl-L-glutamc acid yield
of 96.5% (in ternms of acid), a tertiary _butanol concentration of 60 ppm by
Vei ght, and a free 10 acid content of A3 by weight. The results are

ized i 2 Tahle 3. EX I le 1 ted, t
That the 15 { BhGAPSFuPo RIS SRAPRGSERRE Pr EHB SFASrBE pi carion step

h d 2 ' . ti t t
Standing 11 me Rt RSARaEn AR SaPEnLibEBBRkRERhYrs BocthRaLs6 Anu co,

tively. : ' g ' . bt ai ned 20
v ough & 1 ur Phoe C R e P e bR lee ™2 HR LA RS E PR Rt hyar oxi e 1o

the organic |ayer obtal edabhi@yeh, aablbklthgSERALAL! AlangR 8% haifgnvert

75% of the carboxyl group of the N- cocoyl-L-glutamc aci gani c

| ayer to ibs 2bchaht spaag Evapbentaddi Ng pPYrgowat Bl ot REr 8L to rmake
a solid content 30% by weight, the resultingﬁoliquig was n@ggg geestirring.

Thereafter, thiégbobuihing3aldobt Ebhabheatienvyabdated WBSacaagpetegsunder
conditions shown in Table 2. Twelve hours after starting the distillation,
the liquid tenpeinflvenceacwiilch2€pndanstbiont peodudtst atbapieaures
finished to obtain an aqueous solution of potassium N-cocoyl-L-glutamate.
The resul ts avkerubrheragelathoabeacRkiandsTeapl bs3caFxbedl eu8 iR Exanpl e 1
was repeated up to the washing step to obtain an organic |layer. To the
separat ed or gahted sajeentteftaaetonelwaber anandavkichecendensattonobt ai n
a m xed IL&uid of N-cocoyl:L-glutamc acid/tertiary butanol/water in a

removed.

In carrying out the solvent distillation
removal in accordance with the present invention for
distillation-removing the hydrophilic organic solvent

15 from the mixed liquid of water and the hydrophilic
organic solvent, in which the long chain N-acyl acidic
amino acid is contained, a thin-film type evaporator
can also be used.

The thin-film type evaporator can be

20 exemplified by a falling thin-film type evaporator,
wherein a liquid is allowed to flow down in a ligquid-
film form and heated, thereby evaporating a solvent,
and a vapor and a condensed liquid are separated from
each other in an evaporation vessel, a centrifugal

25 thin-film type evaporator, wherein a liquid is spread
on a heating surface with the aid of centrifugal power,
thereby forming a thin-film, and a stirring thin-film

type evaporator, wherein a liquid thin-film is formed




.15 respectively), and the mxed liquid was stirred at 65C for 20 m nutes.
After finishing the stirring, the mxed liquid was allowed to stand at 65C
for 20 mnutes, thereby separating into an organic |ayer and an aqueous
.layer. After said separation, the organic 20 | ayer was obtai ned through a
further separation. After adding 25% sodi um hydr oxi de aqueous solution to
the organic | ayer obtained through a £0rt her separation so as to convert

715% of the c roup.. of .t he N-cocoyl -L-glutam.c acid in the organic
25 layer to iacgrgogs(ﬁefa}tglanr’?d Yhhast ba’ﬁa‘f‘?{belapq.ﬁ]égq/\;‘ikber heafing os%g]ae%eto make
a solid cont gt 25003y wei ghty g 4de resulting liquid was mxed under
stirring. 64 fherea ter, e solvent distillation renpval step was

conduct ed under conditi i . Tabl - Twel.y s after starting
the distillation, the ]ﬁ?atlﬁ 1te erﬂaa[tlunr gpragcigkeaﬁ%ﬁe %ﬁg{c{ r?g"rnl‘fr?e“ 5
distil|ation amifd i A PRI HMAINEAUS SRl Yldllno! sodium

N-cocoyl -L-glutamate. The results are summari z e 2 and Table 3.

Exanpl e e 9 MR, 3 tas HRIAAHALIIRJ Gdii Al N ar SRRl that the

washi ng step was conducted two tines, thereby obtaining an organic | ayer.

To the separ atrefhniar garliveertayRy .ad eidt o/ dRRaOltRNGAM & Walee added to
obtain a mxed liquid of N-cocoyl-L-glutamc 15 acid/tertiary butanol/water

in a proport ipoedsfct .19/127 /iy %cddwems ghits t irldspdcein weimgvaland ddie ani xed
liquid was stirred at 65C for 20 m nutes. After finishing the stirring,
the nixed |i qentands ofl Itemid any Stdehcdt i6@ads 20 he rfirtomrs 0 .therce by
separating into 20 an organic |ayer and an aqueous |ayer. After said
separation, th0 SRFakYC Wehght o rshpgiafarakivo figem 0 .flurttch 0 0s gpar at i on.

To the organic | ayer obtained through a _further separation,
tri et handiani¥¥e “‘(%Qhéddéﬁll‘%’o mare preferadivefirogod.df tichd Sfampax Py group of

the N-cocoyl -L, tamc acid in th rganic_layer to its salt, and
y wef%ﬂé ased on the wéié%tgo% the N-acyl acidic amino

acid.

The present invention relates to a long chain

N-acyl acidic amino acid or a salt thereof, and an
15 illustration thereof is given as follows.

By carrying out the process in accordance
with the present invention, substantially no free fatty
acid is produced in the production step of the long
chain N-acyl acidic amino acid in accordance with the

20 present invention, or if any, a quantity thereof can be
restrained to be markedly small. 1In addition, the
obtained long chain N-acyl acidic amino acid has
substantially no odor and a very small content of
inorganic salts, and therefore is in a high purity and

25 remarkably useful for industries.

In the long chain N-acyl acidic amino acid or

a salt thereof in accordance with the present



further pure water was added thereto so as to make a 65 solid content 30%
by weight. The resulting liquid was m xed under stirring. Thereafter,
Using a spray evaporator, the neutralization solvent distillation renoval
.step was 5 conducted. A spray evaporating apparatus is shown in Fig. 2.
The apparatus is conposed of (1) evaporation can (inner dianmeter 300 nm
hei ght 700 mm), (2) liquid- circulatind?dunp, (3) heat exchanger, (4)

nozzl e (inner . i ter of | ine_e 4, for spraying a heated
vapor-l§quid ﬁﬁgggkg aseafF8ﬁgﬁﬂkooﬁhgg8végg}gﬁpbﬁ ggﬁ¥s %§)n6§n@@ﬁ§er f.or
condensi ng ev at ed . tapk, . pf distille jquid. In Fig. 2, TI
and FI stgnd eggp %gtg a??é?ﬁ?eE?% chﬁoFﬁgnHef?h PgdkggtgP?nghalg

respectivel y. NThey9PgeabionaRinbNEc2APALALUS LEn0ERET BF! Yo eXRLai ned. The

liquidis circulated fromthe T'ower™ part of the evap t¥ the punp,
and sent to thetahoa!isxeharger Therbbaubf B91RG:oHE BhaLhCoRho20
end, arly

exchanger is superheated, and com ng near the nozzle n grada

evaporatesStowébghtaoﬂaﬁné-lbﬁyidhﬂiﬁeﬂ=a@§§5§ciaici§mf§5e9ci5?t t he
distillation can be carried out under a non-bubble condition even when a

liquid capabl e of bubblWhenisheseforgbeicashl ow eat8e@f 2% bienciggy! ated
liquid (a linear velocity at the nozzle end) and a degree of excess heat

(di fference beaseénon thenpeightrefolonpechaimiN-eoyEracodiot gmihe heat 66
exchanger and that of the liquid going out of the heat exchanger) are
control | ed so2&kdt cPhekEPhkat horrandt eurbidiow ascuheat |@vldwr m at this
time. In the gresent Exanpl e, vacuumdistillation S was conducted under
condi tions of *PFREEYFEr BfWheR dptpFuecus | sebutien oef ty oilt hef | thyei d at t he
nozzl e egg of abqaé 1.5 msec, apd a liguid excess heat of about 20C,
while addthg PHS TRaEr NoAgel tacidis amine i acid v entCeImaods by wei ght at
the tinme of distli jon. 10 3.5 ur-after starting the distillation, the
i qui d (%5ﬁ§$éf%ion prepared by 1ncorporat{ng g salt of the
long chain N-acyl acidic amino acid into a liquid
detergent. The content of the inorganic salts is
preferably not more than 0.5% by weight, more
15 preferably not more than 0.1% by weight.
When tertiary butanol is less than 0.1 ppm by
weight based on the weight of the long chain N-acyl
acidic amino acid, the masking effect is not
sufficient. Whereas, when it is more than that, the
20 masking effect can be observed, but there is also
created a problem from the odor of tertiary butanol.
Such a long chain N-acyl acidic amino acid or
a salt thereof can be obtained through at least the
washing step in the above-mentioned production step.
25 As another embodiment of the present
invention, in the long chain N-acyl acidic amino acid

or a salt thereof, the content of the inorganic salts

is not more than 1% by weight based on the weight of



.tenperature reached 62C, and then the distillation was finished to obtain
an aqueous solution of triethanolam ne N-cocoyl-L-glutamate. The results
are summarized in Table 2 and 15 Table 3. Exanple 5 Exanple 3 was repeated
.up to the washing step, except that the washing step was conducted two
times. To the organic |ayer obtained through a further 20 separation,

pot assi um hydr oxi de was added so as t 048convert 75% of the car boxyl group

of the N - Ly i id | t he, i | a) to_it It d

S o vat oy Oucths ol NS RS T b QLIRS d VBT Afaua Sepnans oy
ight. Th i i i ] d ti i Th ft , th

neubra i zati ont oot verdd EACHY R 1% S O R o Fedr oG,

follows. Usi ngaddi® S@nendRpdy YSoASchd fa&@pp Ligs fa ﬁrggc ! o OPgf@tion of

Exanpl e 4 was repeated, except that ressure conditTon Was changed to

83 mmHg. 3.5 dlins acfder ﬂ@rﬂ,:;?aét%lgiﬁlg,#ﬂté ediét r(;&gi%%t%a?ié elperature

reached 460C, and then the disti ion was finis n an aqueous

solution o POt WREYEOF BAving H WeHBd e Jhehesthds Al ized in
Table 2 and Table 3. Exanule _E 10 Exanple 3 was repeated up to the washing

step, except dhatott heowasthiarg S0P MAsvenfilGackd Wh tHdmBeeidi: tde organic
| ayer obtained through a further separation, 25% sodi um hydr oxi de agueous

sol ution was lenttiethasinn a-aaykawietic ZRbmd ddirl ciay hm®row eup ffr t he 15
N-cocoyl -L-glutamic acid in the organic layer to its salt, and further
pure water WS ddtfednerand cisentons knmke allsol ithe ditentfafty?5% by

wei ght. The resulting |iquid was m xed under stirring. Thereafter, the
neutral i zati AF ISR sti0% Ay oreicdnokesed an wihe 2¢ight iofd lortg as

foll ows. ing the same apparatus as in Exanple 4, the operation of
Exanpl e zﬁaﬁ%&l‘&ﬁ%%@éﬁlq r?aftlrtqwéwld'npprecipitationp and

turbidity occur at a low temperature when an agueous
solution of a salt of the long chain N-acyl acidic
amino acid or a cosmetic composition prepared by
incorporating a salt of the long chain N-acyl acidic

15 amino acid into a liquid detergent. The content of the
free fatty acid is preferably not more than 2.5% by
weight, more preferably not more than 2.0% by weight.
Such a long chain N-acyl acidic amino acid or a salt
thereof can be obtained through at least the acylation

20 reaction step, the washing step and the solvent
distillation removal step in the above-mentioned
production step.

As a further embodiment of the present

invention, in the long chain N-acyl acidic amino acid

25 or a salt thereof, the content of the inorganic salts
is not more than 1% by weight based on the weight of
the long chain N-acyl acidic amino acid, the content of

tertiary butanol is from 0.1 to 750 ppm by weight based



.pressure condition was changed to 254 nmHg. 3.5 Hours after starting the
distillation, the liquid tenperature 25 reached 720C, and then the
distillation was finished to obtain an aqueous sol ution of sodi um
.N-cocoyl -L- glutamate. 68 The results are summarized in Table 2 and Tabl e
3. Exanple 7 Exanple 1 was repeated up to the washing 5 step, except that
cocoyl chloride was repl aced by Iauroyﬁ9chloride. To the organic |ayer

obtai ned thrgug r separation, triethanol am ne_was added so as to
convert 50@60§Htﬁggcgggéggloérgﬁﬁ %?nghgﬁﬂ&nl ROV - 2<yPUE aRENQCi d i n the
organic |ayeratoqitgndo I pure _yat er was_added t%ereto So as to
nmeke a soIidaconfen?&oFﬁ%O%gggg&%ig%tFﬁghgr?%sg?EF%ga?f ut® PRBs ni xed
under stirringordhengaftess Liey ralikzation sol i S i%lation
removal step was carried outpase?ﬁ{:o%#&%&%s?gé ‘?%géggn%ka lib?ar atus as in
Exanpl e 4, t hEon@pehaih Of- &y EX20P8 £c 4afiPiso ' SRERL €0, 8XC hat, Lhe
pressure condition was chand%d to 149 nmﬁg? gﬁ?'hoﬁ?§§ %Fi%égs?%?{?ng t he
distillati®n Ntheyli guidiéemmenataces seaghesh 60G f’{&'ft e
distillation was finished to 20 obtain an aqueous %o uti%ﬁ?d@g

tri et hanol ani oletdknédutioydudgh 0h tit Bedd €. tHOea s PEak £ 5n aF &a SL{BRIL in Tabl e
2 and Table 3. Exanple 8 25 Exanple 3 was repeated up to the washing step,
except that ttiee weas$ihing s¢tegp varsd coinel Uss Bl tv0d £9: 1 11 A8Son arshdher eaf t er
the solvent distillation renoval step was conducted as follows. Using the
sane appar at USteR ih themievermemei oropR et oductoforExatte € 4 was r epeat ed,
except that the 5 inner dianeter of Iine end in the spray nozzle of the
spray evaporating apparBttsakeie dretganed longnyhain Ntdwy brasisiie

conditio s _changed, t o, 270 :
rha%iamlno££c1 in acégggﬁnce with the present invention,

wherein a content of impurities such as odoriferous
substances originated from the hydrophilic organic
soivent, the inorganic salts and the free fatty acid is
limited to a fixed degree or less, can exhibit a

15 remarkably superior performance when compared to a
conventional one.

With respect to typical uses of the long
chain N-acyl acidic amino acid, for example, there are
enumerated materials for industrial detergent and

20 treatment agent, materials for household (clothes,
kitchen and house) detergent and materials for cosmetic
products. It can be said that the uses as materials
for cosmetic products are particularly effective,
because such uses make the best use of low irritating

25 property, which is a characteristic feature of the long
chain N-acyl acidic amino acid or its salt.

The cosmetic products in the present

invention are generically quasi-drugs and cosmetics



.Two hours after starting the distillation, the liquid was sanpled, and a
wei ght ratio between N- 10 cocoyl-L-glutamc acid and water and a tertiary
but anol concentration in the liquid were found to be 55/45 and 4.2% by
-weight(in-liquid concentration), respectively, and at that tine, the
liquid temperature was 68C. Further, four hours after starting the
distillation, a 15 weight ratio betwee§QN-cocoyI-L-gIutanic acid and water

daterti : Lop.in the.|igui f to be 53/47
20 5 ppm by SEPORE O ot ArnaRRIEAERa, fErs o Eabet | seegtEina ar that
time, the 1igyi hed 73C. Then. the 20 djstillati
Finished to obrarn aone kool | GUrar SoATS: B Ror 8593 Bomaer gheophes, o 0

N-cocoy! - L- gl uhasisriCalodor bRt 81 XBobl | gbidey@s fLifd, §0;Qbtain a white
solid of N-cocoyl-L-gl u?a?ri c acid. %e"g%(gﬁ S %éiegsﬁgr)ngrﬁc?lgnd in Table 2

and 25 Tabl e GepExaspte Qgﬁxwmﬁaﬁr;’\iﬂ?eé,epﬁé‘ﬁﬁgn&?tlt@a\z?e Yeghkeg, 70

step, and thereafter the solvent dis | ation renova was cohduct ed

as fol l ows5 Usatly phedser®, apddi 64 ted a6osme EX@EPARH dnedCaroper ation of
Exanpl e 4 was repeated, except that the 5 inner dianeter of line end in the

spray nozzl e tfotipasises ayr eyvapderd | NgSHEPDE B UsxARS1 Ehapgeghd 0 10 nm  and
the pressure condition was changed to 356 mMg. Two hours after starting

the distillat¢otmeties|avpivhsiascosmeepl es, swurtl @ Wb Jhét redde, bejveen
N-cocoyl -L-glutamc 10 acid and water and a tertiary butanol concentration
in the |iquitPstr C¥eamd Raste B0 bimhid 0%l faw ghdfamalé quid
concentrati03$, 'rezpectively, and at that tine, the liquid tenperature
was 750C. Fo OIfft AR} ngFhamper sand [kainkinsewihgir ratio

bet ween N-cocovl-L-glutamc acid and water and a tertiary butanol
concentr ;&59 oncc?sr{n%/%]ecﬁ ?ﬂ{ﬁkbl %r}éalf%dﬁbe't N Umeatunentd aIgim (dxeam

wei ght (i n-11 gui.gd cqncent i on). espectively, and,at that tinme, the

i qui d tenpe(rjéejldt]ﬂr}'eq‘ﬁrsggc%o?dnB . . 9%te T 9 IR TEC TS shed to

and split hair coating agents), hair set agent (hair
0il, set lotion, curler lotion, pomade, stick pomade,
bintuke (sidelocks) oil, hair spray, hair mist, hair

15 1liquid, hair foam, hair gel, water grease), foundation
cosmetics such as general cream, milky lotion
(cleansing cream, cold cream, vanishing cream, hand
cream), mustache shaving cream (after-shaving creanm,
shaving cream), toilet water (hand lotion, general

20 lotion), Eau de Cologne, mustache shaving lotion
(after-shaving lotion, shaving lotion), cosmetic oil
and pack, makeup cosmetics such as toilet powder (cream
powder, solid powder, face powder, talcum powder, paste
powder, baby powder, body powder and liquid face-

25 paint), powder, foundation (cream form, liquid form and
solid), lipstick, eye-brow pencil, eye-cream and eye-
shadow mascara, perfumery such as general perfume,

paste perfume and powder perfume, sunburn or sunscreen




-20 obtain a mxed |iquid containing 41% by wei ght of N cocoyl-L-glutamc
acid. The mixed liquid was dried to obtain a white solid of

N-cocoyl -L-glutam c acid. The results are summarized in Table 2 and Table
~-3. 25 Exanple 10 Exanple 3 was repeated up to the washing step, and
thereafter the solvent distillation removal 71 step was conducted as
follows. Using the sane apparatus as iﬁlExaane 4, the operation of

, hat the _inner dianmeter of line end in the
Eﬁ?gelﬁoizrgs%§§§§giggs%§§§e%%a%%? P RgChpparattieehaSt eABngeWP¥ra0 nm and

b & . Two__hours ter starting
the Gisti|latson S perpEaT SRRRE°E et l gras\}\%?‘@ﬁ?e???} ‘Rfhken
N- | - L-gl bE€i c&Cé n t Lafy tanol ~concentration
10 the 11 ui e o s Pl i BT BN A raE T qui o
concentrat i Onfemé€SPLCeYY €l ¥neBNbdthet § HAL iiﬂﬁcoéxﬁéﬁé%‘;%gcﬂe erature was

81C. 4 Hour- after starting the distillation,” a welg 0 between

N- cocoy! - L5 gl Lipet belachs Al Ve €dm ANek-al t @54 Yod 5 | concentration
in theyliquid were found to be 62/38 and 6 ppm by weight(in-liquid

ncent rati orfoothmspeeton powdend @id tbeth tedEmet 1@s | d@h thd efpgg ature
?gached 87C.m¥%en, t he disti??ation was finished to obtain a mxed liquid
cont ai ni ng 622ky amd ghativfoN 20 Espeylallyl wienigredick dhecwa xed |iquid
was dried to obtain a white solid of N-cocoyl-L-glutamc acid. The results
are sunmari z&F $FeMAbIen thimh Teab| ext3nHeaint eusldd 2ForExegl #bdveras repeat ed
up to the washing step, except that cocoyl chloride in the acqutlon
reaction st e&?ﬁﬁ%%d@fh FIMRNES c Nk dosmetil ashar® fawnteriadrure in

i n to 50C. _Thereafter, the solvent distillation
';grem\\ll\lglsh!s]trtgpsétﬁg%nev&scsclhaar%edin part%cular most suitably used in the

wash cosmetics.

In addition, the product of the present
invention can be used in combination with various kinds
of materials usually used in cosmetic goods. Specific

15 examples thereof are anionic surface active agents such
as fatty acid salt (soap), alkyl sulfate (AS),
polyoxyethylene alkyl ether sulfate (AES), a-olefin
sulfonate (A0S), alkylbenzene sulfonate,
alkylnaphthalene sulfonate, alkyl sulfonate (SAS),

20 dialkyl sulfosuccinate, o-sulfonated fatty acid salt,
N—acyléminate, salt of N-acyl-N-methyltaurine, sulfated
fatty acid, polyoxyethylene styrene-modified phenyl
ether sulfate, alkylphosphate, polyoxyethylene alkyl
ether phosphate, polyoxyethylene alkylphenyl ether

25 phosphate and formalin condensate of
naphthalenesulfonate, amphoteric surface active agents
such as alkylbetaine, alkylamidobetaine,

alkylsulfobetaine and imidazolynium betaine, nonionic



conducted as follows. Using the sane apparatus as in Exanple 4, the 5
operation of Exanple 4 was repeated, except that the inner dianmeter of
‘line end in the spray nozzle of the spray evaporating apparatus was

. changed to 10 nm and the pressure condition was changed to 234 mrHg. Two
hours after starting the distillation, the liquid was 10 sanpled, and a
‘weight ratio between N-|auroyl-L- glutéﬁic acid and water and a tertiary

“wei Gt (i 11 GO Roh A (Y R AP ARt e fae e

2 voi ght T at o perias, A Ao i Pl B ort ey
el Gt (1 11 oy 0 R SR S A ERRRARE ° R8T 28
obrain a m et T eonai i o5 By h ol R e ¢

acid. The mgaadl,qycl was inyakre Qi itdhe i Ather,

N-lauroyl -L-glutam c acid. 25 The results are sumarized in Table 2 and

Table 3. 73 payhydrie B2 dotiplfatk e i praitth updied he washing  step,
except that sodiumL-glutamte nonohydrate and its anount in the acylation

reaction st eppodarxystdyjethes pad vihyahpiar taleciwild fatyl Q28 @ gaktdzalmol ), and
the tenperatures in the acid-precipitation separation step and the

washi ng st ep &&dex  cippigekvier I80G0e rfediiactaaia \estekhe pediviedryderlsol vent
distillation renoval step was conducted as follows. 10 Using the sane
appar at us as fat % aadce estathe PdpEraiatdiy lsmemhansianed \was treapevdtled, except
that the_ jnner, dianeter of line end in the spray nozzle of the spray
evapor at infg &PAEFEE e &Tded g neD R taA@t lamdgeyf@tdandi ti on was

changed to 270. ..15_The solvent .distillation remval step was
9 acfgﬂg%rtlal ester, catloﬁic surface aégive ageA%s such

as primary to tertiary aliphatic amine salt, alkyl
chloride ammonium salt, tetraalkyl ammonium salt,
trialkylbenzyl ammonium salt, alkylpyridinium salt,

15 alkylhydroxyethylimidazolynium salt and
dialkylmorpholinium salt, high molecular weight surface
active agents such as sodium alginate, starch
derivative and tragacanth gum, natural surface active
agents such as lecithin, lanolin, cholesterol and

20 saponin, fats and oils such as avocado oil, almond oil,
olive oil, cacao o0il, sesame oil, safflower oil,
soybean oil, tsubaki oil, persic oil, caster oil, mink
oil, cotton seed o0il, Japan tallow, coconut oil, egg
yolk oil, palm oil, palm kernel oil and synthetic

25 triglyceride, hydrocarbons such as liquid paraffin,
vaseline, ceresine, micro-crystalline wax and

isoparaffin, wax such as beeswax, whale wax, hydrous



—

_carried out as follows. Two hours after starting the distillation, the
liquid was sanpled, and a weight ratio between N- cocoyl-L-aspartic acid
and water and a tertiary butanol 20 concentration in the liquid were found
_to be 54/ 46 and 3.6% by weight(in-liquid concentration), respectively,
and at that tinme, the liquid tenperature mas 690C. Further, four hours
*af ter starting the distillation, a me5 rati o bet ween

-N-cocoyl - ri.i.¢c. aci_d_and water tertiar utanol concentration
inthe Ii qU| 3%\%&1@%% SIEA gaabgrag&” Eémg%g ?d‘apﬁﬁ‘lxb)? 1§ﬁt (in-liquid -
concentratio ti , t tinme, the Uld t.enperat ure
reached 730(?9 ﬁéﬁﬁﬂ$%3 éa?%ergﬁgfgllgtlon ﬁgghfFﬁ'éﬁg Fo 35Bfai n a m xed
l'iquid Contﬁbﬁh@&1%4%bQH‘Mﬁd1 i e9k @Fﬁgﬁo%ke r3xPak IbL aspgtea} ig m xed

liquid was dried to obtain Ite so cocoy artrc acid. The

results are saeBrioaedd r&cI@bl %e%e%ri@ Lhle IndexyTRhg13-AQ, acyl ation

reaction st ep was carried out in the sanme manner~as I n arrpl e 1, except

that tertisaryanbQibuttately ardd,head@yahodfinP¥ae cyakerd an"dh%o%%y' ation
reaction step in Exanple 1 were changed to acetone, and 2,405

respectivel ylanod iac €hery w&iduShdgh&raalc@ﬁBQ@tsQEhZaélaaﬁkleO t he
resulting reaction mxture, 20 L of water was added, and 75% sul furic acid

was 15 addedaflkeheflo tetadplst ceheslktiequiid tdcpHol, FReaefadalcehystal of
N-cocoyl -L-glutam c acid precipitated was separated by filtration and
dried. The obigyAedlNohodcopehenylupdribodci danad ihoaddohelcont ai n sodi um
chloride and_sodium sul fate as the_inorganic salts in 20 anmounts of 1.7% by
wei ght and 1hysregenatgrt 1anPé§peét1F9ép3 bexwddesanhd wedght of
N—cocoyl-b- glgt?giﬁ acid. In addition, the odor that originated from

acet one ¢dnd&RE¥LFS eﬁPBH&ct§sﬁ§§ Sd&r uchrast AePPTER¥ loBYARAEALE

N- cocoyl - L- Iuta cid was. 25 adju d to_the sa xed . lLiquid
Conposytlongas Ighgxz earate, voh %tie and nonvo atn&e 01lsqsuch

as metal soap and silicones including straight silicone
0il and modified silicone o0il, humectants such as
polyols including glycerol, 1,3-butanediol, propanediol

15 and polyethylene glycol, trimethylglycine, sorbitol,
pyrrolidone carbonates, lactates and hyaluronates,
water soluble and oil soluble polymers such as
hydroxyethyl cellulose, carboxymethyl cellulose,
hydroxyethyl cellulose hydroxypropyltrimethylammonium

20 chloride ether, methyl cellulose, ethyl cellulose,
hydroxypropyl cellulose, methyl hydroxypropyl
cellulose, soluble starch, carboxymethyl starch, methyl
starch, propylene glycol aluginate, polyvinyl alcohol,
polyvinyl pyrrolidone, polyvinyl methyl ether,

25 carboxyvinyl polymer, polyacrylate, guar gum, locust
bean gum, quince seed, carrageenan, galactan, gum
arabic, pectin, mannan, starch, xanthane gum, dextran,

succinoglucan, curdlan, hyaluronic acid, gelatin,



.washing step of Exanple 1, that is N-cocoyl-L-glutamc acid/tertiary

but anol /water = 33/25/42 (% by weight, 75 respectively). The resulting
.liquid was stirred at 65C for 20 m nutes, and then allowed to stand at 65C
.for 20 mnutes, thereby separating into an organic |ayer and an agueous

" layer. 5 Thereafter, using the resulti%%tnixed l'iquid, the solvent
-distillation renoval step was carried as follows. Using the sane

t h t f Exanpl t ed, t
ohet The 10" SReF A Eatplni b o RESERY: [RePhenigByfags harefline spray
t t he pressure condition was
changed 1o 2 o R bae BopCLOROE . oRQr R e nicteCBr L FE  Shpohmehe |1 qu: d
| ed, j ta 15 d d
water and a tertf%‘%?’;‘*%%)?anoﬁ‘f‘%%ﬁ%ﬁﬁ%%‘??at LR SoERL i Blradelifte o he

53/ 47 and 4. Woxbdlwéﬁhtpoiwmyguaéie@%erﬁiéfa ﬁiluic?éé’ o hgvely, and at

that tinme, the liquid tenperature was 68C. Four hours er starting the

distillati®n,shliedghtresind Hietvesmerd &h&oﬁﬁwihér§|éﬁéﬁn&éac'd and wat er
and a tertiary butanol concentration in the liquid were found to be 53/47

and 5 ppm by nelygthylend i gllycb L ofweny radidndster £ P thy Pdlgk at  t hat
time, the liquid tenperature reached 73C. Then, the |st|IIat|on was

finished to 2ERUH Al estwed metjuy Iy yedsad de rrgucﬁa%ttlyam&m of N
cocoyl-L-glutanmic acid. The mxed liquid was dried to obtain a white solid
of N-cocoyl - ISytianate aequesterindtagerecs syt as had al nost no odor that
originated 76 fromthe acetone condensation products. The results are
summari zed | @%%‘eﬁ%%@é@cm@%d vandddreplsmllt 5 Exanple 1 was

r epeat ed LtF to he aci.d-. pre |%‘!ltat| on step, except that the anount of
cocoyl Il o P SRS TH MY A g aGisl Jandrdl tshesaldbt ai ned

organic |ayer h&éﬂﬁdf%é’é%géﬂ]ascor f%uégl rs%cc:.nlc acid, gluconic

acid, polyphosphate and metaphosphate, antiseptics such
as paraoxybenzoate, benzoic acid and its salt and
phenoxyethanol, buffer agents such as citric acid,

15 malic acid, adipic acid, glutamic acid and aspartic
acid, dandruff and itch removers such as
trichlorocarbanide, salicylic acid, zinc pyrithion and
isopropylmethylphenol, ultraviolet ray absorbers such
as benzophenone derivative, p-aminobenzoic acid

20 derivative, p-aminocinnamic acid derivative and
salicylic acid derivative, whitening agents such as
arbutin, kojic acid, ascorbic acid and derivatives
thereof, blood circulation facilitating agents such as
Japanese chirata extract, cepharanthine, vitamin E and

25 its derivative and y-oryzanol, local stimuli such as
tincture of Japanese chillies, tincture of ginger,
tincture of cantharis and benzyl nicotinate, eutrophy

agents such as various vitamins and amino acids, female




.added to obtain a mxed liquid having a conposition of 10
N-cocoyl -L-glutam c acid/tertiary butanol/water = 28/58/14 (% by wei ght,
-respectively). The mxed liquid was stirred at 65C for 20 m nutes. After
.finishing the stirring, the mxed liquid was allowed to stand at 65C for
60 m nutes, but no separation of the Ii%gid 15 was found. The mxed liquid
-was subj ected to solvent distillation>®noval under the same conditions as

.those inth t sdisfil]lati noval step of Exanple 1. 12 Hours
after startiﬁ%é?%éﬁgi%g#é%at#%hfogﬂigl?ﬁg?HaEGPFen%%Fhth@lﬁ@%%h@§Y780, and
t hen the di st} L O S,f1 D t her eby_obtai nj ng an aquepus sol ution
of triethano?%%?%% %f%@e%§|-€i%$§gﬁﬁ% 1 ThECD 0d%t¥g%ﬁ5heﬁﬁﬁhﬂ to contain

the free fattycagi ' ani [ ch | arge amount, 25 The
results are su%mr%%gg?%ﬂ% f eégl%ﬁ%iﬁ'éb&egg‘?n97 HHATART UL Bkl e 2

Exanpl e 1 wasan@ £k e W L Pl i tep, .except that
term)ary but aarlml Qzﬁ t?}llgtiaéf)r%%%‘t %fct%hrr@ér\?\g% eér{ll&?] Et?%egla% | 2197 reacti on

step 5 wer® chﬁg%lmwﬁtm@f@ig,%&wrgfmﬁ#plgl AGgLone was used
e

in an anount of 2,312 m, and the tenperature Int ac“‘éﬁpreci pitation

separation staplomiade ¢haige dsd Df EKendeidd earpdt @dmere o SaqI Ccé&b’f‘:{g
acetone and water were added to obtain a mxed liquid 10 having a

conposi ti on cigeRttbcith lagimdrarhal lindcd Atk 0 N el Bt am i L5/ 42 (% by
wei ght, respectively). The mxed liquid was stirred at 50C for 20

m nutes, and $hereuie erukd tasvess toich aml High Gl leduldess i hido &epar ati on
of the liquid s, found. The m xed |iquid was subjected to sol vent
distillation G% 1S i origiadmdrer aslgi |ant taxitdeoses durH hes |Haent

distillatjon val, step of Exanple 1, except that pressure was changed
to at msp%ogrigéﬁglr)egfgﬂrlé? aE AR MG angd Ry fied wastedd ation, the 20

|l iquid tenperature rea%@%ifg%(%rf%ndt 2?%gﬁ%ination use with fatty

acid diethanolamide, polyoxyethylene dioleic acid
methylglucoxide, distearic acid polyethylene glycol,
tetradecene sulfonate, myristates and

15 myristyldimethylamine is useful from a viewpoint of
increasing viscosity and foaming power, and the
combination use with each amphoteric surface active
agent is remarkably useful from a viewpoint of further
lessening the irritative property.

20 The present invention is illustrated in more
detail with reference to Examples and others, but the
present invention is by no means limited thereto.

Analysis means and the like used in Examples

of the present invention and others are as follows.

25 (a) Determination of inorganic salt
Respective ions were measured using an

inductively coupled plasma emission analysis apparatus,



.distillation was finished, thereby obtaining an aqueous solution of
tri et hanol am ne N-cocoyl -L-glutanate having a solid content of 30% by
wei ght. The product was found to contain the free fatty acid and inorganic
..25 salts in each | arge anobunt, and there was aware of an odor originated
fromthe acetone condensation products,._ The results are sunmmarized in
Table 2 and Table 3. 78 Conparative Ex°fi 1 e3 Exanple 1 was repeated up to

the acid- pregi-q i T e resulti organic .layer, a .25% sodi um
hydr oxi de aq;ﬁé)l‘t}l’s}zg%l %@lte%%%urgea%}(y s’@eaxg“qs rc%ﬁvésth)%%#ﬂv’tdﬁé;car boxyl
group of N-cagpw -1 -~10l Jitam ¢ [Ci | "Slé%! ur e ter was added
thereto so ag'qit%(;é naﬁkceﬂad&tslgﬁ g"c%gr@eénﬁdé# o"E)ayto\?%:ja €8 e resul ti ng

m xed 1 qui d s i @Rhatidn ddSaThe BNLlcaiuld JF BRI adggept that

the solvent 10 distillation renoval step was carri ovs.

Vacuum di sti ld ghizam Wasl e G R ANde s RSN R0l £l 8fnaTHYE M t hout
addition of pure water. As the concentration proceeded, the liquid

i ncreased 5t eMeantOfl \a aikd@ B el o 013 dinfd1at ii)col%dd 2 gel form
and therefore the distillation was discontinued. At this tinme, a solid
concentr ati ommwels L fNaH@D,| oahd &5Y¥ebgneraght ofa0dobrr Higo,y but anol

remai ned in an anmount of 5% by wei ght based on the welght of

N- cocoyl - L-gl utam ¢ acilth 2@ Exampdsid,t her esimamyr iofedhen ifldgand and
Tabl e 3. Conparative Exanple 4 Exanple 1 was repeated up to the acid-
preci pi t ati orfaddiFariat icgprstseed Ugi ipras] ©fl aglraser iza lvesdele Hasedbt ai ned
organi c | ayer was heated under vacuumto distillation-renove tertiary

but anol and P& GSh& &feidhly iofg the dienso akatisy Nvasyddéed dion amimonay, t he
i quid bubbl ed,., and therefore the distillation was continued while
control liTg tar?é‘d;ajressure within a range of from40 mHg to atnospheric
pressure. 15 Hour-after

(b) Determination of long chain N-acyl acidic amino
acid and free fatty acid

This was determined according to high speed

ligquid chromatography (HPLC) using an ODS column, an
15 eluent of methanol/water/phosphoric acid, an

ultraviolet detector and a differential refractometric
detector.

In the Examples, all of the free fatty acid
contents were expressed in terms of % by weight based

20 on the weight of long chain N-acyl acidic amino acid.

(c) Determination of solid content
Solid content was measured according to
weight loss on drying at 105°C for 3 hours. The solid
content is defined as follows.
25 Solid content (% by weight) = weight after

drying/weight before drying X 100



.5 starting the distillation, the tenperature reached 105C, and then the
distillation was finished. To the resulting liquid, triethanolam ne was
added so as to convert 50% of the carboxyl group of N- cocoyl-L-glutamc

..acid to its salt, and further pure 10 water was added thereto so as to nake
a solid content 30% by weight. The Ii&ulid was m xed under stirring to
obt ai n an aqueous solution of triethanol’am ne N-cocoyl- L-glutamate. A
yield (as acid) of N-cocoyl-L-glutamic acid, a tertiary butanol
concentration and a free fatty 15 acid content were found to be 92.3% 80

ppm by wei ght (qandpfr 8%, b Lgh |,V e results are sumari zed
in Table 2 ané ?able 3. d%%%gégt§5eE§§g§%%% g&gﬁnéganple 1 was repeated up

to the acid- precipitatf@pt§§ggrgﬁggﬂo§t§€6 ﬁég%?éiﬁggtug9$SY%h%gh|Oride

was changed to | auroyl chlori Using a SS VvessSe dbt ai ned
organic | ayercMﬂ@m@E@éﬁQphU(@@Jﬁl&’ﬁpwahﬁﬁaé'tﬁ%éa' @%i ShihsaRye tertiary
ed.

butanol 25 and water, during which no water was a ring

di stillation,Conpotation) bubbhedrogad £henef 6Litdei &9 adistidlatign was
continued while controlling the pressure within a range of from40 mtHg to
at nospheri e prebzss ecoFufn eefh dodirmmafhmer sdhdmét@r | hehich Skas! ation, the
tenperature reached 110C, and then 5 the distillation was finished. To the
resul ting |iceReked rwkthamol taiid mlaase aolfl cPEG20MS20D modverdabdewf the
carboxyl group_of N lauroyl-L-glutamc acid to its salt, and further pure
wat er was addell §heret@0 seeshy Glrorgeorbl AW DMOHIE it 4 On@tebysueh ght . The
liquid was m xed under stirfring to obtain an agueous sol ution of

tri et hanol ani MPRN2Y AR AMIFSEA R reReratyre| of (B0 B ¥ 1uhn aur oyl - L-
glutam c aciq? atertiary butaqﬁ% concentration and a free fatty acid
content were {OUTF30HHR 5 3951 BRppie AT biPxed gt Hhaninwoesy wei ght

respecti Ve Y. e it d &84 Lo A& Stuom%d‘zcedati_ nBJ@é))n(\aan aaI{]cij 1'-1re é_eaé%'

200°C for 15 minutes.

The tertiary butanol content in Examples is
based on the weight of the long chain N-acyl acidic

amino acid.

15 (e) Organoleptic odor test
An evaluation of an odor was carried out by 4

men and 1 woman, who were all healthy, with respect to
an aqueous solution of a salt of a long chain N-acyl
acidic amino acid or a shampoo composition prepared by

20 wusing said aqueous solution of a salt of a long chain
N-acyl acidic amino acid. In evaluating, the liquid to
be tested was placed in a glass screw pipe (35 mm
diameter X 78 mm height) and the temperature thereof
was held at room temperature and 80°C, respectively.

25 1In the evaluation results of Examples, the case where

nobody was aware of any odor such as an odor of fétty



.Conmparative Exanple 6 Exanple 1 was repeated up to the acid 20

preci pitation separation step, thereby obtaining an organic |ayer through
- a further separation. The m xed 1liquid was subjected to sol vent
_.distillation removal under conditions simlar to those in the solvent
distillation renoval step of Exanple 1, except that 25 pressure was changed
*to 588 mmHg. Twel ve hours after startid®y the distillation, the liquid

. tenperature h C a d_then the distillation was finjshed, 81
t her eby obt ai %ﬁ@%g an gﬁu ofl E gf‘?ﬁ?ﬁ B‘f‘ta’t‘?#e%ﬁaﬂ%}’ﬁ?ﬁin‘élth , 'the

N- cocoyl - L- gl v content _of 30% yield (.as
aci d) of N-cogésgaﬁ e?é éﬁ?cggf§C|% %?Y%??.%??n%uféﬁ%? L) C%H?F%t?gn and a
free fatty aEthCQHtééérV‘féeméfﬂgg wfglt?ex% 3% 60 ppm by weight and 3.5%
by wei ght, respectively. Exam ple 14 i'ng the aqueous solutions of |ong

chain N 10 acyl acidic amno acid salts obtained in the above Exanples
and Conparative Exanples, the organoleptic odor test nentioned in the

above item (e} fWasEeallih€fon O&lt F@wr%ﬁ%%éfg@ﬁggly%gb%ﬁ%%QgOC. | nci dental |y,

with respect to the the N-cocoyl amc acid an

| aur oyl - L-§l ut am ¢ aci dawbiqiesds | o Bxeieh e@f%t&ﬂéthaﬁﬁ%)gnés%@tt hem
triethanol am ne was added thereto to convert 50% of the carboxyl group to

each salt, aniavingtdesolid ecowtett VoS IaRlask tWeIgh® 119 dmkandusoldd

cont ent 30%b wei ght, thereby obtaining each aqueous 20 sol uti on of

tri et hanol amﬁ@ %hlwaﬁaa/llmﬂqi s icbcbnten teafpafRolye wef aidt The results
are al so shown, in Table 3. Exanple j, 1] Using the aqueous solutions of |ong
chain N 25 deigheicithan am e acintt Wir dienmbratupeanyl eeilthéxanpl e 4,
Exanpl e 7, Co ra |ve Exanpl e 1, Conparative 82 Exanple 2, Conparative
Exanpl e 4 and B /% WIB&gnR %?Q?P%qﬁ$4QﬁNQSQﬁﬂﬂkﬁan£W§QﬂnﬂMty test of

10 was observed.

The case where neither turbidity nor
precipitation was observed even when the liquid
temperature reached -10°C is marked with O, and the
case where either turbidity or precipitation was

15 observed when the liquid temperature reached -10°C or
higher is marked with X.

The result of this test is highly correlative
to a low temperature stability of a cosmetic
composition prepared by incorporating the material into

20 a liquid detergent or the like.

(g) Evaluation of low temperature stability of shampoo
composition

A shampoo composition was prepared according
to the blending compositions shown in Table 2, and held

25 at 5°C. The occurrence of turbidity was observed at 1



~-techni cal conpound nmentioned in the above item (f) was carried out.
Further, using solutions obtained in 5 Exanple 8, Exanple 10, Exanple 11
and Exanple 13, the sanme test was carried out, provided that before using
.them triethanol am ne was added thereto to convert 50% of the carboxyl
group of long chain N-acyl acidic amng_acid in the liquid to each salt,
and further pure water 10 was added thefeto to make a solid content 30% by

wei ght, there obt ai niNg uepus_sgol ution.o tri.et hanol am ne salt
having a sol i bn%g‘ﬂ%lé]gf §%§/§%§ﬂ mgi’&%?ghsrhea‘?%s PR shown in Tabl e 4.
15 Exanpl e 1645500 ihg1pnterial obtained in Exanple 1, Exanple 4,
Conparative Exanple 2 and Conparative Exanple 6, each shanpoo conposite

liquid having a conposthé Opr@Sest OVt iIGP! £ Si%@§5£§5%gﬁe§hin the 20

foll owi ng manner. Cationic cellulose was dissolved in a portion of

purified wat eetadi | £n behOOEXGR EEs ThE {£MRbHI Dihi COTNOPERLS Were nixed in
a separate portion at 80C to be made uniform Both portlons were conbi ned
and m xed 25 éxamele®mde uniform then cooled and filled in a vessel. The

t hus obt ai ned shanpoo conposite liquid was kept at 5C, and one day
thereafter, one week 83 thereafter, one nonth thereafter, three nonths
thereafter and six nonths thereafter, the occurrence of turbidity was
observed. As &) edgtermihuht Sdwanphocadnpasl tgrdum ukahteont ai ni ng t he
product of either Exanple 1 or Exanple 4 was found to be clear even six
nmonths thereafter. Whekket ¢ M eachi shaspuwle omposacautateiy cont ai ni ng

t he product of either Conparatjve Exanple 2 or Conparative Exanple 6, a
great turbi divSAIRRS s alveshelnifthanebifatsr, sand it properti es

essential to the os, were_markedly inpaired. In addition, in using
t he shampoo %%qugt@ﬁﬁﬁ FRAIGREY JiaI AT RFetestE ok aveshed in the

above it e ( egy V@.Strcaﬁ'firolr?dwiot% a{irE &t Oanﬁélei egoagéjgsei&{]qaydroxide

solution.

Reference Examples 1 to 7
The separation region in the mixed system of
long chain N-acyl acidic amino acid/tertiary
15 butanol/water, which is the principle of purification
of the long éhain N-acyl acidic amino acid in the
washing step of the present invention, was measured by
varying the mixing ratio of the above-mentioned
components as are shown in Table 1. Data of respective
20 compositions relating to an organic layer and an
aqueous layer separated from the system of N-cocoyl-L-
glutamic acid/tertiary butanol/water are shown.

The temperature was 40°C.

Reference Examples 8 and 9

25 The data of Table 1 was taken in a manner



« 15 80C. As a result, the odor results relating to each shanpoo conposite

| i quid containing products of Exanple 1, Exanple 4 or Conparative Exanple
.6 revealed O (no odor observed), and on the other hand, the result 20
.relating to Conparative Exanple 2 revealed X (one person in five observes
“an odor). | NDUSTRI AL APPLI CABI LI TY The process in accordance with the
-present invention is a sinple processé® or producing a long 25 chain N-acyl

di t th dustri al
Stabi ity PaPTHaRz" e By oK REErRe, ERRBENeE dmitfo 4o GF a sal
th f 84 ent. in on_has . substantially
n0 odor , _and WK T ngs%f%%r%%. e 4 T R ol G ey BYSheR

conposi tion, Jd j lohg SANAN §i-leyl WAGIR L% MU NedBAarde O 0 M 0 °

aci d-cont ai ni ng cosnet1 ¢ conposSition auses nei t turbidity nor
precipitatio f | ri
t enper at ures%ug\Sé%%)l/wat ?nqn %th%r ?ﬁ%{%ﬁ Nr- % %ﬁo% %\g(t::(%(‘:rgOlOl

a) 4Jd~di d-gNO HemgR@aN ibr’s dliatily o lan &fdadldJQ%yé%VbﬂﬁV@hn a)0 ~ ro4l
000000000 3 Or-I UUDblI R

aqueous layer separated from the system of N-cocoyl-L-

glutamic acid/tertiary butanol/water are shown.

The temperature was 65°C.

Example 1
10 Acylation step
To a mixed solution of 1,444 g (7.72 mol) of
monosodium L-glutamate monohydrate, 3,070 g of pure
water and 1,235 g of 25% by weight sodium hydroxide
aqueous solution (sodium hydroxide 7.72 mol), 1647 ml
15 of 88% by volume tertiary butanol aqueous solution was
added, and 1,760 g (7.56 mol, free fatty acid content
2% by weight) of cocoyl chloride was dropwise added
under a stirring power of 0.5 kW/m® over 2.5 hours,
while cooling the resulting solution and adjusting to

20 pH 12 with use of 25% by weight sodium hydroxide.

Stirring was further continued for 30
minutes, and thereafter the pH of the liquid was
adjusted to 2 by dropwise adding 75% sulfuric acid, and

25 the temperature was kept at 65°C. After completion of

the dropwise addition, stirring was finished, and the
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liquid was allowed to stand at 65°C for 20 minutes,
thereby separating into an organic layer and an aqueous
layer. The organic layer was obtained. A composition

of the organic layer obtained is shown in Table 2.

Washing step
Washing one time

To the separated organic layer, tertiary
butanol and water were added to obtain a mixed liquid
of N-cocoyl-L-glutamic acid/tertiary butanol/water in a
proportion of 33/25/42(% by weight, respectively), and
the mixed liquid was stirred at 65°C for 20 minutes.
After finishing the stirring, the mixed liquid was
allowed to stand at 65°C for 20 minutes, thereby
separating into an organic layer and an aqueous layer.
A composition of the organic layer obtained therefrom
and a content of the remaining inorganic salt are shown

in Table 2.

o] Jistillati ]

Triethanolamine was added to the organic
layer separated and obtained so as to convert 50% of
the carboxyl group of the N-cocoyl-L-glutamic acid in
the organic layer to its salt, and purified water was
added thereto so as to make a solid content of 30% by
weight. The resulting liquid was mixed under stirring.

Thereafter, using a 10 L glass vessel, wvacuum

distillation was conducted under a pressure of 327

U
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mmHg, while adding purified water to maintain a solid
content to 30% by weight. 12 Hours after starting the
distillation, the liquid temperature reached 78°C, and
then the distillation was finished, thereby obtaining
an aqueous solution of triethanolamine N-cocoyl-L-
glutamate. The aqueous solution was found to have a
solid content of 30% by weight, an N-cocoyl-L-glutamic
acid yield of 96.5% (in terms of acid), a tertiary
butanol concentration of 60 ppm by weight, and a free
acid content of 2.3% by weight.

The results are summarized in Table 2 and

Table 3.

Example 2

Example 1 was repeated, except that the
temperature and standing time in the acid-precipitation
step were changed to 50°C and 25 minutes, respectively,
and the temperature and standing time in the washing
step were changed to 50°C and 30 minutes, respectively.
After the separation, an organic layer was obtained
through a further separation.

Further, after adding potassium hydroxide to
the organic layer obtained through a further separation
so as to convert 75% of the carboxyl group of the N-
cocoyl-L-glutamic acid in the organic layer to its
salt, and further adding pure water thereto so as to
make a solid content 30% by weight, the resulting

liquid was mixed by stirring. Thereafter, the solvent

4r

(d a)
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distillation removal step was conducted under
conditions shown in Table 2.
Twelve hours after starting the distillation,
the liquid temperature reached 52°C, and then the
5 distillation was finished to obtain an aqueous solution
of potassium N-cocoyl-L-glutamate.
The results are summarized in Table 2 and

Table 3.

Example 3

10 Example 1 was repeated up to the washing step
to obtain an organic layer. To the separated organic
la&er, tertiary butanol and water were added to obtain
a mixed liquid of N-cocoyl-L-glutamic acid/tertiary
butanol/water in a proportion of 29/18/53(% by weight,

15 respectively), and the mixed liquid was stirred at 65°C
for 20 minutes. After finishing the stirring, the
mixed liquid was allowed to stand at 65°C for 20
minutes, thereby separating into an organic layer and
an aqueous layer. After said separation, the organic

20 layer was obtained through a further separation.

After adding 25% sodium hydroxide aqueous

solution to the organic layer obtained through a
further separation so as to convert 75% of the carboxyl
group of the N-cocoyl-L-glutamic acid in the organic

25 layer to its salt, and further adding pure water
thereto so as to make a solid content 25% by weight,

the resulting liquid was mixed under stirring.
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Thereafter, the solvent distillation removal step was
conducted under conditions as shown in Table 2.
Twelve hours after starting the distillation,
the liquid temperature reached 68°C, and then the
5 distillation was finished to obtain an aqueous solution
of sodium N-cocoyl-L-glutamate.

The results are summarized in Table 2 and

Table 3.

Example 4

10 Example 3 was repeated up to the washing,
except that the washing step was conducted two times,
thereby obtaining an organic layer. To the separated
organic layer, tertiary butanol and water were added to
obtain a mixed liquid of N-cocoyl-L-glutamic

15 acid/tertiary butanol/water in a proportion of
19/27/54 (% by weight, respectively), and the mixed
liquid was stirred at 65°C for 20 minutes. After
finishing the stirring, the mixed liquid was allowed to
stand at 65°C for 20 minutes, thereby separating into

20 an organic layer and an aqueous layer. After said
separation, the organic layer was obtained through a
further separation.

To the organic layer obtained through a

further separation, triethanolamine was added so as to

25 convert 50% of the carboxyl group of the N-cocoyl-L-
glutamic acid in the organic layer to its salt, and

further pure water was added thereto so as to make a
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solid content 30% by weight. The resulting liquid was
mixed under stirring.

Thereafter, using a spray evaporator, the
neutralization solvent distillation removal step was

5 conducted.

A spray evaporating apparatus is shown in
Fig. 2. The apparatus is composed of (1) evaporation
can (inner diameter 300 mm, height 700 mm), (2) liquid-
'circulating pump, (3) heat exchanger, (4) nozzle (inner

10 diameter of a line end 4 mm) for spraying a heated
vapor-liquid mixed-phase flow into the evaporation can,
(5) condenser for condensing evaporated gas, and (6)
tank of distilled liquid. 1In Fig. 2, TI and FI stand
for a temperature indicator and flow indicator,

15 respectively.

The operation of the apparatus is generally
explained. The liquid is circulated from the lower
part of the evaporator with the pump, and sent to the
heat exchanger. The liquid going out of the heat

20 exchanger is superheated, and coming near the nozzle
end, gradually evaporates to form a vapor-liquid mixed-
phase. It is noted that the distillétion can be
carried out under a non-bubble condition even when a
liquid capable of bubbling is used, when a flow rate of

25 the circulated liquid (a linear velocity at the nozzle
end) and a degree of excess heat (difference between a

temperature of the liquid entering into the heat
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exchanger and that of the liquid going out of the heat
exchanger) are controlled so as to make an intermittent
flow as the flow form at this time.
In the present Example, vacuum distillation
5 was conducted under conditions of pressure of 163 mmHg,
a linear velocity of the liquid at the nozzle end of
about 1.5 m/sec, and a liquid excess heat of about
20°C, while adding pure water so as to keep a solid
content of 30% by weight at the time of distillation.
10 3.5 Hour-after starting the distillation, the liquid
temperature reached 62°C, and then the distillation was
finished to obtain an aqueous solution of
triethanolamine N-cocoyl-L-glutamate.
The results are summarized in Table 2 and

15 Table 3.

Example 5
Example 3 was repeated up to the washing
step, except that the washing step was conducted two
times. To the organic layer obtained through a further
20 separation, potassium hydroxide was added so as to
convert 75% of the carboxyl group of the N-cocoyl-L~-
glutamic acid in the organic layer to its salt, and
pure water was added thereto so as to make a solid
content of 28% by weight. The resulting liquid was
25 mixed under stirring. Thereafter, the neutralization
solvent distillation removal step was carried out as

follows. Using the same apparatus as in Example 4, the
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operation of Example 4 was repeated, except that the
pressure condition was changed to 83 mmHg. 3.5 Hours
after starting the distillation, the liquid temperature
reached 46°C, and then the distillation was finished to
obtain an aqueous solution of potassium N-cocoyl-L-
glutamate.

The results are summarized in Table 2 and

Table 3.

Example 6

Example 3 was repeated up to the washing
step, except that the washing step was conducted two
times. To the organic layer obtained through a further
separation, 25% sodium hydroxide aqueous solution was
added so as to convert 75% of the carboxyl group of the
N-cocoyl-L-glutamic acid in the organic layer to its
salt, and further pure water was added thereto so as to
make a solid content of 25% by weight. The resulting
liquid was mixed under stirring. Thereafter, the
neutralization solvent distillation removal step was
carried out as follows.

Using the same apparatus as in Example 4, the
operation of Example 4 was repeated, except that the
pressure condition was changed to 254 mmHg. 3.5 Hours
after starting the distillation, the liquid temperature
reached 72°C, and then the distillation was finished to
obtain an aqueous solution of sodium N-cocoyl-L-

glutamate.
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The results are summarized in Table 2 and

Table 3.

Example 7

Example 1 was repeated up to the washing
Step, except that cocoyl chloride was replaced by
lauroyl chloride. To the organic layer obtained
through a further separation, triethanolamine was added
so as to convert 50% of the carboxyl group of the N-
lauroyl-L-glutamic acid in the organic layer to its
salt, and pure water was added thereto so as to make a
solid content of 30% by weight. The resulting liquid
was mixed under stirring. Thereafter, the
neutralization solvent distillation removal step was
carried out as follows.

Using the same apparatus as in Example 4, the
operation of Example 4 was repeated, except that the
pressure condition was changed to 149 mmHg. Four hours
after starting the distillation, the liquid temperature
reached 60°C, and then the distillation was_finished to
obtain an aqueous solution of triethanolamine N-
lauroyl-L-glutamate.

The results are summarized in Table 2 and

Table 3.

Example 8
Example 3 was repeated up to the washing

step, except that the washing step was conducted two
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times, and thereafter the solvent distillation removal
step was conducted as follows.

Using the same apparatus as in Example 4, the
operation of Example 4 was repeated, except that the
inner diameter of line end in the spray nozzle of the
spray evaporating apparatus was changed to 10 mm, and
the pressure condition was changed to 270 mmHg .

Two hours after starting the distillation,
the liquid was sampled, and a weight ratio between N-
cocoyl-L-glutamic acid and water and a tertiary butanol
concentration in the liquid were found to be 55/45 and
4.2% by weight (in-liquid concentration), respectively,
ana at that time, the liquid temperature was 68°C.
Further, four hours after starting the distillation, a
weight ratio between N-cocoyl-L-glutamic acid and water
and a tertiary butanol concentration in the liquid were
found to be 53/47 and 5 ppm by weight (in-liquid
concentration), respectively, and at that time, the
liquid temperature reached 73°C. Then, the
distillation was finished to obtain a mixed liquid
containing 53% by weight of N-cocoyl-L-glutamic acid.
The mixed liquid was dried to obtain a white solid of
N-cocoyl-L-glutamic acid.

The results are summarized in Table 2 and

Table 3.

Example 9

Example 3 was repeated up to the washing
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step, and thereafter the solvent distillation removal
step was conducted as follows.

Using the same apparatus as in Example 4, the
operation of Example 4 was repeated, except that the
inner diameter of line end in the spray nozzle of the
spray evaporating apparatus was changed to 10 mm, and
the pressure condition was changed to 356 mmHg. Two
hours after starting the distillation, the liquid was
sampled, and a weight ratio between N-cocoyl-L-glutamic
acid and water and a tertiary butanol concentration in
the liquid were found to be 40/60 and 2.0% by
weight (in-liquid concentration), respectively, and at
that time, the liquid temperature was 75°C. Four hours
after starting the distillation, a weight ratio between
N-cocoyl-L-glutamic acid and water and a tertiary
butanol concentration in the liquid were found to be
41/59 and 6 ppm by weight (in-ligquid concentration),
respectively, and at that time, the liquid temperature
reached 80°C. Then, the distillation was finished to
obtain a mixed liquid containing 41% by weight of N-
cocoyl-L-glutamic acid. The mixed liquid was dried to
obtain a white solid of N-cocoyl-L-glutamic acid.

The results are summarized in Table 2 and

Table 3.

Example 10

Example 3 was repeated up to the washing

step, and thereafter the solvent distillation removal

rdroH
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step was conducted as follows.

Using the same apparatus as in Example 4, the
operation of Example 4 was repeated, except that the
inner diameter of line end in the spray nozzle of the

5 spray evaporating apparatus was changed to 10 mm, and
the pressure condition was changed to 434 mmHg. Two
hours after starting the distillation, the liquid was
sampled, and a weight ratio between N-cocoyl-L-glutamic

~acid and water and a tertiary butanol concentration in
10 the liguid were found to be 60/40 and 2.5% by
weight (in-liquid concentration), respectively, and at
that time, the liquid temperature was 81°C. 4 Hour-
after starting the distillation, a weight ratio between
N-cocoyl-L-glutamic acid and water and a tertiary
15 butanol concentration in the liquid were found to be
62/38 and 6 ppm by weight(in-liquid concentration),
respectively, and at that time, the liquid temperature
reached 87°C. Then, the distillation was finished to
obtain a mixed liquid containing 62% by weight of N-
20 cocoyl-L-glutamic acid. The mixed liquid was dried to
obtain.a white solid of N-cocoyl-L-glutamic acid.
The results are summarized in Table 2 and

Table 3.

Example 11

25 Example 1 was repeated up to the washing
step, except that cocoyl chloride in the acylation

reaction step was changed to lauroyl chloride, and the
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temperature in the washing step was changed to 50°C.

Thereafter, the solvent distillation removal step was

conducted as follows.

Using the same apparatus as in Example 4, the

5 operation of Example 4 was repeated, except that the

inner diameter of line end in the spray nozzle of the

spray evaporating apparatus was changed to 10 mm, and

the pressure condition was changed to 234 mmHg. Two

hours after starting the distillation, the liquid was

10 sampled, and a weight ratio between N-lauroyl-I.-
glutamic acid and water and a tertiary butanol
concentration in the liquid were found to be 51/49 and
3.5% by weight(in-liquid concentration), respectively,
and at that time, the liquid temperature was 64°C.

15 Four hours after starting the distillation, a weight
ratio between N-lauroyl-L-glutamic acid and water and a
tertiary butanol concentration in the liquid were found
to be 50/50 and 5 ppm by weight(in-liquid
concentration), respectively, and at that time, the

20 1liquid temperature reached 70°C. Then, the
distillation was finished to obtain a mixed liquid
containing 50% by weight of N-lauroyl-L-glutamic acid.
The mixed liquid was dried to obtain a white solid of
N-lauroyl-L-glutamic acid.

25 The results are summarized in Table 2 and

Table 3.
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Example 12
Example 1 was repeated up to the washing
step, except that sodium L-glutamate monohydrate and
its amount in the acylation reaction step were changed
5 to L-aspartic acid and 1028 g (7.72 mol), and the
temperatures in the acid-precipitation separation step
and the washing step were changed to 50°C, respectively.
Thereafter the solvent distillation removal step was
conducted as follows.

10 Using the same apparatus as in Example 4, the
operation of Example 4 was repeated, except that the
inner diameter of line end in the spray nozzle of the
spray evaporating apparatus was changed to 10 mm, and
the pressure condition was changed to 270 mmHg .

15 The solvent distillation removal step was
carried out as follows.

Two hours after starting the distillation,
the liquid was sampled, and a weight ratio between N-
cocoyl-L-aspartic acid and water and a tertiary butanol

20 concentration in the liquid were found to be 54/46 and
3.6% by weight(in-liquid concentration), respectively,
and at that time, the liquid temperature was 69°C.
Further, four hours after starting the distillation, a
weight ratio between N-cocoyl-L-aspartic acid and water

25 and a tertiary butanol concentration in the liquid were
found to be 54/46 and 10 ppm by weight (in-liquid
concentration), respectively, and at that time, the

liquid temperature reached 73°C. Then, the
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distillation was finished to obtain a mixed liquid
containing 54% by weight of N-cocoyl-L-aspartic acid.
The mixed liquid was dried to obtain a white solid of
N-cocoyl-L-aspartic acid.
The results are summarized in Table 2 and

Table 3.

Example 13

An acylation reaction step was carried out in
the same manner as in Example 1, except that tertiary
butanol and the amount of pure water in the acylation
reaction step in Example 1 were changed to acetone, and
2,405 g, respectively, and acetone was used in an
amount of 2,312 ml. To the resulting reaction mixture,
20 L of water was added, and 75% sulfuric acid was
added thereto to adjust the liquid to pH 1. The crude
crystal of N-cocoyl-L-glutamic acid precipitated was
separated by filtration and dried. The obtained N-
cocoyl-L-glutamic acid was found to contain sodium
chloride and sodium sulfate as the inorganic salts in
amounts of 1.7% by weight and 1.2% by weight,
respectively, based on the weight of N-cocoyl-L-
glutamic acid. 1In addition, the odor that originated
from acetone condensation products was severe.
Further, the obtained N-cocoyl-L-glutamic acid was
adjusted to the same mixed liquid composition as in the
washing step of Example 1, that is N-cocoyl-L-glutamic

acid/tertiary butanol/water = 33/25/42 (% by weight,
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respectively). The resulting liquid was stirred at
65°C for 20 minutes, and then allowed to stand at 65°C
for 20 minutes, thereby separating into an organic
layer and an aqueous layer.

5 Thereafter, using the resulting mixed liquid,
the solvent distillation removal step was carried out
as follows.

Using the same apparatus as in Example 4, the
operation of Example 4 was repeated, except that the
10 inner diameter of line end in the spray nozzle of the
spray evaporating apparatus was changed to 10 mm, and
the pressure condition was changed to 270 mmHg. Two
héurs after starting the distillation, the liquid was
sampled, and a weight ratio between N-cocoyl-L-glutamic
15 acid and water and a teftiary butanol concentration in
the liquid were found to be 53/47 and 4.1% by weight
(in-liquid concentration), respectively, and at that
time, the liquid temperature was 68°C. Four hours
after starting the distillation, a weight ratio between
20 N-cocoyl-L-glutamic acid and water and a tertiary
butanol concentration in the liquid were found to be
53/47 and 5 ppm by weight (in-liquid concentration),
respectively, and at that time, the liquid temperature
reached 73°C. Then, the distillation was finished to
25 obtain a mixed liquid containing 53% by weight of N-
cocoyl-L-glutamic acid. The mixed liquid was dried to
obtain a white solid of N-cocoyl-L-glutamic acid. The

obtained crystal had almost no odor that originated
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from the acetone condensation products.
The results are summarized in Table 2 and

Table 3.

Comparative Example 1

Example 1 was repeated up to the acid-
precipitation step, except that the amount of cocoyl
chloride was changed to 1,976 g (8.49 mol). To the
obtained organic layer, tertiary butanol and water were
added to obtain a mixed liquid having a composition of
N-cocoyl-L-glutamic acid/tertiary butanol/water =
28/58/14 (% by weight, respectively). The mixed liquid
was stirred at 65°C for 20 minutes. After finishing
the stirring, the mixed liquid was allowed to stand at
65°C for 60 minutes, but no separation of the liquid
was found.

The mixed liquid was subjected to solvent
distillation removal under the same conditions as those
in the solvent distillation removal step of Example 1.
12 Hours after starting the distillation, the liquid
temperature reached 78°C, and then the distillation was
finished, thereby obtaining an aqueous solution of
triethanolamine N-cocoyl-L-glutamate. The product was
found to contain the free fatty acid and inorganic
salts in each large amount.

The results are summarized in Table 2 and

Table 3.
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Comparative Example 2

Example 1 was repeated up to the acid-
precipitation step, except that tertiary butanol and
the amount of pure water in the acylation reaction step
were changed to acetone and 2,405 g, respectively,
acetone was used in an amount of 2,312 ml, and the
temperature in the acid-precipitation separation step

was changed to 50°C. To the obtained organic layer,

~ acetone and water were added to obtain a mixed liquid

having a composition of N-cocoyl-L-glutamic
acid/acetone/water = 33/25/42 (% by weight,
respectively). The mixed liquid was stirred at 50°C
for 20 minutes, and thereafter allowed to stand for 60
minutes, but no separation of the liquid was found.

The mixed liguid was subjected to solvent
distillation removal under conditions similar to those
in the solvent distillation removal step of Example 1,
except that pressure was changed to atmospheric
pressure. 15 Hour-after starting the distillation, the
liquid temperature reached 100°C, and then the
distiilation was finished, thereby obtaining an aqueous
solution of triethanolamine N-cocoyl-L~-glutamate having
a solid content of 30% by weight. The product was
found to contain the free fatty acid and inorganic
salts in each large amount, and there was aware of an
odor originated from the acetone condensation products.

The results are summarized in Table 2 and

Table 3.
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Comparative Example 3
Example 1 was repeated up to the acid-
precipitation step. To the resulting organic layer, a
25% sodium hydroxide aqueous solution was added so as
5 to convert 75% of the carboxyl group of N-cocoyl-L-
glutamic acid to its salt, and pure water was added
thereto so as to make a solid content of 25% by weight.
The resulting mixed liquid was treated in the same
manner as in Example 1, except that the solvent
10 distillation removal step was carried out as follows.
Vacuum distillation was conducted under
pressure of 187 mmHg without addition of pure water.
As the concentration proceeded, the liquid
increased its viscosity and resulted in solidification
15 in a gel form, and therefore the distillation was
discontinued. At this time, a solid concentration was
found to be 55% by weight, and tertiary butanol
remained in an amount of 5% by weight based on the
weight of N-cocoyl-L-glutamic acid.
20 The results are summarized in Table 2 and

Table 3.

Comparative Example 4
Example 1 was repeated up to the acid-
precipitation separation step. Using a 10 L glass
25 vessel, the obtained organic layer was heated under

vacuum to distillation-remove tertiary butanol and
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- water, during which no water was added. On the way,
the liquid bubbled, and therefore the distillation was
continued while controlling the pressure within a range
of from 40 mmHg to atmospheric pressure. 15 Hour-after
5 starting the distillation, the temperature reached
105°C, and then the distillation was finished.
To the resulting liquid, triethanolamine was
added so as to convert 50% of the carboxyl group of N-
cocoyl-L-glutamic acid to its salt, and further pure
10 water was added thereto so as to make a solid content
30% by weight. The liquid was mixed under stirring to
obtain an aqueous solution of triethanolamine N-cocoyl-
L-glutamate. A yield (as acid) of N-cocoyl-L-glutamic
acid, a tertiary butanol concentration and a free fatty
15 acid content were found to be 92.3%, 80 ppm by weight
and 6.5% by weight, respectively.
The results are summarized in Table 2 and

Table 3.

Comparative Example 5

20 Example 1 was repeated up to the acid-
precipitation separation step, except that cocoyl
chloride was changed to lauroyl chloride. Using a 10 L
glass vessel, the obtained organic layer was heated
under vacuum to distillation-remove tertiary butanol

25 and water, during which no water was added. During

distillation, the liquid bubbled, and therefore the
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distillation was continued while controlling the

pressure within a range of
pressure.

distillation,

from 40 mmHg to atmospheric

Fifteen hours after starting the

the temperature reached 110°C, and then

the distillation was finished.

To the resulting
added so as to convert 50%
lauroyl-L-glutamic acid to
water was added thereto so
30% by weight. The liquid
obtain an agqueous solution

lauroyl-L-glutamate.

glutamic acid,

liquid, triethanolamine was
of the carboxyl group of N-
its salt, and further pure
as to make a solid content

was mixed under stirring to

of triethanolamine N-

a tertiary butanol concentration and a

r dOODI nOao i

U u -
1 43r-1

A yield (as acid) of N-lauroyl-L-

free fatty acid content were found to be 90.5%, 60 PpPM

by weight and 8.3% by weight, respectively.

The results are summarized_in Table 2 and

Table 3.

Comparative Example 6

Example 1 was repeated up to the acid-

precipitation separation step, thereby obtaining an

organic layer through a further separation.

liquid was subjected to solvent distillation removal

under conditions similar to those in the solvent

distillation removal step of Example 1, except that

pressure was changed to 588 mmHg.

starting the distillation,

reached 93°C, and then the

Twelve hours after
the liquid temperature

distillation was finished,

The mixed
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thereby obtaining an aqueous solution of
triethanolamine N-cocoyl-L-glutamate having a solid
content of 30% by weight.
A yield (as acid) of N-cocoyl-L-glutamic
acid, a tertiary butanol concentration and a free fatty
acid content were found to be 95.3%, 60 ppm by weight

and 3.5% by weight, respectively.

Example 14

Using the agueous solutions of long chain N-
acyl acidic amino acid salts obtained in the above
Examples and Comparative Examples, the organoleptic
od&r test mentioned in the above item (e) was carried
out at room temperature and 80°C. Incidentally, with
respect to the the N-cocoyl-L-glutamic acid and N-
lauroyl-L-glutamic acid obtained in Examples 8 to 13,
before using them, triethanolamine was added thereto to
convert 50% of the carboxyl group to each salt, and
further pure water was added thereto to make a solid
content 30% by weight, thereby obtaining each agueous
solution of triethanolamine salt having a solid content
of 30% by weight.

The results are also shown in Table 3.

Example 15
Using the aqueous solutions of long chain N-
acyl acidic amino acids obtained in Example 1, Example

4, Example 7, Comparative Example 1, Comparative

y
0
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Example 2, Comparative Example 4 and Comparative
Example 5, the low temperature stability test of
technical compound mentioned in the above item (f) was
carried out. Further, using solutions obtained in
Example 8, Example 10, Example 11 and Example 13, the
same test was carried out, provided that before using
them, triethanolamine was added thereto to convert 50%
of the carboxyl group of long chain N-acyl acidic amino
acid in the liquid to each salt, and further pure water
was added thereto to make a solid content 30% by
weight, thereby obtaining each aqueous solution of
triethanolamine salt having a solid content of 30% by
weight.

The results are shown in Table 4.

Example 16

Using the material obtained in Example 1,
Example 4, Comparative Example 2 and Comparative
Example 6, each shampoo composite liquid having a
composition as shown in Table 5 was prepared in the
following manner.

Cationic cellulose was dissolved in a portion
of purified water, while being heated. The remaining
components were mixed in a separate portion at 80°C to
be made uniform. Both portions were combined and mixed
to be made uniform, then cooled and filled in a vessel.

The thus obtained shampoo composite liquid

was kept at 5°C, and one day thereafter, one week
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thereafter, one month thereafter, three months
thereafter and six months thereafter, the occurrence of
turbidity was observed.

As a result, each shampoo composite liquid
containing the product of either Example 1 or Example 4
was found to be clear even six months thereafter.
Whereas, in each shampoo composite liquid containing

the product of either Comparative Example 2 or

‘Comparative Example 6, a great turbidity was observed

one day thereafter, so that properties essential to the
shampoos were markedly impaired.

In addition, in using the shampoo composite
liquids, the organoleptic odor test mentioned in the
above item (e) was carried out at room temperature and
80°C.

As a result, the odor results relating to
each shampoo composite liguid containing products of
Example 1, Example 4 or Comparative Example 6 revealed
O (no odor observed), and on the other hand, the result
relating to Comparative Example 2 revealed X (one

person in five observes an odor).

INDUSTRIAL APPLICABILITY

The process in accordance with the present
invention is a simple process for producing a long
chain N-acyl acidic amino acid, which can be put into
practice with industrial stability. Further, the long

chain N-acyl acidic amino acid or a salt thereof



1) tidG C~ - ~ -( 0 (a (D
.o0d oviInmnvwv ~b -H:j tidC C~zzz 4 r-1 (~v Nv (d Nz rl b r-(
k a :J 0(ld0O v v x(d E-10 0 O rzzzz vr,0OD vvvvv H-4 www w 96 N a)
r-1 E1 43 -HgNL nrlrlrl (drlr-1 4 Q0

84
produced according to the present invention has
substantially no odor, and when incorporated into a
liquid detergent or a cosmetic composition, it is
capable of giving a long chain N-acyl acidic amino
5 acid-containing cosmetic composition, which causes
neither turbidity nor precipitation even for long

storage times particularly at low temperatures.
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Table 5
Composition Amount blended
P (wt. part)
Triethanolamine N-cocoyl-L-

. 34.5
glutamate aqueous solution
Lauryldimethylaminoacetic acid 12
betaine
Coconut oil fatty acid 5
diethanolamide
Cationic cellulose 0.6
1,3-Butanediol 0.5
Purified Balance to

uritied water make the whole
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. Conposi ti onAmount bl ended (wt. part) Triethanolam ne N-cocoyl-L- glutanate

" aqueous sol ution34.5 Lauryl di met hyl am noacetic acid betai nel2 Coconut oi
fatty acid di et hanol am de5 Cationic cetfl ose0. 6 1, 3-Butanedi ol 0.5 Purified

. wat erBal ance to CLAIMS

1. A process for producing a long chain N-acyl
acidic amino acid, comprising a step (washing step) of
removing impurities by separating a mixture of a long
chain N-acyl acidic amino acid containing an inorganic
salt and a medium consisting essentially of water and
tertiary butanol into an aqueous layer and an organic
layer containing the long chain N-acyl acidic amino
acid at a temperature of from 35 to 80°C.

2. The process according to Claim 1, wherein the
mixture has a long chain N-acyl acidic amino acid
concentration of from 0.001 to 55% by weight, a
teftiary butanol concentration of from 5 to 45% by
weight and a water concentration of from 20 to 99% by
weight, thereby causing a separation.

3. The process for producing a long chain N-acyl
acidic amino acid according to Claim 1 or 2, wherein
the above-mentioned long chain N-acyl acidic amino acid
containing an inorganic salt is obtained through the
following steps:

1) a step (acylation reaction step) of
subjecting an acidic amino acid and a long chain fatty
acid halide to condensation in a mixed solvent
consisting essentially of water and tertiary butanol in
the presence of an alkali, and

2) a step (acid-precipitation separation
step) of adjusting a pH of the obtained reaction liquid

to from 1 to 6 with a mineral acid to separate the



- make the whole 105 CLAIMS 1. A process for producing a |long chain N-acyl
acidic amno acid, conprising a step (washing step) of renobving inpurities
by separating a m xture of a long chain N-acyl acidic amno acid

s containing an inorganic salt and a nmedium consisting essentially of water
and tertiary butanol into an aqueous {gyer and an organic |ayer
containing the long chain NNacyl acidic amno acid at a tenperature of

“from 35 to 80Cxturdhimty e SSreeid di dige st %r@aéﬂnéqume% dpe mxture
has a long chain N-acyl acidic amno acid concentration o rom0.001 to

55% by wei ghtthereherabtarining ahd canoerd ratyan Qndd 0 gy (e Doy

wei ght and a water concentration of from20 to 99% by weight, thereby
causi ng a sepdiain dfrayl Buidiroesind arcipt.oduci ng a | ong chain N-acy
acidic amno acid according to Claim1 or 2, wherein the above-nentioned
| ong chain N4cyl aci ditheamuasess dcantiaigitng Glaim® gateresia ta i S
obt ai ned through the followng steps: 1) a step (acylation reaction step)
of subjecti MP&AF FEHT Hnilenda@hdignfat oy ichdial fdetacidei d hal i de to
condensation _in a mxed solyent consisting essentially of water and
tertiary but &NBRY ACitheThidse Ry lation sdagtiomsted) i® sicdp more
(acid-precipki%hiqno eparation step) of adjusting a pH of the obtained
reaction |iqui to froml to 6 with a mneral acid to separate the 106

or gani ¢ | ayer cont a1 ni AB FEOFBRS SRRAPHIRGaER LIS & aPeseas: dhes. Tho

organi c |l ayer containing t
process accokg gy +@Chal f_ rei_n.a_ nolar ratio of IqQng chain fatty
aci d halidelgcidic gnﬁnégggfg@?ﬁlgﬁglggyFSPF5ﬁtFQQCFF@P e TPR dot nore
than 1.05. 5toThe process according to Claim3, wherein the pHin the
acid-precipitation separation step is from1l

6. The process according to any one of Claims 1

to 5, wherein the organic layer containing the long
chain N-acyl acidic amino acid obtained in the washing
step is subjected to removal of an organic solvent by
distillation, in which not less than 1/20 of carboxyl
groups of the long chain N-acyl acidic amino acid is
converted into its alkali salt, and the distillation is
carried out at a temperature not exceeding 90°C, and
water is added to maintain a solid concentration of the
mixed liquid to from 5 to 50% by weight.

7. The process according to any one of Claims 1.
to 5, wherein the organic layer containing a long chain
N-acyl acidic amino acid obtained in the washing step
is subjected to removal of an organic solvent by
distillation, wherein the temperature does not exceed
90°C, and water is added to maintain a weight ratio
between the long chain N-acyl acidic amino acid and

water within a range of from 35/65 to 65/35, provided




»to 3. 6. The process according to any one of Clains 1 to 5, wherein the
organic | ayer containing the long chain Nacyl acidic amno acid obtained
in the washing step is subjected to renoval of an organic sol vent by

-distillation, in which not |less than 1/20 of carboxyl groups of the |ong
chain N-acyl acidic amno acid is conygrted into its alkali salt, and the
distillation is carried out at a tenperature not exceeding 90C, and water

s added to nehat aincenseht doropRENsEGhLoR B81706: MhxXefe huld to froms

to 50% by weight. 7. The process according to any oné o0 to 5,
wherein the olgamid isayest opct&i Ehae g%l opowehghp, Nacyl acidic amno acid
obtained in the washing step is subjected to renoval of an organic sol vent

by distillat8on, wher ellme tiheotespesad sF@inPeso iy exseess PG mand wat er
is added to maintain a weight ratio between the long chain N-acyl acidic

anino acid an® hatwhemgimiin adisniEl of i 6 -oremdy £y tah 65¢ @i @r ovi ded 107
that a content of the organic solvent in the mxed liquid is not nore than
5% by wei ght .S@LverHe firaeete awogandi ogldyennyomrei windg £i Ténd cRLi D,
wherein in distillation-renoving an organic solvent fromthe organic |ayer
cont ai ni ng a Yoy kmaidioramine aridicbtaimed aioi dklobtvd stechg nsddye, washi ng
step, the méﬂélézui, -renoval of an organic solvent is carried out using
a spray evapo ls%é£;%£%PQ1ﬁ?mQH%&lﬂﬁa4@;qnganibisukvenWamnr-liquid

m xed- phase, _whi.ch is._.then %Kﬁgyed into an evaporation can to evaporate

t he sol vent. Cga.rr,&ﬁdor?d“tc%ﬁlr? GHY A i NP WA YRF adhergim theal t t her eof

having a contgl i ani.c .salt of nat, nore than 1% by wei ght and a
content of ter?%tél(ryf qb%ut%%{) of ¥ 3P Y st ish mikeduphafe, sai d

contents beiyg ased (¥4 i%% ioht. of the |ong chain N-acyl acidic am no
acid. 10. A long chain N—ntac fg?m di%&é’mar?o eé’(ﬁpg)r@rrha?n &A1 Yhereof having a

content of arRvapr@dd ¢hedldo1fentnot nore than 1% by wei ght and a content
of a free

9, A long chain N-acyl acidic amino acid or a
salt thereof having a content of an inorganic salt of
not more than 1% by weight and a content of tertiary
butanol of from 0.1 to 750 ppm by weight, said contents
being based on the weight of the long chain N-acyl
acidic amino acid.

10. A long chain N-acyl acidic amino acid or a
salt thereof having a content of an inorganic salt of
not mo;e than 1% by weight and a content of a free
fatty acid of not more than 3.0% by weight, said
contents being based on the weight of the long chain N-
acyl acidic amino acid.

11. The long chain N-acyl acidic amino acid or a
salt thereof according to Claim 9, which has a content
of a free fatty acid of not more than 3.0% by weight

based on the weight of the long chain N-acyl acidic

amino acid.



. fatty acid of not nore than 3.0% by wei ght, said contents being based on
the weight of the long chain N acyl acidic amno acid. 11. The long chain
N-acyl acidic amno acid or a salt thereof according to Caim$9, which has

+{a content of a free fatty acid of not nore than 3.0% by wei ght based on
the weight of the long chain N-acyl acidic amno acid. | 108 12. The |long

. 'chain N-acyl acidic amno acid or a sE?8 t her eof according to any one of
Clains 9to 14, whi ch +$ oftainqﬁ q¥d%he r acti&n bet ween an_acidic am no
acid and a | ong chain fatTy act hAtY d& FVhH agtdEe ABIRMCEBNRT 2 i ng

tiall I b .and water. 13. The | hai n, N- I
aerdic am ot oroedet MARLATT AR hnd 96 SRS ofo A e 0 to
scidic aninp acid ther? s R
Siep) "of 1 emov e o Iy o) 1 PAEEER AR Kh Tre L 0Sea of e

| ong chai n N-a@gilo @€idlidnd@nd Nbif| chLQnt 8l [ ﬁﬁpi salt and a
medi um consi sting essentially of&d:wat er and te#]%% }&gji; ano%iaﬁt 0 an

aqueous | ayermiaetl asboregani ol St ing W Ll 141 1P 6 # WY ihn N-acyl acidic
amno acid at a tenperature of fromabout 35 to 80C 14. e long chain
N-acyl aci di douwtrenmil axidl watexr . salt thereof according to any one of Cains
9 to 13, which is obtained through the follow ng steps: 1) a step

(acyl ation réaction st éfe dfonesheeint iNaal acdidiic ami adid ad 2 | ong
chain fatty acid halide to condensation in a m xed solvent consisting
essential ly dRelattdrergaf tasadriding ticaroly iane tdfe qursisenae wf jan al kali, 2)
a step (acid-precipitation separation step) of adjusting a pH of the

obt ai ned reaé’ﬁ'ildﬁl iy aRFained peaording ta teh rraviesss alomuatics irey $epar at e
into an orgaqjc | ayer .and an aqueous | ayer, thereby obtaining 109 the
organi ¢ | ayer® &ht 3T S fE-9Rdn @ fc FaMPVNINg @n inorganic salt by

separating a mixture composed of a long chain N-acyl
acidic amino acid containing an inorganic salt and a
medium consisting essentially of water and tertiary
butanol into an aqueous layer and an organic layer
containing the long chain N-acyl acidic amino acid at a
temperature of from about 35 to 80°cC.

14. The long chain N-acyl acidic amino acid or a
salt thereof according to any one of Claims 9 to 13,
which is obtained through the following steps:

1) a step (acylation reaction step) of
subjecting an acidic amino acid and a long chain fatty
acid halide to condensation in a mixed solvent
consisting essentially of water and tertiary butanol in
the presence of an alkali,

2) a step (acid—precipitatioh separation
step) of adjusting a pH of the obtained reaction liquid
to from 1 to 6 with a mineral acid to separate into an

organic layer and an aqueous layer, thereby obtaining



.acidic amno acid, and 3) a step (washing step) of renoving inpurities by
m xi ng the obtained organic layer with water and/or tertiary butanol to
separate into an aqueous |layer and an organic |ayer containing the |ong
chain N-acyl acidic amno acid at a tenperature of from 35 to 80C. 15. A
| ong chain N-acyl acidic amno acid or_a salt thereof, which is obtained
through the followng steps: 1) a stéH“lacylation reacti on step) of

subj ecting a i dj ] acid and a long chajn fatty, acid halide to
conjdensati onn??fgaéjlL %(rg:'c'? ggﬁx%ﬂtcoré%ﬁjs?ﬁ? ng‘%gjs%‘mi%lll?’ynﬁ‘%@ﬂer and
tertiary butanolqid adiis pa{gfcf,nc%gf an alkali, 2) a step

S

(aci d-precipitation separation ep) of adjusting a pH of the obtained
reaction liquid to fr 1t j : 1M cid to separate into an
organi c | ayer and an a%weous%%/gv?%lﬂleﬁlg%%& %%iﬂedno"f organi c | ayer
contai ni ng t hignd @i TR, MBEM g @5d Hise A1 1d . 3) S .é),éwashi ng
step) of renoving i rrpurk:&t'i es byg m XI ng tfiéﬂé(}gtcgﬁc%%dléorlg elrtt:%%)la r- wth
I

wat er and/ or wetdn aind v alErt 100 s RS |18 Shr AR WS er and an
organi c layer containing the long chain Nacyl acidic amno acid at a

tenperature ciqiecmm LHydro HOL armrskdehild O ayer asdepdngytdd izald on and
solvent distillation renoval step) of subjecting the organic |ayer

cont ai ni ng a dhaig dhaiay IN-aacidiacndiro amith acidl talpaidad-d b |-gpashi ng

step to renoval of an organic solvent by distillation, in which not |ess

than 1/20 of 3T &DBHAC.groups of the long chain N-acyl acidic amino acid

is converted into its alkali salt, and the distillation is carried out

under conditilons that & lo@spebhainy N-gicyl residid mpimoedild g d i s

controlled as.not.to ecﬁ:_ce%% 90C,, and water_is added to maintain a solid
ed

concentrat i off 30t tHELH igh dsorhtadmes tdirough the following

steps:

1) a step (acylation reaction step) of
subjecting an acidic amino acid and a long chain fatty
acid halide to condensation in a mixed solvent
consisting essentially of water and tertiary butanol in
the presence of an alkali,

2) a step (acid-precipitation separation
step) of adjusting a pH of the obtained reaction liquid
to from 1 to 6 with a mineral acid to separate into an
organic layer and an aqueous layer, thereby obtaining
the organic layer containing the long chain N-acyl
acidic amino acid,

3) a step (washing step) of removing
impurities by mixing the obtained organic layer with
water and/or tertiary butanol to separate into an
aqueous layer and an organic layer containing the long
chain N-acyl acidic amino acid at a temperature of from

35 to 80°C, and



. 50% by weight. 16. The long chain N-acyl acidic amno acid or a salt
t hereof according to any one of Clains 9 to 11, which is obtained through
the followi ng steps: 1) a step (acylation reaction step) of subjecting an
acidic amno acid and a long chain fatty acid halide to condensation in a
m xed solvent consisting essentially of water and tertiary butanol in the
presence of an alkali, 2) a step (aci@Jé}ecipitation separation step) of

. adjusting a pH of the optained reaction Jiquid to froml to 6 with a
mneral acid to separat iantsgte% &b‘?‘b‘é‘?ﬁfc"faal%ﬂe‘?naarfbéaﬁf’ ¥ffous | ayer,
t her eby obt aigy t gah] Y. ontai ni.ng the |q chai n N-acyl
aci di ¢ ami no aci ll3{‘-'elacs}{st ep o?’m%algh%efc)stoe%)s%ﬁjgercetrﬂﬁ nge i AT es” by

T Xing the obiaydiedRNGatithd W Yoy idhair M- ol Yn st tary but ano

to separate into an aqueous |layer Tand an orgamnic the | ong

chain N acyl adadifemnQReiwhairfy LeRera WnRfa T r&’r}arﬁgntggrﬁ%c, and 4)
ste o)

a step (neutralization and solvent ~ distillation renova

subj ecting t ks lareganityy diayter] 1GHic Niikg WHieH ot chadd MAEW  AFigd ¢ am no
acid obtained in the above-nentioned washing step to renpval of an organic

sol vent by dicsiriddxatli @xoups WH the N¥nd egfaitrhan abhyA0 i Giad kgsHo 9r oups of
the long chain N-acyl acidic amno acid is converted into its al kal

salt, and t haddidtiid |camverted darto ddtsowl kaldersalaondidd aMe t hat a
tenperature of a resulting mxed liquidis controlled as not to exceed
90C, and wat istidladdea tic maimtisidn oats alnidkrc ereetittriamsortteft tahe ni xed
liquid to from5 to 50% by weight. 17. The long chain N-acyl acidic am no
acid or a silFPEF&tNEe &dcdr desylitd nanyrices dfiquisd s Tankrblledrhich is
obt ai ned t hrqugh tth% foll ow ng steps: 1) a step (acylation reaction step)
of subjectiR§ AR tabCdieXcsfchd 046 d 286y watiegng sclrsldedt gio yraintain a

solid concentration of the mixed liquid of from 5 to
50% by weight.

16. The long chain N-acyl acidic amino acid or a
salt thereof according to any one of Claims 9 to 11,
which is obtained through the following steps:

1) a step (acylation reaction step) of
subjecting an acidic amino acid and a long chain fatty
acid halide to condensation in a mixed solvent
consisting essentially of water and tertiary butanol in
the presence of an alkali,

2) a step (acid-precipitation separation
step) of adjusting a pH of the obtained reaction liquid
to from 1 to 6 with a mineral acid to separate into an
organic layer and an aqueous layer, thereby obtaining
the organic layer containing the long chain N-acyl
acidic amino acid,

3) a step (washing step) of removing

impurities by mixing the obtained organic layer with



.acid halide to condensation in a m xed solvent consisting essentially of
water and tertiary butanol in the presence of an alkali, 2) a step
(acid-precipitation separation step) of adjusting a pH of the obtained

«reaction liquid to froml1lto 6 with a mneral acid to separate into an 112
organi c | ayer and an aqueous | ayer, thereby obtaining the organic |ayer

- ‘containing the long chain N acyl “aci dild ami no acid, 3) a step (washing

Sstep) of re j j it o] i.xi.ng t obt ai ned organic layer with

wat er and/ owdeér% a%%ﬁ aﬂnegﬁ:lt%linebp%rrag?oefﬁﬁ os%ﬁér%%ﬁ;ég'tﬁowayer and an
organi c | ayergphal ni j 4 acyl acidic am acid at a
t enper at ur e of frolfgm q3 t%r%bdc?é}gnofdhqhgc Is\#aé%élﬁ LRt -l ir};%ﬂi %nd
sol vent di stdddiaf i Ml g5 : ' [ t he organic . layer
contai ning a | ong gﬁg}dnﬁl\l- acy(itﬁ"ta(;ealqacfir{(gJc aa%i?oeaaqcia{c]gtﬁdla S S % HFMashi ng
step to renmovzl «f sovOrgad ¢ solvent by distillation, which is carried
out under conditions that a tenperature is controlled as not to exceed
90C, and water is added)t @ idl aineuwd relliGht i dratdny ReIMRER the 1ong chain
N-acyl acidic amno acid and water within a range of from 35/65 to 65/ 35,
provi ded t hatdistdddtedritorofreimowalr garipd) @ \CRiKjdot e tHE xagddiqui d is not
nore than 5% by weight. 18. A liquid or solid cosnetic conposition, which
conprises a lle¥grcisantalindng the diongamhadmei-hoyl acisdld ahieieof having a
content of an inorganic salt of not nore than 1% by wei ght and a content
of tertiary asdCambltadnety dm Ghe wbovssmemnioneadewglshinsaist egorticent s bei ng
based on the weight of the |long chain N-acyl acidic amno acid. 113 19. A
liquid or soffHoVEdneti arnc oFeasic solviemtciry ddspiildesimnl,oig ohdich N-acyl
acidic amno_a ig or sal.t .t hereof having a content of an inorganic salt
of not nore™ha efﬁ)%?aﬁeﬂdﬁp 24d CarOeMYdngreLPs Pfesher dong sbiadnof not

5 : :
nore than 3'ﬁéﬁg¥lwgbggﬁb ST acid is converted into its alkali

salt, and the distillation is carried out under

4

coﬁditions that a temperature of a resulting mixed
liquid is controlled as not to exceed 90°C, and water
is added to maintain a solid concentration of the mixed
liquid to from 5 to 50% by weight.

17. The long chain N-acyl acidic amino acid or a
salt thereof according to any one of Claims 9 to 11,
which is obtained through the following steps:

1) a step (acylation reaction step) of
subjecting an acidic amino acid and a long chain fatty
acid halide to condensation in a mixed solvent
consisting essentially of water and tertiary butanol in
the presence of an alkali,

2) a step (acid-precipitation separation
step) of adjusting a pH of the obtained reaction liquid

to from 1 to 6 with a mineral acid to separate into an



. contents being based on the weight of the long chain N- acyl acidic am no
acid. 20. Aliquid or solid cosnetic conposition, which conprises a |ong
chain N-acyl acidic amno acid or a salt thereof having a content of an

<inorganic salt of not nore than 1% by wei ght, a content of tertiary
butanol of fromO0.1 to 750 ppm by weight, and a content of a free fatty

. acid of not nore than 3.0% by wei ght, 1%%id contents being based on the

-wei ght of the : . chal yl acidic amino acid. 21. A detergent

conposi ti on, %?%Eﬂl%onﬁléég%g% ‘J"?o?n%u%‘ﬁlé?n {YeEy| thereby ehtabnieed or a
salt thereof ¢havd ; : nic.salt of not nore than 1% by
wei ght and a cont eﬂ%@%&?jéﬁrf%rcgé%ﬁ%\{ﬁé gfh? b9 ch2iR Nse¥bm by wei ght |
sai d content sabedNe Ress Q0 gthe weight of the long chain N-acyl acidic
amno acid. 22. A detergent conposition, which conprises a |ong chain

N-acyl acidic am no aci I f Vi ontent of an

inoréani c salt of not rr%)rtca}i{t%ta?l g%%%?l%i%%%@an%&gara% WEN of a free fatty
acid of not imperiticss IyP% by wei ity | ; 08 on the
wei ght of the long chain }I’il- acylry%ci di fﬁ%ﬁfﬂﬁﬁg‘?ﬁ‘ga%ﬁfﬁ%em

conposi ti on, wetiexh ayoiviy sesrtai syl utdridly e addpray i df amno acid
or a salt thereof having a content of an inorganic salt of not nore than
1% by wei ght aquesyis distyerf aret tamrordatiandayadr fdseddining awo0 by

wei ght, and a _content of a free fatty acid of not nore than 3. 0% by

wei ght, sai d G@ieMt-aceiani dias ethiom tawidwitght tafmgde thang Gthaigb: acy!

acidic am no _aci d.
35 to 80°C, and

4) a step (non-neutralization and solvent
distillation removal step) of subjecting the organic
layer containing a long chain N-acyl acidic amino acid
obtained in the washing step to removal of an organic
solvent by distillation, which is carried out under
conditions that a temperature is controlled as not to
exceed 90°C, and water is added to maintain a weight
ratio between the long chain N-acyl acidic amino acid
and water within a range of from 35/65 to 65/35,
provided that a content of the organic solvent in the
mixed liquid is not more than 5% by weight.

18. A liquid or solid cosmetic composition, which
comprises a long chain N-acyl acidic amino acid or a
salt thereof having a content of an inorganic salt of
not more than 1% by weight and a content of tertiary
butanol of from 0.1 to 750 ppm by weight, said contents
being based on the weight of the long chain N-acyl

acidic amino acid.
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19. A liquid or solid cosmetic composition, which
comprises a long chain N-acyl acidic amino acid or a'
salt thereof having a content of an inorganic salt of
not more than 1% by weight and a content of a free
fatty acid of not more than 3.0% by weight, said
contents being based on the weight of the long chain N-
acyl acidic amino acid.
20. A liquid or solid cosmetic composition, which
' comprises a long chain N-acyl acidic amino acid or a
salt thereof having a content of an inorganic salt of
not more than 1% by weight, a content of tertiary
butanol of from 0.1 to 750 ppm by weight, and a content
of a free fatty acid of not more than 3.0% by weight,
said contents being based on the weight of the long
chain N-acyl acidic amino acid.
21. A detergent composition, which comprises a
long chain N-acyl acidic amino acid or a salt thereof
having a content of an inorganic salt of not more than
1% by weight and a content of tertiary butanol of from
0.1 to 750 ppm by weight, said contents being based on
the weight of the long chain N-acyl acidic amino acid.
22, A detergent composition, which comprises a
long chain N-acyl acidic amino acid or a salt thereof
having a content of an inorganic salt of not more than
1% by weight and a content of a free fatty acid of not
more than 3.0% by weight, said contents being based on
the weight of the long chain N-acyl acidic amino acid.

23. A detergent composition, which comprises a
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long chain N-acyl acidic amino acid or a salt thereof
having a content of an inorganic salt of not more than
1% by weight, a content of tertiary butanol of from 0.1
to 750 ppm by weight, and a content of a free fatty
acid of not more than 3.0% by weight, said contents
being based on the weight of the long chain N-acyl

acidic amino acid.




