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AM NO ACID TE | ELD The present invention 0 a long chain
N-acyl aci C}Eﬂﬁﬂm%gld or a salt thereof, and a sinple process-for
producing re 5 specifically, the present inventlonlpeiates to a
| ong chain N—&ﬁVWLaCIdIC amno acid or a salt thereof, ﬂmmmHMﬂmmm"mm
substantially no odor and can be applied~even to non- perfu i ch
is dimnished in a content of water ES&HEE? urities such as «i<megani c
salts and 10 reaction by-products oP ree fatty acid, and which is suitable

for the production of ﬁo@ﬁégrgﬁﬂtPRbDQCERénﬁbh gﬂggshtheg wherein the

det er gent prepared by I ncor porati ng into detergent causes

nei ther precipitation nor turbidjt XDI%SAQQQKGBQQHD ART An amne or al kali
nmetal salt of a long chain N—ary acidic amno acid 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 nany cases cones
in direct touch with the human body. Therefore, it is 2 April, 2003 2
prohi bitive torgcMrIoser sranpunpl easant feeling. In such fields, it is
frequently required that final products produce no turbidity, and the odor
of the final products hagshanprapentatihveaktient getlbeeceofBodi l¥ng chain

N~-acyl acidic amino acid or a salt thereof, and a
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
non-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 ligquid 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



5 Therefore) in using the long chain N-acyl acidiCappo Az or a salt

thereof in such fields, it is desired to dimnis €S capabl e of
causing turbidity of the final products and those capabl e of unfavorably
affecting the odor of the final products to the utnost. 10 US-A-3, 758, 525
di scl oses a process for producing a | onggschain N-acyl acidic am no acid,
wherein an acidic amno acid and a long chain fatty acid halide are
subjected to cpreRiBatioe teaghivenusershanpuapeeasant Feedlikal.i using a

m xed sol vent of 15 15 to 80% by vol une of a hydrophilic organic sol vent
and 85 to 20% byucuofuakdef wat és, faeduehtary rheuieact ithati Fiowar, the
reaction liquid is adjusted to pH 1, thereby precipitating a crude crystal
of a |long chai prddacyk pebduceambnauabidityhi ehdi sheepdoat ed kphefiltration
and 20 washed to renove the hydrophilic organic solvent, whereby a desired
| ong chai n N-a€yhaacpdbduansnbaackd ispoltantedaldewtverthet kemmodd tghai n
N-aryl acidic amno acid obtained according to said process contains

i norgani ¢ séal t $hbeeéase, ofini nsahfi thenf.ongnohalin2¥-ekeleakiddrd amineover)
the process for separating the long chain N-acyl acidic amno acid as
menti oned abovacié aotai adust Eherepfadpasvabebuslfisomis isedgsiimedofto

equi prent and operation. 2 April, 2003 3 JP-A 51-13717 discloses a
process, wherefipgmanishciMBRrEtagEdCcobeRlgedbgatféngeseribddiset wéefkhan
acidic amno acid and a_long chain fatty acid halide in a m_xed sol vent of
water and a hy8iBphi Predéfganpeds thgreefePrRIEN8EppBSaNeEadlYan al kal i, is
adjusted to pH 1 to b i a_mneral  acid aé a tenperature of from40C to

usi
a boiling poi nfEbFcEand EggrBSHFIPé Sh§ahiradoPrefticten&Pebires 858PALF ng
into an aqueous | ayer ang_an qr [ ayer containing a desired product,
and the 10¥ﬁydrophilic sﬂ?? ﬁ?'?ggfﬁgﬁ ﬁéﬁﬁggﬁeFrBHP?ﬁgeéﬁggﬁfc | ayer to
obtain a | ong c@g?gchkacxllggldhgaﬁglﬁgagﬁhdacygwgvg&.n%c o&%png to the
process) a content- o ?norgan?c sal't's ' décreases only 10 a &egree of 1to

2% and odori fgpoug; gUbst QQEQ.SLCO%%\QEB&‘EE@Q LAat Be18aLVent i 1o £al

;
: d L&y
insufficiently renoved. In anples thereof, 1t is specitically di scl osed

that nost of the;acsLeNge! 8rbeBU¥gEcte@MbhecArgRBLE ibAY Shaky iFRARS Of
vacuumheati ng, and then the renmi ning acetone is renoved in a rmanner such

that water is addegrtgehbe beshdugiandiaukidg hSmlkewn sbavieht bifquisd
surface while stirring the liquid at 65C. However, according to such a

sol vent rembvi 8g seshpg aslhmewofigaohydirbphdlibeokyguid suliate, and i S
difficult to conpletely renove the remai ni ng acetone or renove high boiling
odori f erous 2588ubst 208ebynenfiinredfbehtwr, Fantthefkern the- Aedc28468%sof t he
sanme applicant as that of US-A-3,758,525 and JP-A 51-13717, acetone and its
al dol - condensavven. ptbducescsien asquid Asi rdjrg08d4 tei atetlongéhgrebol and
mesityl oxide are named as substances, which remain in the I ong chain

N-aryl acidi c BAPR&PABRBINGNE GEMER CEYSESlaRfodolord CRE1GoHdSCYANd it is
al so disclosed therein that evgn en,5.the Erocesa gisgLﬁsed i.n JP-A
51-13717 i s usB8Sifie@BLBAoRFEEr oiB1ERhLFafERE BERAOPYhE IHERGTEG BRI et el y
and as a result hese are left _in the_ lo chain _N-aryl acidic am no acid
and cause g§ 03%?£8§ gﬁerﬁp8aﬁcfé? bﬁggﬁgﬁgglﬁr8ﬁP§B}C¥FO§¥eFﬁYther
disclosed to regpye;10,t a5, 2d0rLEET QUS s RURSLANS eS8 ARG S Akt GaTsN

aqueous
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.



solution of a salt of the long chain N-acyl acidig ﬁgggo agbs by neans of
reverse osnosi s nenbrane. However, the process is ageous from a

vi ewpoi nt of using an expensive nenbrane separation 15 apparatus, and it
cannot be said that the process is sinple froman industrial point of view,
because the process cannot be carried ouy wthout conplicated operation
control such as control of concentrations and control of nenbranes. 20 JP-A

50- 5305 discl oses t hat l@psybs@C1smgvaalganaeegcadpaaeeaslowgegaahnafatty
acid halide to condensation in the presence of an al kali) an aqueous | ower

al cohol is usefegstoncackion eot¥enta BRdtRe FBRcAGUAOHELWERAT aal cohol,

nmet hanol , et hanol, n-propanol, 25 isopropanol, n-butanol, isobutanol and
sec- but anol argcs@eei dheabl ¥ceaughtiabellohg ahkifi Fedcyaased. hkonawein all

t he above-nenti oned al cohol are primary or 2 April, 2003 5 secondary, and
therefore in aasheped®fsobkeng afpkhoért Ardl aguyydraphiliéc arganic

dehydr ati on- condensati on reacti on occurs between the forned | ong chain
N-aryl acidic svivenacia ahd satdeateobdl asohikali,t her elyusesdl tongHS in

t he production of an ester. In addition, a dehydration-condensation
reaction occurs tabsé beimgea sandral cabnll sbl sehempadadufeeceff roym aci d by
product through hydrolysis of the raw material of long chain fatty acid
hal i de, thereb§09otecangodbingteeinthef 18aifiubygropbtéicesrganis a
conmpound which is difficult to separate and remove fromthe | ong chain
N-acyl acidic apdvenbci theyebn gepgyztangoipkepeseaauesupatavebnapfocess
using a nenbrane, which is, however, 15 dlsadvantageous |ike in the process
di sclosed i n JA0QBIIBIGELAYER €HRpaBLINGea BiaRbFedoProfuaty. and7thet s

di sclosed to dlr%F ionden e the,obtained | on ?aln N-acyl acidic am no
aci d- cont atthi %%%? 1f a§e Ve%ﬁlettpgndEﬁBﬂgg@a EQMt RRE QreRBiCfatty

acid renarkabl 20 |ncr§§ses in ;he co rse @f sal d co densi n and .t he

hydrophi | ic ort@Att 0l URRE11s®haPd¥yCramviadcyp. é?g%@hg8|§8F83es a
reaction procegs, mhgéelncgog¢x§€ §8|¥ﬁQt ggcg@ger angnggnEVQEOph'l'C

organi ¢ sol vento consi stTRG 0 one and r Sopr bpanc I's used to prevent

the production; of odorifeLous GOUPOREDLScaYEh:aSadhageanssal coobsand

mesityl oxide, are great y produced en acetone s used singly as

the solvent. ﬁﬁ%ﬁeo&érﬁfé?o@éS§uB§€Qn@e§98§£§£h981n 2iA thk, s89038n6 process
wherein the acidified reaction liquid is subjected ?o crystallization

separationigo £btaifsEfFstaboclpwhiénoaea.t hen dikaspleedrharaohydiephilic
organi ¢ solvent, and an aqueous solution of a high 5 concentration of

sodi um sul f at espschfiiedl 1 hedtso]l osbér ehytsapatabEnghentoeaoner gani ¢ | ayer
and an aqueous | ayer. However, according to the process, there are left
probl ems such témeved sfepmotheeodgssbtviaget hbycmgsnal sfongeusspar at ed by
crystallization is 10 troublesone, it is inevitable for the goods to be
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 ligquid
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



contam nated with sodiumsulfate as far as a IargeA muUnbooB sodiumsul fate

is used, and it is inevitable to treat a waste | ntal ning a high
concentration of sodiumsulfate. Mreover, even when the m xed 15 sol vent
of acetone and isopropanol is used as the hydrophilic organic solvent, it
is not always sufficient to dimnish diacetone and nesityl oxide to a
degree such that any additional renoval ,is not required, and as a result,
it is still essential to 20 renove these odoriferous conmponents. In

addi tion, Wthy;resnRese _tag.cro‘?fgl ?g@fmetélecﬁr 9A0Ife SOl eindd QU the organic

v
| ayer, an Exanple of said JP-A describes nothing but renoval thereof by

nmeans of vacuwmReahiag AR IP8ErdiG HMYA 1R ShaAN M, descri bes a
25 content of the acetone-condensation product in the long chain N acyl

aci di ¢ am no @EiidiicS athitdAGRid ! dr¥l R cH eafusthethelor NGt tide i s renmoved
to a degree such that it does not affect the odor of the final product. 2
April, 2003 7gbsarent pered tadeyve.l sb |dng 1Ghaid diar@iln a4 A ReRCi d,
whi ch has substantially no odor and which is dimnished in a content of
wat er sol uld e thepwiioldees et 1asdNAPIE-@ FAl-41S 7AW iy essddt ththeae@ ds 5 is
unknown, and a sinple process for producing the sane is al so unknown. As a
result, any | edgrdfairoul atist@cicdisc canintt & daroudd caigl addia red
according to a conventional process always has an odor owing to by 10
products ori gasati mgsfulam tthe seaatd dreftoliventtss lamdy edrdial M&-dayduriti es
such as inorganic salts and free fatty acids, and therefore there are |left
probl ens suchaché&ltici ardamnetcilge aaghldaess e @m ot st filree mystuahs.and when
it is incorporated into goods such as a detergent, 15 turbidity or

preci pi tati onOsceucy wheresticead Jarits dyrdtier gilsglosed difperemaiee.

DI SCLOSURE OF | NVENTI ON Under these circunstances, it is an object of the
present i Alentthese @Gprdficdous ISRF [EESF RGP G f& @mAdEas d,

whi ch has no effect, on perfu of goqds,. and i.ch _has superjor stability
at | ow t enper &CdHE1CENQY @ iS&ldh QthdSbid& h&' i‘erﬁcjidr?\Fenti on to
provi de a process for_, duci ng the l.ong chain N-acyl acidic amno acid. 25
General |y spedRi*Rg, a&&%é’%ﬁﬁ dogfolr\?é’%rs& R o&ﬁ“ﬁqrcart?r'gani c sol vent

and water as reaction,solvent, _an_aci.dj i j d d | ong chain
fatty 2 Apriﬁlo,wefﬁg?) E?haecik%or%a Slsdgsa:del@sact?nvjaaerﬂctt%%c?aqﬂos cf(;agrzlD ezrilasati on in the
presence of aq,. i .t [ I i | di 1 acid
(acyl ation regét%"l %ll,nta%cfpt,'%g%gﬁ&gl oeb%nne e{]g{a%:nﬁ%or?ﬁagq |a§fa?é£d§.gj usted to
PH 1 to 5350 330RANAE AP 13N QRN &d aval aMh @ RAYsUsdaYer . thereby
obtaining a |long chain N-acyl acidic am no acid-containing organic |ayer
(aci d-preci pi tsahipaR FeRA ald AhSIMialHPHEVRT of RE bt aldethdenthehai n

Nacyl acidic amno acid is insufficient in renoval of 10 inorganic salts.
The present i prerisss daave tuhede rdzakdared xien siivhatudiep ticamd/e t he

probl ens of the prior art mentioned above, and as a result, it has been
found that a wipegd tlicguichrdfrcad lsordh cwaigeiNtradylofacidiaerdmato & acidd and a
medi um containing at |east tertiary butznol and water can be separated into
an aqueous | ayentaed #1f ewglateaias N-acyl aci di c am no aci d- cont ai ni ng
organi c |l ayer according to the cora)osi,ti on of said three conponents, and

t hereby i #dr gani ¢ sal t s Fedaidtmg 4 BF s 9oidachaith NRASAL I At ani no
acid can be conveyed i.nto the ueous layer to be r ved. (hereinafter the
operation bei Wlﬂﬁ%ﬁ%%i%g}/#ﬁﬁy taé:rjtqeg%hﬁﬁ ddl and wat er

are added to the long.chain N.aryl acidic arg nQ aci,d .contai ni ng i norganic

salts to 25 f GPRCERS A8 A& ShEXYEeR” &% i o (HEFES i s
appropriately ,sel gct.ad, 1and @ sene aaté[ Y- Emval, SRR 45y raes"ecfr{ee.d' y
carried out, %hereby a 5%S|red cont ent of Tnorganic salts can be attained.
aqueous lower alcohol, methanol, ethanol, n-propanocl,
25 isopropancl, n-butanol, isobutanol and sec-butancl are

specifically enumerated in a limited manner. However,

all the above-mentioned alcohol are primary or



2~ 2003 9 The present inventors have further found g fa¢t jd@ said
tertiary butanol used in the abovenenti oned washi e

advant ageously used as a reaction solvent in the acylation reaction step
for the 5 production of long chain N-acyl acidic amno acid. In other
words, it has been found that when the agylation reaction is carried out
using a m xed solvent of tertiary butanol7water, there is observed no

producti on of i ferous HGES | s £9densat d
products, whi c%%gogc%r dugg‘gpﬁen a rrz;sé;%_lgil%e %? acet o%e%%’?éé)fi s used
as the reacti Orth%_o'l‘i%‘l\tidﬁ%c%%rb,' M RO 3 A Lol dled 116t £33 & ML £orf N

obt ai ned | ong chai n acyl acidic amno acid 1s applied to a surface active

15 agent, it |88l e thREmNe td1g ot IRte ol Ment-dised {oratde

production of long chain Nacyl acidic amno acid and inpurities originated

fromthe organizise WAl and Haids HASHI oY ershd RSP #8s@l ting
substantial trace quantity thereof remaining. In practice, 20 diacetone

al cohol and gresirt HheoprdRudt it seemd eordl) nate {ddimide, aget one sol vent
can be detected in a now conmercially available long chain N-aryl acidic
am no acid or idehysialatiods deiddraad abavey c t iwn b EaatHnel s gedole @nd
nmesityl oxide even in a trace 25 quantity causes a bad odor. In addition,
even when t heseaidbrilfcarmis saibstrencesl coufckdef a tenp v dishyt asr @duqossi bl e,
in the resulting long chain N-aryl acidic amno acid or a salt thereof, an
odor such as arhowoigh h¥daqlivisis2@03 the ofaw atdtericdo Stidng raémeims, and
therefore it is difficult to incorporate into non-perfunme cosnetics or the
| i ke. WWen tertieaty lgtishdlalisasdheaeheoreintinn & setvent , By

al dol - condensati on products produced when acetone is used are not_produced,
and t her ef éi0e, thus| Prpsugad &FtsF dohst damrind efhigh i pdEhbicylsdid only
as the odoriferous substance remaining i roducts. An odor threshold of
tertiary butan&lCPASatE RGFEIYE fcr%wﬁﬁ i 0 Vi piracr! taeldic

acet one- condensat,i on pr,oducts such as di acetone al cohol and nesityl oxide,
and therefore %ﬁoaa\ﬁlé;ﬁvpoi nt of controlling odor, it can be said that the

burden of renoval is far JIFe_§§ mf%@\,ﬁi& %#oe%égac{y e}uéra iothh acet one.
e e i n

15 Turbidity and precipitation cause ong C acyl acidic
am no acid or i It JsS AN O RAAL I Qi &y Qui gent or the |ike,
and particul ar 'Ip}/%vxc%%r? t E‘.(Qémlgnncor porate 'corrpocgﬁll til%'n %Vgﬁ%l s allowed to

stand at a1lsoWdeIRREMIHRANCN 8% ABPUNLHricedd QIIBi b Yedausesp by free
fatty acids and 1 norgani ¢ salts contained in the long chain N-acyl acidic

am no aci d, which saressconvey ethnid=amadiRe Shadip g smtesiml s Dpraprocad in
the course of the production of long chain N-acyl acidic am no acid.
Particul arly, 28sdledsadaed atinesdivdscaaiene: oitiai stetth hyed ebarirpasiidion of
the long chain N-acyl acidic ami no acid, and when once obtained, the free
fatty aci ds cai-kavdl pwdiglic 22008 Ecistpmrtath inonrtdemionpydni i acyl
acidic amno acid or its salt, and therefore it is inportant to prevent the

yiel d thereof il tife dememstitiadiestdRt g frre phaehic 13 o stepapfakhe | ong

chain N-aC)é| acidic amng 5 acid, an increase_of the free fatty acids can
be 0 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 1is 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



observed in a step including a thermal history ?UCB as r§E2¥53 of a

hydr ophili ¢ organi c solvent by directly condensing xn N-acyl
acidic am no acidcontai ning organic |ayer, as disclosed in the prior 10
art. This is because a state of the liquid at the tinme when the solvent is
distillation-renmoved fromthe | ong chai ngN-acyl acidic am no

aci d-containing organic |layer is bad, in other words, flowability of the
liquid 15 is bgdocasd wnéeeyﬁrthaeabhawﬁdeasraabbhbaglaadlanlg very
unstable state. Usually, in the case where the Iong chain Naryl acidic
amno acid is sepaeated toopxibealixedtlibgusdphyadishi kbabbeainenoval of
the hydrophilic 20 organic solvent contained in the m xed solvent of water
and the hydropéiyscadsganvhiécRohyentheht dissudtrall tthak thardphiibibation is
carried out under reduced pressure froma viewpoi nt of heat supply.

However, when ¢hgadist sblaenon- ardoual aghebhe bypduepbhl b€ ar gaghc sol vent
25 fromthe mxed liquid is carried out under reduced pressure, the liquid
usual |y i nchbeasescensratsonsofysodndmr sslifasei hsaagdetiethaveng, al nost no
flowability. Here, it has been found that the distillation-renoval 2
April, 2003 12thérehy seganatisabsnbaces andenisuthyeuondnti ensagseaasked| y
inferior in efficiency, and al nost no odoriferous substance such as acetone
and acetoneconh@ﬂ%étloﬂOWE@GncteCFﬂeﬁmﬁgngodtheepﬁﬁéeaﬁeohbﬁrandrg mesi tyl
oxi de can be renpved. As nentioned above, when the distillation renoval of
t he hydroph|I|%e%?g%h?%1§@FV§HFhCBHPE|ﬁeatﬁﬁ PRerar2égssériagat the water and
the hydrophilic organic solvent is contlnued to separate the long chain
N-acyl 10 aci dFeY3rhd BFa FeBATehed n?%eﬁrYFEB}élzﬁﬁéoplﬁﬁld increases its
concentratjon and results in a,hi h vL 0 I n_order to, continue the
distillati%@ mﬁ??%bﬁ%%%Wﬂg fﬁel?l REBF P; oFOFhEDBR| gaPds Fp § necessary

to rai se a tenperature of the UId Fur 5 contln
distillation, ”Eén%%m%??%%g %ap en%d%ﬁgt H%E Ealgﬁegggdaﬁuﬁb ggggre pr oduced

in the Iiquid. a+5hﬁ% F 40405y 3,PHRPLI DG §Lake 9R{UYs 58 ?Béﬁ thg gystem

very unstabl e. n SUC a case, It I's necessary to carry

di stillation t@akingde2: 95 eahs B80UNLL O 2Onth RingOk BEQHPESncEHQrQH$9h'n9

state is controlled in an intermftent manner such that pressure o
systemis increasesdNimdeel £ased topesHGED] t cPHAPWAEN Bhet REx¥@POr quantity
generated is drastically | owered. Accordlngly, in the case where the 25
hydr ophi | i £5 or gehvents ob F et et Sneoag@nsedptophgol effBvadednasughea manner,
the long chain Nacyl acidic anmino acid is greatly subjected to thermal

hi story and t Heyddeciohbibsesryanpeodateehhe decbapnstt adwapsoduct s of 2 ~
ril, 2003 13 free fatty acids. Wien such a salt of the long chain Nacyl
aci di ¢ ami no a@mﬁﬁ1@1¢meot@odameﬂlsht6lacetquedaUétmegehyl bstdastood the
increased free_fatty acids in the Long chain N-acyl acidic amino acid, a
cosnetic 5 cod%%%#@@oﬁu¢%ceheere@eda@&équp@% ﬁeeemeésleunequty at a | ow

tenperature, and ther roper essential to roduct is markedly
i mpai red. The ?%%hﬁ? n@%at%gsahﬁﬁﬁxﬁﬁde}FakﬁnSE%% nSF engﬁa ES to attain
renoval of éhe h dropqh i C 18 ga iC so&vent ile Erev h g t he, Lee
fatty aci d¢roriproaucitgs ASCRFEEUN?, CPPPRUS bRen FBuRGSEAAP caERlt he

condi tions Sugﬂggfeﬁgc gpPéh bQP of Lhe é&&%hgrop e&@”?%EHtHES ther eof

are controlle I me of renoving t I'c ‘organi ¢ Sol vent from

a long 15 chai I i C g0 NkRQg tion of water
and the hydrcmﬁﬁ##€¥%r5§g%€ s%ﬁczﬁ$m§%%omab? ??ybngPEéggfgg% in

di stillation-resmyalg oﬁuéheeﬁ@%aenﬁhé@aobeb?rﬁé&hg bEDOQMﬁG% ABdrYhgcosity
of the liquid during the distillation operation can be 20 kept within a

favorabl e ranges eyespadi fec keepbigl ameenper ahar endd aeeckuaesdalow/ and
thereby the distillation-renoval can be attained to a degree so as to have

no effect o afordatt off t tiee gaodsondhadndiensatibs prbadengnt bBAk Léng
renmovi ng the hydrophilic organic
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.



25 solvent fromthe |ong chain N-acyl acidic am no agl dc;(o_ntﬁ gl ng organic
| ayer, the long chain Nacyl acidic amno acid is its alkali

salt, and either a solid concentration of the liquid during distillation
2~ 2003 14 is held within a fixed range under a fixed tenperature
condition, or a ratio between the |long chain Nacyl acidic amno acid and
water in the mxed liquid is maintained WWthin a fixed range under a fixed
S tenperature condition, provided that a conposition of the organic solvent
inthe mixed liquid is Aot TrFtel arteeh oy, viei ipng ¢hain Mnaehkr finding

t hat when the hydrophlllc organi c solvent is distillation-renoved 10 under
the above- mentdGiEeE GHAQ iashisl, Mivi@bihag ySwrstartiakly dreardee awbroved,
whereby the liquid terrperature of distillation is |owered,_ a thernal

hi story can bé" qg%tl{%/ Giywitdeednd) ;F RRIESHh OF Waes¥ r%@‘#la)e?y aci ds

owi ng to deconposition of the Iong 15 chain N-acyl acidic amno acid can be
substantially 1&1’%1&3{9&1 sugh jas ABKIFHEC f?@ﬂo‘?%ga@@]aﬁr?%ef%%% ¥Bids ned

| ong chain cidic ampo acid having a content of the free fatty acid
Tt ed o % Pio USRI S B vt G R G 1 e heee
Thereby, 20 the present i nvention has been obtained. That is, the present
invention is as 5% krﬁ “Btocess for producing a Iong chain N-acyl acidic

puri 41 es’ mont 1 3‘52? oo oS B e o S L EOpRHETT 5 1 ong .

chain N-acyl agi lala(.:r{ldﬁ% %th; Cs%ri Ié%‘?aglary Lgucgé%ic s‘%t and a nedi um

consi sting essen ter hto” dh aqueous | ayer
and an organi _N-acyl
acidic am no gcol S tlo erlrdefteusfsg%f“;l%r r&%)&é]e%{’]ﬂ{gb%@gs Trent i oned
process far prg&%‘dﬁid& %rll%gna@l%id“ ﬂ%&&%h@%éﬁ&t?&ﬂ NG, Bedsh s Whgtgin the

above 5 nentioned |Iong chain N-acyl acidic amno acid i s obtained through

the foll ow ng chrRRSnsl)imputien @U@ 00 Ireaedd it d£Ps Angubtest i ng an
acidic amno acid and a long chain fatty acid halide to condensation in a

m xed sol vent £H} tgor%iisid,NGres drdeidne afhevwd edrardeftergias Vet &t i n
the presence of an alkali, and 2) a step (acid-precipitation separation
step) of adj udthatg ittheguidaf Hehepgitiaidcherb reeacin-gredfigue dsyocdmomnidto 6
with use of a mneral acid to
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 separate into an organic |layer and an aqueous 'g%&erFh%bSQV obt ai ni ng

an organic |ayer containing the long chain N acyl acid. The

above-nenti oned process, wherein the organic |ayer containing a |long chain

N-acyl acidic 20 am no acid obtained in the above-nenti oned washing step is

subj ected to renoval of an organic solvent by distillation, in which not

| ess than 1/20 of carboxyl group of the pong chain N-acyl acidic amno acid

is converted into igs al.,kali salt, and_.the distillati,on is %g carried out
gh PG

under conditi oRSIEhBRIAPeAPREr SPRPECSES K8 FODAFPFRG i ddt uidis
controlled so not to_exceed 9%& ﬁnd water o s ?ddﬁd to ﬁgLntgtn a,solid 2
April, 2003 16PtGREBREr 8ti 6R kF & WoxBd Fl&&l& 5P 583 6 756X by

ight. Th boye- ' d_pr [ . i_c 4 t ai ni
'ong. chai n N oty FOAET areie. ahieo TaEvaSReh Reterlhle 2 ML itidned” " °

hi t [ j egt ; Qf . - [ I t igtillation,

which 15 carri SACahStnaercE3RH arani% ARt ~BURENE IR G 0k Ped
liquidis P?“tEQééfthOEnEB sacsggaﬁgg,lgp@rwg & abS 20fdedst @ gRikNtain a 10
wei ght rati o betWween the Iong chain acyl acidic amno acid and water

within a rangetﬁéréﬁgnbéééﬁﬁihg @513ng BhaYhdrdabhat a2iGQRt gREART the

organic solvent Iin the mxed liquid 1S not nore than 5~ by weight. Further,

the present ina@mayeaneagﬁaﬁgso@g&ﬁibonaygaanacwaagyecagﬁéh%ieﬁino acid or
a salt thereof having a content of an inorganic salt of not nore than 1~ by

wei ght, a contgapaphtisnt Eaep)hut aaekvel,f £a@ Bbtatived59 opBMehY iveight ,
and/or a content of a free fatty acid of not nore than 3.0~ by weight, said
contents 20 beasglbasedienaimhaowacght ief ihbaflfandeakain Memeyhlaeifdi c am no
acid. Still further, the present invention provides a detergent or cosnetic
conposi ti oh0i ntooposaiedsailtb.t he | ong chain N-acyl acidic am no acid. 25
BRI EF DESCRI PTI ON OF DRAW NGS Fig. 1 explains the principle of purification
of a long chain N-acyl athdi prasent aovéntpracbeveéanodertakanril|, 2003 17
with the present invention, and also to show a conposition of causing
separation (thextensbliesGEr8iREedobyoavei REE BFEREeHSNPEsithcoRE1i6E t he
abovenenti oned amno ag¢id, i.e. Ncocqyl-L-glutamc 5 acid/tertiary

but anol / wat er {Fh BeRt1ened,agRoveal 8ndppdari RS teadh BRSsbPBEPndOH dei ght

ratio). Fig. 2t£§ttg ﬁygébaliéﬂﬁga%%cavhgﬂéoﬁh%in 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.



Spray-evaporating apparatus. BEST MODE FOR CARRYI ql\PﬁAﬁl 1 THEg 4 ANVENTI ON 10
The process for producing a long chain Nacyl aci ] din

accordance with the present invention has the follow ng steps. The
acylation reaction step in the process in accordance with the present
invention is a step of 15 subjecting an acidic amno acid and a |l ong chain
fatty acid halide to condensation in a m°xed sol vent of water and a

hydrophi |l i c organi c sol vent (acyl ation_reaction), ther oht aining a crude
|l ong chain N-acyl acidi c%g‘r% %5 Erd lﬁ"ﬁ‘%@&ﬁ ?%?é’ep&eé"f:tﬁ{eri %Pé}ﬂci o% is 20
explained with_reference to a tertiar tangl is sjingly used as
t he nost preferfrag(tj: ﬁ?} %obsﬁgfil E%%r%gg\r%gfg%glo a\%leon F{llslyetép:ié'1 pq:glren‘iatstfoéfc?to use

tertiary butan%gnkqoggﬁshggkh% hg%%%ég@;ﬁﬁé éayygét eéQsl Quventd gna

hydr ophi | i ¢ organi € sol vent su one, nethanol’,” “et’hanol,

propanol, isop I t , «L.S t ,

t et rahydr of ur a%gggggggnggéﬁggkhéhl ?&% %nwéanﬁkg?geggztﬁﬂn %‘?&g{‘ﬁor 2%1(?3 18
that the efgec pr.es i i . 410§ kno in the
mater/aceto%e %?Qg ngﬁae%? g%&?é%?%gﬁﬁ%ﬁggﬁghgﬁéghggg&?g¥)?ﬁgkgon ghsation
5 reaction bet wegRrafo@kdi G ranhRo paend RAGEA dHRg iR R HAdY 180 ibhal | de,
acetone is easily dinerized under either acidic or alkaline conditions to
produce di acet gpgcakephak, cwhirgrd sugasidingdehydnaieddirdere fag t her heating
to produce nesityl oxide. In short, 10 al dol condensation products of
acetone are preduetdrylhasancaysatarhadrede ievebddridanee giadiddiesn For
exanple, in case of a 30 wt~ aqueous solution of a nonotriethanol am ne salt
of | ong chai n bfaedbraciedibasasubetatices istidhs aze@dskd-edraegigapriess t he
content of 15 di acetone al cohol and nesityl oxide in the aqueous sol ution
to several 1ppnpbpdueight wbichesse Phredmcesenthameentioresi kanderemdat icded a

| ower al cohol used as a non-ketone hydrophilic solvent in which no al dol
condensat i on ogcetone/wajprBis1usge8as e wreastdiosclsedanthats mgdmanol

et hanol, n-propanol, isopropanol, n-butanol, isobutanol and sec-butanol are
used. However, 1Bh&hr BE&RY PAtent ors have confirned that in the nixed
sol vent of water/al cohol, under acidi¢ conditions the al.cohol _easily forns

an ester 25 between the &ByFREi GASPe¥EE En PR 1greES O FPCFaNT N acy!

acidic am no agkdlang.%h% Ion%ochaL f.att ci%'h%]ide, i%y [ as

di scl osed al soaPKLIBCASTCo PIFHONSE I et ARAES 11 RaS Bedir SATIE ngl y

found thatlgo 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. 1In practice,

20 diacetone alcohol and mesityl oxide which seem to
originate 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



2 April, 2003 19 ester as nentioned above is pr odugeg gpfl nRoRr oducti on of
other inpurities is observed, when as the reacti on—ee?—\raﬂ‘t-,—-r-he m xed
solvent of water/tertiary butanol is used under the conditions defined in
the present 5 invention. Fromthe facts nentioned above, it has been nade
cl ear that when the m xed solvent of water/tertiary butanol is used as the
acyl ation reaction solvent, neither aldab condensati on products 10 even in
a trace quantity causing a bad odor like in a ketone, nor ester between the
| ong chai n N ady|fatcistiacids mot bt} dremringe dudgthereforatiy &2id halide
like in a primary or secondary al cohol is produced. In the organic |ayer
obtai ned in tKE MU § R ERRTIRE sEPEP ARPRTPSY Epne et ¢ eyl ati on
step, an inorganic salt still remains to an extent such that it should be
removed. For g»beﬁ*rﬂ’é‘,e-JP-A 51-13717 discloses in its Exanple that the |ong
chain N-acyl acidic am ng acid obtained through distillation-renoval 20 of
the organi ¢ sol vent frofR%Re (RHRLY 1B ARNbn % WA nehyFFRCEH™ in an

anount as |large as 1 to 2~. en the_ long chain N-acyl acidic am no acid
cont ai ni ng ucgr?]é’q%'gé‘%ﬁﬁoj;ﬂ?%e‘ﬁ%‘?b%iI%r%%‘l“fé/? PEINEET ethren or
exanple, into a 30 wg aqueous sol utiaon oé a%?S tr'ethano}__.am' ne, sal t

thereof, the AWM T v SFEHFIQIIL" X VR 1 € %r%?ﬁ%,oﬁﬁd Lot i mes
oreco a0 gt LD gsbert a4 Lona (AL A g6 i

br et or Aty oty (figr PO e d Natalihfy At brcalyed Bl o 1o
2. When ©he ot iR e R DL IR B MY QR AT 1O

reaction sqf velmpad it Rt R0Mal age Gad DI vSithiedduthion case where

the m xed sol vent of water/acetone is used and the acetone 10 recovered
fromthe reactj:@audnd W ¢ eusethtdid LXBHBE, andanacetyhneodisdj | | ed
fromthe organic |ayer is reused, as nentioned previously, and
rectificationadmsl dgtgfed-d of 1Isepad at ewyeeinne f rai thel B ool codendeitsat i on
products. \Wereas, when tertiary butanol 15 is used, the tertiary butanol

di still ed fromarhédersgan chayerhe dubdenusel msnewyl bes atme bereh whgruriti es
menti oned above are not produced. It is advantageous from a vi ewpoi nt of

el i minating a qerEeasicsttegy tizory rPukkiial onl th exqetene but anol can give an
advantage also froma viewpoint of handling thereof. Wen_the rectification
for the pdrpose of separBiilifithe andRr iRt ID TP TRAWRES sthirri ed
out in order to recqQver and reuse acetone, it is_.necessary fo 25 recover

high purity ac&féhé Ay BFCURTHMST AT AFWRDT Hohtemtt Rich acet one
h i nf.l bilit tibilit d iy f tibl
Gas "CooATr i1 irSGEp e AET Ao et T e sl S ake. care
foit tori i . t i |
oo stor g ana el . e G A, R cBbu el oy ol
it iS5 inpossibla fR&PNAensederdi o V1 dt angle £ 0r & degrae of auei oht

ratio of nore than tertiary butanol/water = 85/15. Thus, tertiary butanol

i's handl ey n secst v s iPdadsdRlf £068 et £ V@Y Sai®r e than 15~ by
wei ght, and therefore easier in storing and handling as 10 conpared with
acetone. Wen i ganied salendorofawedd®rin efli¢ alondudleaniod Nsasxgked as the
reaction solvent, there can be given a further great advantage. That is,
when t he m xeddcialivermiofo watiet/ twiiclargrdutanctyed fisad tdse tdwarting

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



15 reaction solvent, it is only necessary to add wait ghdbgpatertiary
butanol to the organic |ayer obtained through the =preciprtation
separation to adjust a conposition of Iong chain N-acyl acidic amno
acid/tertiary butanol/water within a pre-determ ned 20 range, whereby the
organi c |l ayer can be separated into an aqueous |ayer and an organic |ayer
to renove the inorganic salt present in i1the foregoing organic |ayer. On the
other hand) in the case of reaction in the m xed sol vent of water/acetone,

t wo- phase 25 sepapiated Sromhéher damiac dhaidy Nocyilnad iidirowghincthecid
acid-precipitation separation into an organic |ayer and an aqueous | ayer
has never been©fodfkd§ sadé&ndrass therafipreaditatisodsar tant dryaieverdyer
conposition or the = 2 April, 2003 22 liquid tenperature. Wile, the reason
why in the sol ¥8ft Ydpdferbsrerdt dfy 0@ SFOdUS e Stede sdpartdi§ on into the
organi c |l ayer and the aqueous | ayer can be seen in the acid-precipitation
separ ati on, se@ﬁﬁdﬁﬁélﬁg 5t8Ps 2t ithe géﬁﬁﬁﬁf‘§k@§ﬂ%ﬂﬁﬁ%@%ﬁnﬁﬁlqﬁ

i norganic sglts sgch as .NaCl and Eaz 04._Therefore, n the m xed sol vent
of wat er/ acet of&*fs @8edCrFIPE Pdi f<an Eatdve 2™ B ocess

wherein a high concentration of sodiuymsulfate.is added in order .to 10
Acconpl i oh t he “CREVAR Gt AaShERo SOF LHE TS gab R o it O SHTSEF | n
JP-A 3-279354. In such case,. many.salts inevitahly renain.therein. From
Lhe organic | agErodhiathed By CEOBRAninGHIRE e W00y Iy EC N ¢ he
organi c | ayer, Lacy 1 n I: 2| d.t tain.the |.ong chain
N-acyl acidic ghﬁﬁ%h§é¥8.éwﬁéhgt%éaﬁ§héﬁc §ﬁhaﬁa§§y %g@fﬁigmgﬁfno acid or
its salt is usednigg i‘nﬁuﬁﬁ.’@%ﬁi@c"l'a‘f/%rﬁg%@ qlrsc_tﬂa%eld K& dile ipt-idpsired to
remove the tertiary Eutano as far as possible in a conventi né] manner 20
such as digpi |l bgkion, but it inevitably remains in a trace quantity. In the
comercially available long chain NNaryl acidic amno acid or its salt,
di acet one al cohol and neshiyl iexbdeaupcobakivater o rald N4 Juidmdtheecet one
solvent, can be detected. The unrenoved 25 di acetone al cohol and the
mesi tyl oxide tamsewhchadhedeplventt e ddrttidilwt iich-Famdvesn ffrawndHehat
tertiary butanol remaining in a trace anmount can serve for nmasking a fatty
acid |ike odor lpegukhaint -ahgll exdgdic? afpmid ac2@Bd o3 admding Mra@rdicaci dic
amno acid or its salt. Recently, in the fields of cosnetics or the like,
there is a tendewey of hed-pénf akberpioddest s flawabid idivcle fa tdwsd)iawiteri al s
to be blended are required to have no odor. 5 So far, even when the
di acet one &Pcohél Pafd BRE REIPEYRrokPGe ldreidedsy&ybhd ingr aasl gasd bl e, it
is inpossible to free the | ong chain NNacyl acidic amno acid or its salt
from any odor, V&hd PHEF@%&?esgﬁéﬁe is left a problemunsolved when it is
i ncorporated into non 10U§er5 e cosgg;ics. Te tiar% butanol itself has a
20

hi gh odor threshol d. For %Sané,an fe “€aSe "6 ™8 iiﬂﬁ?Qa eous

solution of no i et.hanal api cqyl .L.gl t [ [ of the
ong chai n N agyr radranes; BRHB BTl sepataiR Reolchlt WIARE P <" Ts0
ppm by wei ght hR,88dL3048QES13akibhARenblyaat B cWRr 8SaddiaNtiAary butanol
content in this case corresponds to 750 ppm by wei ght "baséd on the wei ght

of of N-cogoyl okghHiankeldehd. cbAthifelr esethe MIKRE @1 verOenateh 20
the tertiary butanol serving for masking the fatty acid |ike odor of the

N-acyl acidi c aatdnehachgdirsphi®irOotgadri GGoRpamty el dii ugu=af el y from
0.1 to 300 ppm by weight, mare preferably fromO0.1 to 150 ppm by wei ght,
based on t he wehghtlietifhetiloacyk aeirdiiedamuto uadied. r2biuiced enmss safret he 30~
by wei ght aqueous solution of the nonotriethanol am ne salt, the

abovenent i onedfmnaneri vaewpalings odr bepgplsaped vby fHomev@r0?2 whenl 3tieppm by

wei ght, from0.02 to 60 ppm by wei ght, and
distillation-removal of the hydrophilic organic solvent

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

Here, it has been found that the distillation-removal



2 Aril, 2003 24 from0.02 to 30 ppm by wei ght, respectively. Thus, said
aqueous sol ution has substantially no odor. This is 2ufgxily 20R3nt ageous
froman industrial point of view 5 The acidic am no acid used as a
material in the process in accordance with the present invention is a
nonoam no di carboxylic acid having two carboxyl groups and one am no group
in the nolecule, and the am no group naylBe substituted with nethyl or
ethyl to 10 be %iggfssed as, Nnethyl and N-ethyl. The acidic am no acid

i ncl udes its opti dal® i FSHHISC SPS anees sender  sichneondhdisnsehs c

nodi fication. Exanples thereof are glutamc acid, aspartic acid,

| ant hi oni ne, (%ﬁ)ﬁﬁyaﬂﬁﬁr%ﬁﬁ%,lrtﬁ#fax%wm,amemmm mcid, 15
felinine, amn lLond ¢ _acid, ,~3-oxyaspartic acid, aam no-a-nethyl succinic
aci d, ~3-oxygl %@rﬁl SO fd&%%ﬂ%ﬁﬁ%%i%ﬁ ety | apditace toraed d,
ymet hyl enegl ut am i_d..y-met hy] -y-oxyglutam c acid, aam noadi pi c acid,
a-anino-y-oxyaggbﬁg%%g% PQaQﬁﬁgﬂﬁgﬁnﬁqﬁﬂqé;QﬂﬂQﬂaqgﬁﬂﬁeuﬁkcqhgﬁnamdic

acid, (3 angnopiueli i.ch. a-am nosuberic. acid, a-am nosebacic acid and
pant ot heni c acfﬂs. Wgn%g&%ee%tagg]qeorf&ﬂvﬁq'on reaction, these may be its

al kali metal salt and its_.am .salt. 25 Preferred _exanples of the |ong
chain fatty acid halide %sse eglglg)%r%jt gi)loéﬂe'i r‘f"%teﬁ’e theo st Tild afdenrdance

Wi th the presefbmb(yenbiroRKHAr i l.ori des af saturated or unsaturated
fatty acids 2 I,g\pri I 2003@22‘@%\?%%}1%% S TE6 A FO VERSE oOnkEiigeast 3 des

t hereof and actdei Qéicdgs f L be.,straight, .hr.anched or
cyclic. Specific exanpl egblij!ﬁg?go?f\zg?é%%gr?égs%&e i’tyldg'loé’ﬁll &t Oy 98€1L8s such
as caprylic acsdlveetaligopbgstdnaeljdesC ' i u canoi ¢ _acid, lauric
acid, tri dle:q():anoi c acid, myristic gcita, ggf’ejlﬁltggggcgﬁgi gggl i 8,%%& &Ff"icélhaci d,
margari c atld,asidnei emsnbdachanadernagfbCnagi g achi id. ;halides of
branched fatty acids such as 2-butyl-5-net %S;Fge%tggﬁg?é g%%d§§?}8

i sobut yl - 5- met iy pemtanoi ts acodcedt rrt hyhogatiapekg1asi Uy gi Hg&ﬁyl nonanoi c
acid, 2-butyl-5-methyl hexanoic acid, methylundecanoic acid,

di met hyl decand{%S@&RT LY 2et Byl oBdeet by | conahnie 8Reddistillation whil

2, 2-di met hyl - 4et hy] oct anoi ¢ aci d, net hyl docosanoi ¢ acid, 2-propyl-3 ﬁS

met hyl nonanoi "9 nethyftowalethiey cobictbe Higetdyl dedesanetesagig,

2- but yl - 3- net t%l nonanoi ¢ aci d, nethyltetradecanoic acid, ethyltridecanoic
aci d, propyl dodeddhioi® ActUPHAR YR deE arlot cl baitd. peftytdecanebc aci d,

hexyl nonangi c id, 2-(3 20 nethyl butyl)-3-nmethyl nonanoi ¢ acid,

2- (2- et h%@butc%%t@%t%ﬁ rﬁ)’r?a[}fgy]@%ﬁcq”&, bt 59t himewnzappensactlta t

met hyl pent ade I Cy:8GCI e |.t et radecanoi c_acid, propyltridecanoic acid,
but yl dodecano?r%%g)ci%dl,%%ﬁcelln eydf uryn“aD 101 T Q&P IHESG | HecEroi Hiaeid, 25

hept yl nonanoi ¢+aghd iqet hyl e oi.c aci d, butyl pentyl heptanoic acid,
trinmethyltri d_e(t::anoi gogg% Y t&ﬁ{/ﬁ%&é%&caa%epiocc%‘a%,t%t’?ﬂ)ﬁ)_etﬁ’i%m c
aci d, 2 Apr ivlery2Q@3 26,17 .opyid gddqp%c%cgfc’ agl d,_ hutyltridecanoic acid,

pent yl dodecanoi ¢ aci d, hexyl undecanol ¢ acid, heptlyﬁ dEEI T Adi,

met hyl hept yl noaargi ouacCitthe diiRpeAtinlaheRt-ARQILG 2Fi -, yl hept.adecanoi c
acid, 5 ethyl hexadecanoic acid, ehtyl hexadecarfr%l‘:’gi C gaILEF& i Aﬁrpool%‘ pogfrit adecanoi ¢

aci d, but $Pt etimeecafoirc eaminglepenthy LubEGaRPIG AU d.g rl@%r%gq%%@qg ¢
acid, heptylundecanoic acid, octyl decanoic acid, dinethylhexadecanoic acid,
met hyl oct yl nof@inah&eamiit et menhprostatecne prasshr L0y Idiepiadecgnoi c
aci d, .

1s ilncreased 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 decomposition products of



di et hyl hept adecanoi ¢ aci d, nethyloctyldecanogggggggizﬂﬁahylnonadecanoic
aci d) net hyl nonadecanoi ¢ aci d, dinethyl octadecanoic acid and

but yl hept yl nonanoi ¢ aci d; halides of straight nono-enoic acids such as
octenoi ¢ 15 acid, nonenoic acid, decenoic acid, caproleic acid, undecylenic
acid, linderic acid, obtusilic acid, |aurolenoic acid, tridecenoic acid,
tsuzuic acid, nyristoleic acid, pentadecenoic acid, hexadecenoic acid,

pal mtol eic acid, heptadecenoic acid, 20 octadecenoic acid, oleic acid,
nonadecenoi ¢ acid and gondoi c aci d; haljfles of branched nono-enoic acids
such as net hyl heptenoi ¢ aci d, nethyl nonenoic acid, nethylundecenoic acid,

di met hyl decendireeadiad tymakchiylsdodekemoisticiC lad salet byl thiedeeagochadgi d, 25

di met hyl dodecenoi ¢ acid, dinethyltridecenoic acid, methyloctadecenoic acid,
di net hyl hept ateeaeyd acddid andnet hyidctiaddeneiporatied; ihal dedighidi - or
tri-enoic acids such as linoleic acid, linielaidic acid, 2 April, 2003 27
el eost eari ¢ adietergenal, ebecaacied ofl ithel dneraiadied deied, fpieydaelidesiraric
acid, parinaric acid and arachidonic . acid; halides of acetylenic acids
such as octynahe dond, chaiyndi-acgdi dciddeyamiacaccdd, uadeogmeitdcaci d, 5
dodecynoi c acid, tridecynoic acid, tetradecynoic acid) pentadecynoic acid,
hept adecyndi ¢ cacipd iddivadéagoaporadied, theradedchnprodacied &mdbidity

di et hyl ocat adecynoi ¢ acid; and halides of cyclic acids such as

met hyl eneoct adécendioy &eimperming, e et tidechyoitbeaprdpetr®yal eprol i c acid,
al eprestic acid) aleprylic acid, alepric acid, hydnocarpic acid,

chaul noogri c &sisgntged! ite &died produgyc licpdryedd vadimgpaigegycl ohexyl i ¢ aci d,
oc-cyclopentylethylic acid. The long chain fatty acid halide usable for the
process in accordance whh§ PHESERtpAEYEME oLy BaViCo N IGSEItedER hal i des of
fatty acids derived fromnatural fat and oil, provided that the halides are
those of a ni SEFEPELPP SEGLIEENER RithG IFo eye Lt Rén t8E- hydropailic
above- nent i oned saturated or u sﬁturated fa%hy %%i% havkp 8 to,20 carbon
atons. 20 Yor OFLERICe SOUNERE HPd Len Br&Evardd Walthe £ 16 utdd fatty
acid, palmoil_ fatt cid, palmkernel qil f.at aci d rn oil fatty acid,
peanut oil fatty™a %&%ugd‘m%ns d‘iloi"‘le‘c*fugttt’yl citl%‘,S ﬁeﬁ?egéu&dlo &%y acid,
sunf | ower oil t ci ean oi |l fatt id,. . e i 14 .f At aci d,
caster oil fat‘%]%%aéh%, C%W?/Lg)%ﬁs f éiltc{h y a%ci%,C%E“ ?g)ﬁe%%%o%‘l ?D%?g:tht%y 1al(9i‘?J t(}tdyt al | ow
oil fatty aci har Low. il _f i, r il f Yol m | k
oil fatty aci néjn% g%?ﬁ%g%?hfgt ttgg‘eé"&"? %%rﬁaggo%ztx] qul d.o,atzotglt:%et >2(:816?rfs\\calm(§)l'fl er a
free fatty achq £NHENkHN HAS oLPNY ieh iy ahBld ¥ A thaldfde a ihggpetter. A
nmol ar ratio of long Chain fatty acid halide/acidic amno acid is not nore
than 1.053155 phefier ablaeylohciene hdhol abidmicd tariefieipklikdit nore than
0.98. When the ratio exceeds 1.0, the fatty acid halide is subjected to
hydrol ysi s, thkenekyopr oduGiangrt had rée fatdneopidildc Bhedrard isarlydnit,anol
used as the reaction 10 solvent for the acylation reaction step in the
process i n acddodadd iwiyt ke ft hikepldseritd iimyehitstal lmgedmatentrared @ thi gh
purity, and therefore it is permtted to use those containing water or

t hose whi ch até&er sodvendd chnoinea greadtlivori moypstved amhdvige el hit
rectified. A 15 mxing ratio of water/tertiary butanol at the time of the
reaction i s pit&feradsiyg dvduriiRda then §d séfl admass CES 1S 130Y &R-hyP%ol une.

20 kept within a favorable range even while keeping a
temperature of the ligquid 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 liguid during distillation



A concentration of the acidic amno acid to be fed far;jheqeyl ation
h—tge-pr9§§ﬁt

reaction step in the process 20 in accordance wt invention is
not particularly Iimted. However, a viscosity of the reaction liquid

i ncreases 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 m x the systemeven at the time clodé to conpletion of the reaction. As
t he al kali substances used for the acylation reactiaon step in accordance
with the preseh® hebdawnifhinogoBized Fyedei BRAeFop Ex¥APl EeNPREAEURRe

i norgani ¢ bases such as sodi um hydroxi de, potassium hydroxi de, cal cium

hydr oxi de and ®RRRLF Py droki @eTatbioj ReF¥eBANERBedOr8 FRAARaNA2EKE pH duri ng
the reaction from9 to-13.5, 5 _preferabl tron$10 to és .Wien the pHis

| ess than 9, t#e* bﬁga%h%?na?é@tﬁngcwﬂtﬁélFaet € naradt dim8ddi 1Gith the
acidic amno acid theé§b§.increasg.th§ free fat&g acig.caased by

hydrol ysis. WRBARHRIPE YEERGR q3fExed haPdfit FARPY AoLdF€dvant ages are

b ht about._ 10 Ho , it.is.not dabl e f ! [ f
natural resour e ERERERccoat BiBRn  PEFOLFRAI FERE BnnaPRSSAFFPY Phr cased
ith [ in_ the. t id din th [

2ci dpr eci pi t at 157 Cebariei i beBp. st iRt on Putfer At UG BF the

acyl ation reac{'gg S e i@e%gﬁ process in accordance wth the present
invention is not par MY Flnlted. General | y speaki ng, the reaction

tenperature can be advani@gggugﬁggﬁgﬁgﬁggﬂgﬁ%htgggrgﬂég Lfea production 20

ratio of free fatty acid. wever enperature 1s too low, in the

course of the ﬁf@g&%@mi@iw@any&sg@ﬁ}éﬂt%taﬁswﬂa't%n&gmbdeas made t oo
high to enable to stir, or it happens that produced materials precipitate,

dependi ng 1ponu@d&i Nghef abbee 2he Pt DEWE8AcHRAYE ChakN M agybiagtdi sram no
acid or a concentration thereof in the reaction liquid. Therefore, the

t enper at ure shewed dl beuLOntawl bedimprasedpt whorapet thet bigued di sadvant ages.
It is permtted 2 April, 2003 30 to change the reaction tenperature
during the reacemperaceoeddhgdistihbat apseisflowvaredThe sbgrmdlon reaction
tenperature is usually within a range of from-10 to 70C, preferably within
a range of frdomstderyocc@0Gesgnedelyrateiddfly andhpnoducbhge of them -5 to
10C. The acylation reaction step in the process in accordance wth the
present inventfore chitbe 2aiEF ceVdig FA ACSeWPOBAEEANNBANERE WABFein the
acidic amno acid, alkali_and, reaction solyent-in respective

10
predet er mi hred Frtt-are! 1 _ELERC 2B RP r 2RYSvedRePe anbsERREEatt¥r the | ong
hai fatt id.halide.i i | fed.th i ith | kal
o ket he oipfamfa £l § PO N OHR bl B LS G LR AE pihD o ot kel
| t i fed iR, t i i f th
solvent is t1e O}E%F{rg%@t%%qg éﬁﬂﬁa&-ggg?a&?dfgU%gyxfsaaéé%' h§9ﬁ§§' gn o e

acidic amno acid a ong chain y acl e are con uously fed

therein at the.salEnlige. (AL!Lred PLECS SLIRNPEnIEgaCEOL ERgaheRElLON IS

over, the liqui n the stirring vess I's subjected to the successive acid

20 precipitatiof sep{it 0n fheRedlP £868) 08t BErEOPRaRBAL N TRELYLACT d
halide into the stirring vessel, it  may be sprayed or fed so as to be

i ntroducedd ntithd herdsapit dintbhef oathael yeeht opbyihedcarried out in a
conti nuous manner, wherein using the stirring vessel or 25 a tubul ar
reactor, the reaction sofhantist hehagoeesisnal karensbbnt isnasf fohikowsi di ¢
am no acid and the long chain fatty acid halide are continuously fed
t herein, 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 inocrganic salt and a

medium consisting essentially of water and tertiary

butanol into an aqueocus layer and an organic layer



2 April, 2003 31 while continuously taking out the regctjon Iiguid, whi ch

is then subjected to the successive acidprecipitati n. In the
process in accordance with the present 5 invention, it is inmportant to
conduct the condensation reaction between the acidic amno acid and the
Long chain fatty acid halide under stir;ing or under a condition that

| iquids are sufficiently m xed. Under a Tnsuffici ent stirring condition,

selectivity of thﬁ 10.cong§ns§tion bgactkﬁn béﬁmeegythe acidic.%gi o_acid
and the |ong cRE&MMEFRMEY &CFd-HEF GEFE Fowdred 33 GHc PEREY &9 odtc on of
the free fatty I i t ol,ysi f e long chain fatty acid
hal i de. Wth rgggégfgﬁggghggrgégéh3¥h§%b%ﬁf%?t seens that the reaction

system 15 forms two-phas reactli r t i f the

| ong chain fatty acid haﬁ? e%§?¥§e&%é&q?ﬁﬁfﬁgﬁﬁg%ﬁ%dF%ghéﬂ%ﬁ%%ggg%girenemal
of the interfa .S n{, i o] i.nt alni r i echivjty. The
stirring is ca???gdcg%?ﬁngcgls:ggr %Fga&%d%%ﬂ?%gﬁtgp ’egé%?ﬁgn@l (%(ﬂze %%Io\r% in
terms of a §tifEhRgoREWER onbYERaAIRL 2,3l il RAWS, luey jthan that, it
is possible to obtain the Pong chain N-acyl acidic am no aC|d] but it is
not sufficientohea9Rkal RntBaghoRBeCHRNN NiAGYIstapisdi ¢ ami no acid having a
content of the free 25 fatty acid of not nore than 3~ by weight, which is
one enbodi nent of the present skepenbcgNatihe Sdachiideg RS icx preferably
not less than 0.3 KWn8B, nore preferably not less than 0.5 kW n8B. 2
April, 2003 32stbgeatidgprachpitiati amisepacdd endsken ond dheuipy deassy in
accordance with the present invention is a step of adjusting the acyl ation
reaction |iquidctiid hEHlideot6 usnhdgnaamiber dnh acmdxedclods&medr ochl oric acid
and 5 sulfuric acid, thereby separating it into two |ayers of an organic

| ayer and aA aqowvedstliageestentbriily tlewdésir eddotganiiariyayertanol tine
acylation reaction liquid, the produced | ong chain N-acyl acidic amno acid
exi sts in the tbenpsespnseapkabn gakeliByaaddi ng 10 a mneral acid thereto,
a part or the whole of the carboxyl group appended to the |ong chain N acyl
acidic amino acid i s congerPeftfB A2FREePEECAPIEAG ISR ERPATATE M me t he
reaction liquid is separated into gn orga%ic | ayer and an aqueous | ayer. 15
The pH at the BERB)oPt REIYELATREr EBEPPHALToR T pRIRENGH &8 e Changed with

change of dissociati.opn condition of the carboxyl group, accor.ding to which
t he separation?&SHaPtFSn?rﬁﬂnglgoaGWEFSHtuFEtP BelBER &S i c |ayer

and the agygous Layer, 30doa.helRYLATC29 g0 SO N LNY0aN G Sal ts are

changed, an ore it Is reco 0 carry out € aci Hﬁééipitation
separation stepnprefer abtyiatingHah bogdnidOngREeterallividl Rl 1ta2 5 A
tenperature of the a%id-préc?ﬁ?tgtiongzglsepaygtion5i51¥ﬁo%i358 to g
boi I i ng point ghatAenbydiophih B cOEGARLC agaivent, for exanple, 80C when the
hydrophilic organic solvent is tertiary butanol. Preferably, it is from40
to 70C. Wien the 2 AprrThe 20803e3dchedpeard: wrecess!, owtleridian t3%C, the tinme
before reaching a separation equilibriummy be prol onged) or a remarkable
amount of the ongagani tagekt comainsngnat Rengr ghniin Napeyleweriddic a st age
of the equilibrium 5 or no separation occurs depending upon a kind of the
| ong chai n2M- agpinachdii@ ahtadnadi dnoithet aboyecmentatned wasttiad isgepbd. A
boi I i ng point of the azeotropic conposition of mater/tertiari)butanol i's
about 80C undetSafHbiphErrctpr 86BaVel gfdaat 4980 iCeFpdivaitr ®Yexceedi ng
80C, boiling occurs, _and as a reﬁulk it bicones necessary to carry _out the
separat i on und@FsFﬁéiéééeaijﬁsy rER PRits Lessaithaty dMedgedusabocdidse a
specific apparg%gaplgfr%ﬂgl Sgg 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



The washing step in the process in accordance 15 with the present invention
is a step of conveying water soluble inpurities preéeﬂEEihLﬁﬁ@_organic

| ayer obtained in the acid-precipitation separation step to an aqueous

| ayer by nmeans of liquid-liquid extraction, thereby reducing the
inpurities. Mire specifically, to 20 the organic | ayer acid-precipitation
separated, water and/or tertiary butanoll%re(is) added to adjust a

conposi tion of | on hain Nacyl .acidic am.no .acid/tertiary butanol/water,
wher eby the waf@RCEBFARFE PBar EPEel TR HaHGaricc aTer, thariYy Pnor gani o
salts 25 produced g ring the reaction and in the acidprecipitation

separati on steﬁ?lg g‘conveyed to an aqueous | ayer through the liquid-liquid
extraction. At this ti”EThEe B%%%L%% %ggﬁggt %%E%@% Ouhﬁr%iApE.E’ 2003 34
the foregoing three conponents are aajus € 0°as td make the ong chain
N-acyl acidic 1.0Q:AaCk o] : 5 i.ght o iar tanol from
5 to 45~ by me?ghggégdh%a%érgkggggééh§o§939 y%%ggghy,%?%grg§§dg%causing
the _separatl §onanBy,TaK;R0CBRAINUEE 107 PUC AR AUA ;3RRA FelcBiing L ekd

possi ble to renove the inorganic salts remaining 1n the |ong chai n aryl
aci di ¢ anmino agidsGeRLaLBANGOLEARLE1! B¥ehn BeRAiQr s@fivkhe geparation is
expressed as an 10 exanple with reference to atriangul ar coordi nate
relating to a gogpesihkeBn( ~whYcWek8hthreh ot 60E0Yindkd Uhari¢iagisd/ tertiary
but anol /wat er, wherein a conposition capable of causing the separation is a
regi on surrounggdcby tenpeirathirg. of Ehepanakidon ithidedisogbntAslfiag as the
conposition is within such a region, the mxed liquid can be separated into
two | ayers of hbe bbcerogkdloglat aahd aetércdat aiddiedg tor gaincaliayear and an
aqueous | ayer. Therefore, when 20 respective conpositions are determ ned so
as to enteikOw whighsurhtaor bgtwrenpthif loagi chadh thecygilgaciidikapeinoan be
conducted many tines. For exanple, the purification can be repeated until a
content of thea¢hdrgadi vatart vithinhe osegasi ofl dyem Béd6hesoa 68dSbred 25
degree. This is illustrated in nore detail with reference to an exanpl e of
Fig. 1. The scarevagpeatha§ ancereRNaxPS ftieaoKerght sadventwiantie
conposition of an qrgani¢ | ayer after 2 April, 2003 35 the

aci d- preci pi t ABEBRAsepghatli 67 PEtdBSFEn&bEd witt RYPYEAEDA- water is added to

obtain a conposition des%gn?hed w%kh Poi nt %,.mherﬁb% t he ahaqve-nenti oned
organic |ayer is separatetd®rifd’an"6r §aAFE N ay8Y Ard “EnP5 °¥4GEGUE | ayer,
whose conposi tion .desi e A I d _Poi_nt I ively.
When mater?$$ %%??hgégégdgdgpg&p%gwgﬁgagﬁ%gkaggﬁﬁo ?tﬁesgg%p5§%?%§%
designat ed wthaPehtaCobAcBRtabR AnCoRBRSLLIAN A9t gRabed okl Balal
the organic layer I's separated 10 into t ayers of an organic layer and
an aqueous | ayeg, pphQeegrenpastbheBatrabe destqnaateduwahliPeirnt brapd,Poi nt
G respectively. IT the content of inorganic salfs in the organic |ayer of
t he conpositi ofodes0gppineByWvkhigRel, nbnl/beducesnsahitsbEchofirky Fatayld
desired degree, the washing step is conpleted. If the washing is

i nconpl ete, anaatldi bfonak mepar ahkan30pé&r dlyi erightcaskiied contenttsa sim | ar
manner. I n the present invention, the content of inorganic salts is
control | ed2€ 0 beingtbased vhathe~wbjoho wéi ghe, lonef ehabhyNrecydore t han
0.5~ by weight, nore preferably not nore than 0.1~ by weight, based on the
wei ght of the #ehgiEhaMAlR- a6}F - aciS@ié lafimshgsi d thenbrree8dse where the
cont ent of the,inorganic salts in a _salt of the long chain N-acyl ,acidic
amino acid i s HBYBROLORNRROY1ARY Gef§hLTESEEd O8N CORB AR CYROMBPSEfRd OPong
chain N-acyl acidic am no _acid ere results precipitati,gn or turbidity at
a Iom/tenperatﬁ?@?rﬁﬂﬁﬁtﬁﬂewégpt%gﬁ ﬁﬂ&g Ckaln N—ac@l 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



2~200s 36 long chain N-acyl acidic amno acid is iggggpqra&gg3into aliquid

detergent. In the washing step of the process in th the
present invention, it is 5 recommended to concentrate the tertiary butanol
as nmuch as possible to realize the separation, because the tinme before
reaching separation equilibriumcan be sjwrtened by increasing the
concentration of tertiary butanol within said separation region. 10 In the
washi ng step imt;hetaéogeégem aeendanee Wnidh aike RELE@Hw iahvention, the
washing tenperature is from35 to 80C, preferably from40 to 70C. Wen the
tenperature ischapesithaf 38Ccauldénti Bepbeheienr qatki r¢qd osepar ation

equi libriummay be 15 prol onged, or a renarkabl e anobunt of the inorganic
salts renmi ns baorkbendedabical dyee)ewannat canpbade iohst e e laderiesm or
no separation occurs depending upon a kind of the Iong chain N-acyl acidic
am no acid or mestdéonednamahboncid,t he el.i fuicdcoklbi-bilnganmdiont of 20 the
azeotropi c conposition of water/butanol is about 80C under atnospheric
pressure, ahd atid/tempérayubetexcéeédiangr8ddn bdigl.i ig eaclr scaded as a
result it becones necessary to carry out the separation under increased
pressure. Thi sabpedrindvant agebusxibebadsg a 2Bighécirhitdodpparatus is
required. As nade clear fromthe relation between the |ong chain N-acyl
acidic amno acid and t hBigfi xé8disoteeshont angriematdct adewaf lsut anol |
according to the 2 April, 2003 37 washing step in accordance with the
present invent PFBRAY EVABCHEBE3PE| BPPrAEYGce the inorganic salt inpurities
to a desired degree also wth respect to a long chain Nacyl acidic amno
acid containing inpurities such as 5 inorganic salts, which is produced

?ﬁSZLEE on. ZsaﬁﬁggcﬁﬁﬁeZEBEEFé-P?PF&?%H‘fP&%ﬁi@?&%ﬁo}whtehgr 2232?”? .
or gani & Soent from theThonb SRAFR RCAcHFORUCAPE. AmiABoas H PO AFHing

organic layer, aéiﬁ%taﬂha&hg car QQXEAECg[‘:BHBc%f WiBR ltﬁ'%gp%%%ie?lt'\" acyl “acidic

amno acid is neutralized before distillation renova the 'sol vent

(neutralizatiofndangobMenhsdiaki ELat bRankemRyal) or not (nonneutralization
solvent distillation renoval). First of all, an illustration is given for

the neutralization sol venhedhsyilhkabhoRecheB¥al ssbepinAeter gjr!a&ets@, the
process, the hydrophilic organic 20 solvent is distilled off in the

presence of a satbr@éntbewliohgthbhappeNeactylingehdienaikna atiegh ofn al kal
salt thereof is not particularly limted. Exanples thereof are salts of

al kal i met abs sublieasisgdannpcpdiasamiunvandiki ehidum lsalt shafin2Zagqltial i ne
earth netal s such as cal ci um and magnesi um al um num salts, zinc salts,
ammoni um sal t sacidl halafleokganpadanPasiosuchnag mornedt sadveat we,

di et hanol am ne, triethanolam_ne and, 2 April, 2003 38 triisopropanol am ne,
and salts of bHaFeradifozak¥dsorhéhigsogpgPrArngcangntydpsylation

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



In order to convert the long chain Nacyl acidic anino acid sdy o its
organic amne salts or its 5 alkali netal salts, fdifgﬁﬁgﬂjgégt is only
needed to add an alkali or its aqueous solution. In converting into a salt
of the long chain N-acyl acidic amno acid, it is recormmended to add the
al kali so as to convert not |less than 1420 of the carboxyl group content of
the 10 long chain Nacyl acidic amno acid into its alkali salt. Wen the
proportion of thetatkal effattsisfl ks phanetht2flnobnthencarborgkt group
content, the addition effect of the alkali is slight and as a result,
flowability ofimfreredxed |iquid cannot be inproved. It 15 is preferred to
make the proportion of the alkali salt at |east 1/10 or nore of the
carboxyl group content. A$ ksovwmreiprehervaterdamakenehonipedpspliventof the
al kali salt at least 1/3 or nore of the carboxyl group content. 20 In the
neutralizati orﬂ%ﬂ@@ﬁl}/dmtextaltwbﬁer'éﬁ@vﬁprstgﬁ FangeesptanBe with the
present invention, a tenperature of the mxed liquid at the tine of
distillatioh |%5eeem el PeEwasnnar 26ldkeecalinocaCieanlt ackeBEdShABE, ¢ here
is an accelerated therpal 25 hydrolysis reaction_of the [ ong chain N acyl
acidi ¢ ani no ak3Etvra¢ig Q%}%deanﬂc?ﬁ%n?eéﬁl?Pﬁg %r@ﬂﬂ@?lﬁag PREEF or
quality. Preferabl¥ t he tengera%b%f is controlled as not to exceed 80C.
More pref er abl § CRET a%l 3 302 SORgnt+ B F el aBTAGECRO exceed 70C.
In view of coéroH

S

dt t , h 1 , th
respect to di }??%E? %%%%fé w?fc eggeg%gﬁiﬁdg hY%gﬁE%dfggg%Ehogreggure
whi | k t 5 f dd Und t th
st on e he? Bttty B s Soncl RETHET SRR ' OBR BA08E ¢ i ned
whil e subsfantiphly cPcSﬁ’Qéz%éH‘cgnt;EPocflug sagkdy {:EQB‘%BrQPEC Qdu%QdHere a

pressure-bol | ing point curve 1n em of Ton chaln acyl "acidic

am no aci d/ hydft?@é’é'é&ué’é %%&ds&héffnévéﬁ §HnE£§E§n&u¥.‘hUﬂt§es _For
pressure-boiling point curve in the system of hydrophilic organic

sol vent/ wat er . exddifo1 ONJi € hdhSe No 52 Y | wesi HiGedit N0 86t dohSof0h concer ned
entirely in the pressure-boiling point curve, and therefore, when a

t enper at ur e ofmdret i elaho Tt thé Ssalbt es i1 DéAg 8NadpeENakePd peegsyre can be
determ ned fromthe pressureboiling point curve in the system of
hydrophili ¢ 2ammimancidpl enis wateessanyt be puppesssi thaccondanteof th the
present invention, water is also lost wwth the hydrophilic organic sol vent
during theldi stiddatonn abovval , amddneserel orgidasinheheaggueaysbe, there
is required a 25 nmeans for preventing the Iong chain N-acyl acidic am no
aci d from ext rebdierity %@W@%ﬁ%lE@W Igyictie aohBafs, 1688 - exanpl e, can be to

intermttently or continuously ril, 2003 40 sugglz water to the
sol ution during the dlstT??a?¥%ﬁe?% %?nt%ﬁﬁrgﬁﬁemﬁ +CRACR utiR¥eE ool

t hot t [ | th d
ORI 05 AR ol %“%ar.n%e-@ae%wee% Egoh Pl PR oRatvRaler® Sich a
f bl i ~ f _hegat ly,
oo se st cam s 4 630 4 Pabl | Eohadfad ¢ P 2o dbre "DOL| 2B R ERLIBREL Y.
the neutrajd zatd ofy s@ Yents&h Sthdt ahd %ﬁsmvgthwoi-o ﬁ%%ﬁéﬂﬁ with the

present 1 nvention Is to nalntain a so concentration in t IC]UId fromb5

to 50~ by wei %o%ﬁﬁ)é}%ﬂ' Shibh@dnOD, {95bEXAABL CandCEOEIHNYahO1 t A8 MBANS
nment i oned above en the solid concentration is higher than 50~ by wei ght,

there is 15 t hgsqdsSsilbbéedar Of tid ghr¥s S80St hyeft ot Behhgutonoirmed
solidification. Wien the solid concentration is |lower than 5% by wei ght,

t he concentr attloat ofn t tiee hyitktephsd 1 eemwt gahi waseryehtohsl) ourded to decrease
a distillation efficiency. Mireover, a further concentration is
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



20 di sadvant ageously required in the case where the final_ praoduct requires
a solid concentration higher than that. It is prefe 1 Fntain the
solid concentration from20 to 40~ by weight. It is nore preferable to

mai ntain the solid concentration from25 25 to 35~ by wei ght. Secondly, an
illustration is given for the non-neutrald zati on solvent distillation
renoval step. According to the process, the hydrophilic organic 2 April,
2003 41 sol vendstsr daistméhal onadr ebovedini phodticadutndl heapreduetibvhe | ong
chain N-acyl acidic amno acid. In the non-neutralization sol vent
distillation refrowvghest Bppuniatesr dancbsertrhdi hehnpassehe rpuentbon, it is
inportant to maintain a weight ratio between the long chain N-acyl acidic
am no acid andsabvent w thenmaxedngelvéntrofh 858t65/teor65A8Y, bptenpdetdlst hat a
conposition of the hydrophilic organic solvent in the solution is not nore
than 5~ by weigted uwedendthe candibiona defunedninenpernresentrom 75 to
100C. A temgerature of the mxed liquid at the tine of distillation is
control | ed hotimverkteed 90C. Wen it exceeds 90C, there is an accel erated
t hermal 15 hydrolysis reaction of the |long chain N-acyl acidic amno acid
or its salt, and the rest¥emngherbaces wenkipoedt abovh, qiikl he§. bPesf erabl y,
the tenperature is controlled as not. to exceed 80C. Mdre preferably, it is
control | ed notM34e extedd Yoet WeeR FBepBixedosobvanst PEl ation pressure, it
is recommended to %?r%% put d'stillition unger a fixed 9e ree of reduced
pressure, in WaWbfteoht#bY | PRGaRAL 17 qufedt BRpERSt BFE-2HAER wat er
decreases during distillation to_an_anmunt .smaller thap,65/ 35 i.n _ternms of
Che. wei ght 25 191 o Bt SebKoEhe TORGEERaRAIRE AEPROSERAF £ORnPROTHEFS and
wat er, provide c ition th ophi Li;c_qrganic _selvent in

t he solut?%% i%b%éﬁg?éﬁeegggﬁ %Eg%§9§¥i%§F?¥$%egs%%ﬁt?gﬁgegégﬁygﬁegones

paste. 2 A2003 42 Hobuels cubep KaLEn ERCI £8385cho; AalRYRt oLapger than

35/65 in terns e welght ratro between t ong chain acyl acrdic

am no acid andyyal&racideasg! thioNoRGSthy i REEQPEY A88H- hhNiABY1¢R&ECIn
flowability of the 5 liquid is lost. Al though the reason is not clear, such

a tendency is 4 gppikab) comheacéA8atpnglebnoD Msagybdaekdi.c amno acid
having an acyl group is derived fromthe foregoing m xed fatty acid, nanely

an acyl group having a distthbubtrgandé Lagerasboaiatantn thel acibe
non-neutralization solvent distillation renoval step in accordance with the
present inlVentpoecimetarieos sesardosonwstéapt berbydhophel acybagannc sol vent
during the distillation renoval, and therefore, as the case nmay be, there
is 15 requiredtermears ivpréarptngathestkelyhreraing bp hongxthnbnsiclaryl
acidic amno acid/water wwthin a range_of from 35/65 to 65/35. As_a neans
for keeping tHhHe'dei YhtSheetd Ret APRCOTRR - abBoE- fEATPoRedIPafigal-Lé7 Léxanyl e,
it is permtted to intermttent

L perm e Lo Lot ermtent Ly or contipuouel . suppl X, 20,atg Lo the
Such a means oToH o Hi 40 cam tcoarbarR ERFPRER oE0P sk REOBT B Eonn 1.
ol vent 1 ermval® oD e ReRT SabueEhova ™ FR PEPhni B ERERUKBIER S (e
hydrophilic organic,spiNeRts£8P PR ALt 2D WLl €arge 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



2 April, 2003 43 substantially prohibiting the free fatté agkggfrom
producing. In view of aliquid state at the tine of 2 val, it is

preferred to adopt the 5 neutralization solvent distillation renoval step,
because the distillation renoval of the solvent fromthe neutralized |iquid
m ni m zes any thermal history. For carryifng out the neutralization and non
neutralization solvent distillation renoval steps in 10 accordance wth the
present inventid® PoPeeRt fIRYRREI9Nf r BnFfARtPRBUSEr L1RPLBBNAE SRLEEeHE t he
followi ng process is effective. In carrying out the present invention to
distiIIation-r%ﬂ%V@9¥%et%§@r%%hPYiEeéghgenPrFﬁﬁﬁ?Pkﬁ A8E'RER FhEBi d of the

m xed sol vent of ter and the hydrophilic organic solvent, in jch the
| ong chain Nacyi°% Hi%e%g?Qo %E%ﬂ PEeEBRREIKeROt | FOFS EQ?ECPi%%h#B adopt

an evaporation tecghni que usin spray _evapeorator, wherein the mxed liquid
is sprayed int®® qugyﬁﬁgrggig?ev3§¥% taggagéﬁpk?ggiﬁﬁ?ﬂnnWiﬁﬂy hase
flow, therg?y ey&goratin t he, hydrophilic organic solvent, as disclosed in,
for exanpl e JF= %;4@%fﬁb #8tOrding to this technique, the |iquid taken
out fromthe lower part of the evaporati vessel is 25, circulated to a
heat exchanger wth tfma@#%Po?h%.%g a %%gv?ﬂ r%ng%Fe¥ﬁgeF§ﬁﬁFH IS

super heat ed t%@tﬁgfefgr&@éﬁga%lgg{‘%ergggtignsgé%%q‘:i néggép@ag}zapor ation

vessel through a ne provi e upper part of the

evaporation vessel,dherehy ﬁﬂfo %%ﬁg@&.thfn59$¥98£seQHﬁé§8tEﬁésﬁiﬁed

features of the nmanner are as
solvent of water/acetone is used and the acetone

10 recovered from the reaction mixture is reused, for
example, the acetone distilled from the organic layer
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 having a substantially low
water content. Such acetone has severe inflammability

and combustibility and easily forms a combustible gas



1) At a vapor phase portion of the evaporation vesg%i!:g_’t Bebe is(are)

provi ded one or several |ine ends) of an al nost cy rmtoward the
liquid surface, which |line ends) is(are) connected to the line provided to
t he upper part of the evaporation vessel. 2) By controlling both a flow
rate of the liquid in the 10 heat exchanggr and a degree of excess heat at
an outlet of the heat exchanger, the superheated |iquid sent fromthe heat
exchanger is evapor atied tw@ad aHedd @Al lidyidbd8 308, phnsaaid ewhefor e
reaching the line end. 3) The remaining excess heat in the droplet sprayed
15 fromthe |iAieserddrd neelers ethridgfioie dreacdidy t fon |ipidcbihase, j nsi de of
the evaporation vessel. The flow form of the vapor-liquid m xed-phase fl ow
is classified asrsiewy ibutidme lf Ifasrmeonrst iddadd e driagt avatadr ,vetrid cal
vapor-liquid two-phase flowin, for 20 exanple, No.5 revised edition, pages
272 and 273 of tkagaifowri€odak ueBiavean ngClrerd cadusngy niger iing iMandbook) . Wen a
| i qui d capabl e of bubbling is distilled in the above-nenti oned nanner, the
vapor | i qui d5m tegopsisddd e Itowcanddnesd ites terrdy dUtmmmEd tintao graae of
intermttent flow or a circulating flow In practice, the flow form can be
adj ust ed by conat welilolvtg riadtile @l meesr tharodignt igiry htdarqli vadtet e | i ne
end and a tenperature difference (degree of excess heaE% .2 April, 2003 45
bet ween a | i quit§/ténpeMmsr e t4r ke Yolputemadf isup@eEaaceritarmd stadet | i ng
tenperature of the liquid under operation pressure in the evaporation can.
In addition, aét6idithgtt ¢ MRcaramoeitest d& fdwaXsudiPre Sy Sfagdfator, it
is possible to renmpve the high boiling al dol, condensati on, products to a
degree of no i WEREEHce anmhitORTEsdén 1GF prof i Bg @05t SRREE R EF t he
acyl ation reaction st%p i,.s,carried out in the m xed sol vent of

acet one/ wat€r , RN AA cl‘?’li%h&&%gﬂedn 10 products remaining in goods are so
far difficult to be reno LR _carryi t.he vent,. distill ation
renoval in accordance w ;{vﬁgﬁg@l&r g‘étéérlétdqi%r?\(lig}rleﬂtor?ffsg‘lrat(ﬁr}sﬁei a]ta}Il n-renovi ng
t he hydrophili s i G SOl 185 r j | Ui d the
hydr ophi lic or%‘élcr%ia%%goﬁ&e%tsjégrtr?sw%hgh%ﬁﬁg%ﬁéﬁ g:c%régﬁcltag{ C@@é;m no

acid is contai Bedendal BuR+HIMIRE QRROIAIQ. CathAl S& bgHIsedhThe
thin-filmtype evaporator can be 20 exenplified by a falling thin-filmtype

evapor at or, Whereled &ollkvawitd Jfs waltleawed ritd afirh oW deMbl N Jduizl idya form
and heated, thereby evaporating a solvent, and a vapor and a condensed

i quid ar eisepaeatcedohr emleatit otikeri s Prdy elsapayaid oty estitlvatier
centrifugal 25 thin-filmtype evaporator, wherein a liquid is spread on a
heati ng surfacendi/plr ttleetdiadyofbutemtorli faegahep@reranitchdraateyr fartdingeda
thin-film and a stirring thin-filmtype evaporator, wherein a liquid
thin-filmis fé&hredoh Ehep@icid-poEs ipe tert 1@ sariand Wt dee asj uwontaact i ng
the heating surface with a stirring_blade. In _the |long chain N-acyl acidic
am no acid or SCFRCEItHEPeSE iLors &&edEn e afvth adiel ISt IO 5 i nvention, it

is permtted to renove the hydrophiljc organi¢ ,solvent sp as not o affect
the odor of t hBSAPRGEEEISEN PR OGRS SLIHR o TesHRAATORES

content of Jher Lokt PYgRtky SyRe Ao LUAD Ok b, TR RISy s
0. 110150 Pory g, Haset i U il S i Nl it 2 o
acid or a salt ;Lbergefic 3ad taprbaddd Ust tld FoARRIBRY diyMEN Al 0l | Ovs.
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



By carrying out the process in accordance with the gresent Egﬁgntion,
substantially no free fatty acid is produced in the } step of the
| ong chain N-acyl acidic amno acid in accordance with the 20 present
invention, or if any, a quantity thereof can be restrained to be nmarkedly
small. In addition, the obtained |Iong cle@n N-acyl acidic am no acid has
substantially no odor and a very small content of inorganic salts, and
therefore is ibhiguhifighepperayuaed 2Bhidenr kakl yeasehulwhfyorin nttestri es. In
the long chain N-acyl acidic amno acid or a salt thereof in accordance
with the presestlveRt Apyekem20@3waterinertioor, a tectphhasef seperiamdpgani c
salts is not nore than 1~ by weight based on the weight of the |long chain
N-aryl acidic antaothei droandcaleyareandotheerguaryshideyrsl cee eom 0.1 to
750 ppm by wei ght based on the 5 weight of the long chain N-acyl acidic
am no aci d. WefaeRhen hbegafid-Baecirakasdan seppyakdpght skeseddor the

wei ght of |ong chain N-acyl acidic amno_acid, precipitation and turbidity
occur at a PovwrtempetBIuPBtwRERCSR 8fuBotadrgs| ampurRtopfaiggrgasict he 10

| ong chain N—acgl acidic amno _acid or. a cosnmetic conposition prepared by
i ncor porati ng 3255FtSeFRtAE Nehd erdi NanbGeyl TASr@lo s wheacitds nto a

| i qui d detergent. %he ontent _of the inorgani¢ salts is preferably not nore
than 0.5~ by Wet3H ,SﬂﬁY%nESOSrEFEFﬁBF?eﬁgPenﬁﬁeuFﬁgn 8L14Shy wei ght. Wen

tertiary butanol .is |ess ;ha 0.1 9n1b wei ght baseg on.t he i ght of the

long chai n N atdT SREGREPLTH h8 GEFAY PHE RBRPRGSS! PBELSIE RoPiGHIfi of ent .

Wh , wh P .1h t hat...th Ki f f.ect b b d,

but there 1o arenSnEReExb0 Rr, BRGu SHEPREC AR SGRCFarP BP0eBuE ol Such
I hai o . ; ¢ Cned

Chr ough. ar L] cagtdipPELtl En8MBEaRRLS vESRELL BRCERS QP RS e rep.

25 As another gubedinesteaf shhgppaesenyohByent igng kA hheakengmghai n N-acyl
acidic amno acid or a salt thereof, the content of the inorganic salts is
not nore than da1by eégbtabagedepnihhenveight of 2 April, 2003 48 the

| ong chain N-acyl acidic amno acid, and a content of the free fatty acid
is not nore than 3.0~ byrFinemgbhebasgdnon Lhgevebphhinkdt he kepgrehahg
N-acyl acidic am no acid. The long chain N-acyl acidic amno acid or 5 a
salt thereof haviogtlaecagtentsolayhe &ndethat byganid dhyeet mereithan 3. 0~
by wei ght based on the weight of long chain N-aryl acidic amno acid is
unknown asl$arbasandke psesemovedveat obsaknowheWhengt hbafined-hayly acid
exceeds 3.0~ by weight based on the weight of long 10 chain N-acyl acidic
am no acid, praei®di¢aamnsncaddidur bVepnytbBechengt chalswraapeér acdfécwhen an
aqueous solution of a salt of the |long chain Nacyl acidic amno acid or a
cosnetic conpo@T%?%na%+@p%¥thBySPﬁEogEoPﬁﬁﬂnﬁoﬁ QaPPTERCENBCLANE chain

N-acyl acidic 15 am o aELd; EpLo 2! Lguhd deLerpsnt.ndle €0t enL L Lhe

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



free fatty acid is preferably not nore than 2.5~ QyA | Phtaooore preferably
not nore than 2.0~ by weight. Such a |long chain hkat?g—atrﬁrﬁ am no acid or

a salt thereof can be obtained through at | east the acylation 20 reaction
step, the washing step and the solvent distillation renoval step in the
above- nenti oned production step. As a furZ3her enbodi ment of the present
invention, in the long chain N-aryl acidic amno acid 25 or a salt _thereof,
the content of €heipndraavicacafiis aBinet afbfeorhahsisaby.weRgrenba¥ed on
t he wei ght of the long chain N-acyl acidic am no acid, the content of
tertiary butanoinitherbhebds ¢ 7eemppirbyoherhat 1bhsedtherenpsi p, 2003 49
on the weight of the long chain Nacyl _acidi.c am no acid, and the content
of the free fattgnaeneyi st mennpeeltfhgd BrodusyswepBft 1Bas8dloR FRESwei ght
of the Long chain N ac acidic inino acid. Such a_.long chain. .5 N ac

I
acidic am no acPdterialsaf? PRePedfdean®he bBEHLRED FArBAYR AP PEQEt the
teFialsafe PROPLERIEY a EArs datt”
| at i ti tep, th hj { dth I t .distillati
2 P B e
[ . aci di [ 1tk $
nvention, vher@FHi& bt BRICEFYI ApuF i 88 SUCR GLSoabFi 8r GUEOSABEL nces
i ginated f t he_hyd hj L i . b i i | § d
the free fatty Gei g e Pra pens TR faa8lorbsokP rhisb Bia 30 Re 0 1
remarkably supetlor PELOLIBNGS PNeR,SOPRALEG LD BroonveRtipgl jone. Wih
respect to typical usesS o he Tohg chain acyl acrdic amno acid, for

exanpl e, there BESL OHIERAL geyRehal & o7 s hpdusbEhabadehendgph-and 20

treat ment agent’, mater or househol d (clothes, kitchen and house)
detergent ang nBLeriAbScbdOhe€psgetic products. It can be said that the uses
as materials for cosnmetic products are particularly effective, because such
uses nmake the best use ofrépwidfyibathngl2btpedpenty, awaigh baoa
characteristic feature of the long chain Nacyl acidic amno acid or its
salt. The cosnethrepholifict SFon ¢hemplesehh thewenhsenoéire géhebiycabliyht
guasi -drugs and cosnetics 2 April, 2003 50 described in Pharmaceuti cal
Affairs Law. Spagié¢desexabptisnodfthengtasetiangsaminer Bf-cogeryani~troches,
under ar m deodor ants, baby powders, hair tonics, depilatory agents, hair
dyes, pernmanentgkavangtedueischsipaphneppbdibesliongdrbaivdNcasket pesdand
medi cat ed t oot hpastes or _powders. Specific_exanpl es of the_ cosnetics are
wash cosneties %@é%oaéc%éﬁith§o%%?rfEﬁéeﬁﬁgﬁdgghéﬁﬁpré§téSPoPﬁW PYqui d;
gel form granul e; powler form aeroso%é shanpoo_and Hgir rinse, hair 10
cosmetics such WEIWAF 1Ry IR PAUEPEEL ARAYEAGENt B ERFFOFRY IR sf form

oil form gel formand other forns,, and split.hair_coatin ts hai r
set agent (hair 8f }ag%gb?g??%g,c%ﬁF?%r F%t#gﬁ? 88ﬁ§d§%r§gﬁggg§8n§8e,

bi nt uke (i del 05ks) g 1y NALE AP Al oliably EhSt yebBLE 38 bl dochgiryLoam

I
hair gel, water Qrease),” foundation cosnetics such as general cream mlKky

lotion (cleansing,crfam 260hd cigapheVBPL8RLRY ALEAT oHand ebgaBhe BEStache
shaving cream (after-shaving cream shaving cream, toilet water (hand

lotion, genggal cRO tettoary Bavadel Coel09ng, fBUShackengharkengakeyi aaia
(after-shaving lotion, shaving lotion), cosnetic oil and pack, makeup

cosnetics such afkéoblietr powdre Yeaean powdér, ambhbdapaddés, frameoOpawder,
tal cum powder) paste powder, baby powder, body powder and liquid face 25
pai nt), powder, tboubdappmnbycweaghforprekegabdyf 6romafdlsobi dP0 bppsbirck,
eye-brow pencil, eye-cream and eyeshadow mascara, perfunery such as genera
perfunme, paste weifhbe madeppudéerpetyufeomslnbuta dPO0sppmchyeweight,

based on the weight of the N-acyl acidic amino acid.

25 In terms of the 30% by weight agueous
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



2 April, 2003 51 cosnetics such as sunburn or sunsgggegifr§5553 sunburn or

sunscreen | otion and sunburn or sunscreen oil, nail uch as nai
cream enanel and enanel renover, eye liner cosnetics, |lip cosnetics such
as 5 lipstick and Iip cream oral cosnetics such as toothpaste or powder,
and bath cosnetics such as bath salt andypath oil. Especially, the product
of the present invention is extensively used for the abovenenti oned wash
cosnetics, hai EreasoebDRcoand fopwndat weright casymidas,vednd i rhuays,ti cul ar
nost suitably used in the wash cosnetics. In addition, the product of the
present i nvent saddcanuzeuss e lut iconiasatsudns teirith aldn ous ddoaxds athis
materials usually used in cosnetic goods. Specific 15 exanples thereof are
ani oni ¢ surf acésagtrent lygedivanducgroas ffatany aaciichdsedtir iedoam)intaldfyl sul fate
(AS), polyoxyethylene alkyl ether sulfate (AES), a-olefin sulfonate (AQCS),
al kyl benzene swlikwnat e, al kyl napht hal ene sul fonate, al kyl sul fonate (SAS),
20 di al kyl sul fosuccinate, a-sulfonated fatty acid salt, N-acylam nate,
salt of N-abyl-Nmethyltflei aeiddd eatied fatitdy ussidd aspd ywabestiall dme
styrene-nodi fi ed phenyl ether sulfate, alkyl phosphate, polyoxyethylene

al kyl ether ph&BBhREECESS! JOx PECIYICEANE caMHhp rdysy Prasieat 2Rvsiddgiatle and
formal i n condensate of naphthal enesul fonate, anphoteric surface active
agents such as2alR}PBELACHEL CaBPFAHIFoBEHA] FeV ik oy IRdHePilne and

i m dazol yni um betai ne, nonionic, 2 April, 2003 52 surface active agents
such as fatty SEPHPE RPFOPRS GEINQ By PR Ae SHicdd@CLsaWlGey &Y 5% al kyl

L P T RS B W o
par 1 al estlr. ERoryBRsSeRYt Ao paEy Y PECPEBIOR Fat (950 i (T4 et .

pol yoxyet hyl| ensc@ g}eﬁﬁggh%seitt%r ’oiplr&qlc%%l Y Ry of %h;c?ﬁ ag ﬁ—%ﬁo%er, L-

pol yoxyet hyl ene caster o pol yoxyethyl ene a am ne and

triethanol ani ngstALLY 2@ éaa%_tiicaknoa%tf%@t%w.oniﬁﬁgﬁ@c%@&%@ aggents
such as primary to tertiary aliphatic amne salt, alkyl chloride ammnium
salt, tetraal kyhuaghwei Heigal bsphhitalck lchen z WandmIomiwa, s@-t ,

al kyl pyridiniumsalt, 15 al kyl hydroxyet hyli m dazol ynium salt and

di al kyl mor phol jnathglsahthibhdheyolesitlaahivaiight, Suchied iactdaidd,agents such
as sodium al ginate, starch derivative and tragacanth gum natural surface
active agemts $athnasel eaitihiomalloaial iarwidchflestyasparaid 2@ighpori n, fats

and oils such as.avocado oil, alqond oi[, olive oil, cacao Qil, sesane oil,
saf fl ower oil, andpbetinmethylssgbakicopkidpeBspayoilbtapast ecidi |y, ~m nk oil,
cotton seed oil, Japan tallow,_coconut oil, egg yolk oil, palmoil, palm

kernel oil ando¥yaLHERMEC28CHE glX e RELIhYERBEEr BEAS  sich as | i qui d

paraffin, vaseling, ceresine, mcrq-crystal]ipne wax and isoparaffjn, wax

such as beesma%?tﬁﬁéﬁﬁeﬁé%FaW9&r8§§d' “%SF#Y?‘ZUG@qﬁééqgﬁﬂﬂqrﬁc%ém’ﬁ5Uba

wax, candelilla wax and.its d%{ivative, higher?%attg acids such as lauric
t

d.
acid, nyristic2BePa29BRIG A CacPd A CORTU PS03k e Tacid, oleic
i d, behepj I / | eni. i 5 i j har d | [
o, beheshe ggL . uhtock) ehiy =6 dnS L apel e Laluy sl hare ol

fatty acid and’s ano y “acl er s such as | auryl

al cohol, cet a”?}niFBBHﬂéﬁ%r he 1@, C ek ndleMati AlacaRp! Ao Ahend
behenyl al cohol, lanolin alcohol, hydrogenated |anolin alcohol,
hexyl decanol apdid 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



10 octyl dodecanol, ester oils such as isopropyl nyristate.an ut yl
stearate, volatile and nonvolatile oils such as netéiﬁgﬁééLéagg%ilicones

i ncluding straight silicone oil and nodified silicone oil, humectants such
as polyols including glycerol, 1,3-butanediol, propanediol 15 and

pol yet hyl ene glycol, trimethylglycine, @& bitol, pyrrolidone carbonates,

| act at es and hyal uronates, water soluble and oil sol uble polynmers such as
hydr oxyet hyl ceavithose, tcaboggrmeohyhtomk|l ubosé, bhyuidegethgkrecél huBose
hydr oxypr opyl t ri met hyl ammoni um 20 chl ori de ether, methyl cellul ose, ethyl
cel l ul ose, hydaokgpiropyflesethetesté, wkibhl mhydbexgprapyhtceblkahobed sol ubl e
starch, carboxynethyl starch, nethyl starch, propylene glycol aluginate,
pol yvi nyl al cobol sYpblgvi nspepyfiol ¢damplepotheragf avehphléther 0£25

car boxyvi nyl polyner, polyacrylate, guar gum |ocust bean gum quince seed,
carrageenan, gatheight GuRtdranidés peehias esaphuhicseaidh, PrRAArAGREC gum
dextran, succinoglucan, curdlan, hyaluronic acid, gelatin, 2 April, 2003
54 casein, 2l b%iH, %%P¥h@e%?lﬂet%6@?6@ﬁ9+@néchﬁ}e?ﬁ@raﬁh?ﬂﬁﬁde copol yner,
anphot eri c met hacryl at e, copo| yner, pol ydi methyl chloride | )
nethylenepiperFH%%%?a%%+?a%?&%at%YEb§6¥9n%?}dpoP?QFﬁ9FC§88ﬂ§té?ldf

nitrocel | ul ose d.5,silicogne resin, thickeners and froéhers such as

pol yet hyl ene ®¥ +t¥%1?91§ci%aﬁg?5+? dotGoxSEEAYFENdCEdtty acid ester

met hyl gl ycoxi de_and tetradecene sulfonate segug§t§ring age tg sucﬂ 3s

et hyl enedi ami MEPRTTRERITE AEtd aRd FIACRFacygi halides™of branche

hydr oxyet hyl engdi am netri acetic_aclid and.its salt hosphoric _agid

ascor bi ¢ acid,P%%t i?ﬁ%é%cﬁ%fhg %c%%?% %%T%Tm%€?¥%%§%gﬁ§?écaﬁalg’ 2-

nmet aphosphag e, - i 1t d C X Z0 I kd and its
salt and p eno&%@%%gﬁgl%qﬁ%?gggpgggﬁﬁéfgu% §§é @%??Fgggégé?agéigalic aci d,

adi pic acid, ghuiam §;Retel AchaspaEticiaci s.pdepiralfcangdihbchnsgaovers
such as trichlorocarbanide, salicylic acid, zinc pyrithion and

i sopropy! met hyh@h@nahe t bt 1 iddée @A i & a¥c 8RS 08 DRE EhsL&BcatohENZERAENNE
derivative, p-am nobenzoic acid 20 derivative, p-am nocinnamc acid
derivative andeskyl<ynetlagl toniensvatayed, whj 2edimgthgents such as arbutin,
kojic acid, ascorbic acid and derivatives thereof, blood circul ation
facilitating agemybostmivhs dapdnesetkbhidatasexdiacicidephapanphl ng;
vitamn E and 25 its derivative and y-oryzanol, local stimuli such as
tincture of5Japatlsnegmndéiesacidnchetkybtrjfaganoiciacidre of cantharis
and benzyl nicotinate, eutrophy agents such as various_vitam ns and_am no
aci ds, femal e dipeyyldodocmots aetAone-Hutgs:3 arkhyinenaeeigaserd,
anti-inflammatory agents such as glycyrrhetinic,acid, glycyrrhetenic acid
derivatives, eﬂ?%ﬁﬁﬁ%?ﬁr%.%ﬁ%%%%caﬁgh%ca%?%?%tﬁbSEC%BGgﬁya¥béortisone,
astringents such as %i c_oxide, 5. igé gﬁ%f@ée allantola hydr oxy al um num
aluninunlchlof?fﬁgy& 7 e%?ﬁ?%%h%%% i detahd ﬁ%?%obﬁiﬁ?l 6ol i ng agents such
as nment hol an I hi m y1SL tagces_such as high
nol ecul ar silﬁ%on d%é %yc égéé%ﬁf6%§%¥1$%%%%§£§0$§?§én?igiidants such as

BHA, 10 BHI; gabid 1@«% tgrg-crplgﬁgylﬁmaméf&@ﬁdmﬁefz-ﬁé%ﬁgh@{/iy* the

conmbi nation use wth I et hanol am de, pol yoxyet hyl ene di ol eic
acid met hyl gl ugoxd €ie,16h:94:884 & Ca@fd d PREYEEON, BASnAhYEO! actgl r adecene

sul fonate, nyristates and 15 nyristyldinmethylamne is useful froma

vi ewpoi nt of imetiepBbagtydscHsdly a0ddf oarhPlt PoreAccandithaccanbi nation
use with each anphoteric surface active agent is remarkably useful froma
vi ewpoi nt of fpurdhelttdseamaic tdeidr rbhayldedpcapettyac?8, The present
invention is illustrated in nore detail with reference to Exanples and

ot hers, but theeprebendec¢amveitianids hyxnbdeeansitiacidd t hereto.

25 heptylnonanoic acid, dimethyltetradecanoic acid,
butylpentylheptanocic acid, trimethyltridecanoic acid,

methylhexadecanoic acid, ethylpentadecanoic acid,



Anal ysi s nmeans and the |ike used in Exanples of the gr%sgntﬁé @henti on and

others are as follows. 25 (a) Determ nation of inor espective
ions were nmeasured using an inductively coupled plasm em ssion anal ysis
appar at us, 2 April, 2003 56 I RIS/ AP (manufactured by Therno Jarrell Ash),
provi ded that a chlorine ion was ion-chrqgmgatographically measured under
conditions of a colum of DI ONEX AS4SC, a guard colum of AMAASC, a
suppressor of AWMRykretraiemmoid @ idxdousyl tridacafoBe nmoidl Na2C03 and
1 mol /L NaHCO3 , and a regenerant of O . O5N H2SOa . In the Exanples, the
content of the pemngaindecatieie iaciXpriessebundetanasc oicidnuneri cal val ue
based on the weight of the Iong chain Nacyl acidic amno 10 acid. (b)

Det er m nati on dfeptongletmiol N-acid, aoetthylbeprylachanend 4ckd, fatty acid
This was determ ned according to high speed |iquid chromatography (HPLC)
usi ng an ODS c@@ﬁntﬁmwmmta@idm%@mlh@mt@dﬁé@&mmmﬁt@f?aci d, an
ultraviolet detector and a differential refractonetric detector. In the
Exanpl es, abl fthHdgradedaneic &5 cotentBexvpdecanpiesaeddin terns of ~
by wei ght based 20 on the wei ght, of | ong chain Nacyl acidic am no acid.
(c) Deter ni nat iIRFPRYLRGI GFARGHICHE Totd d RohY bR CTREeFRRRis R Hecording to

wei ght |1 oss on dryi at_105C for 3, hours. The_solid, content is defined as
i SRt

foll ows. 25 SolH eqangie \af kbt )RexkiofecareEr ¥ ng/ wei ght before

drying X 100 ﬁ%ﬁ%gfdddéggﬁ%fg'acid, octyldecanoic acid,

dimethylhexadecanoic acid, methyloctylnonanoic acid,

10 methyloctadecanoic acid, ethylheptadecanoic acid,
dimethylheptadecanoic acid, methyloctyldecanoic acid,
methylnonadecanoic 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, palmitocleic 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,



(d) Determnation of tertiary butanol Tertiary butanol was det %rnlned usi ng
a gas chromat ograph (GC-14A, manufactured by Shinadﬁu—Eﬁibgﬁﬁ a
hydrogen fl ame ioni zation detector, and 5 a glass colum of a 3 nn1inner

di aneter, which was packed with a |iquid phase of PEGOM 20~ and a carrier
of 60 to 80 nesh Chronosor bW AWDMCS, i manner such that at an injection
tenperature of 200C, a colum tenperature was held at 120C for 0 to 10

m nutes, 10 thereastesriai seddf ol200Ceat c30€id, n1andlbakdaddiz0@citior 15

m nutes. The tertiary butanol content in Exanples is based on the weight of
t he | ong chai npdkadytlascstdearanil aoidci garihaféyr ecganaheptirachddontiest An
eval uation of an odor was carried out by 4 nen and 1 wonman, who were all
heal t hy, with saespechalbdan afjueocasyiehiiti anids aushl tisobcayhoig chai n
N-acyl acidic am no acid or a shanpoo conposition prepared by 20 using said
aqueous sol utiacidf moswmhoiofaaiflondecimbhcNaadsl avddicynadicnecadid. In
evaluating, the liquid to be tested was placed in a glass screw pipe (35 mm
di anmeter X 78 dodéeyghid antidt herideppnatdr ectifer tetradechalbdcatcidom
tenperature and 80C, respectively. 25 In the evaluation results of

Exanpl es, the m@@@a@ﬁ@y@oh@b@@ydmbenﬁaﬁ@cmoaﬁya@adn sgthdaesyaniedor of
fatty 2 April, 2003 58 acid or that of tertiary_butanol is nmarked with ~,
the case wher @Y. oRPHaBRGY PR} SoRC afpARAS AiBSthkdoanareesynedehagadodor is
marked with X (f). Evaluation of | ow tenperature stabjility 5 An aqueous
solution of a %@@e@%%h@?%n?%ec¥§i%ch%GFﬁﬁ susBl £ @Sﬁp¥ﬁ€n8f 30~ by wei ght
in an anount of 10_m was &e g to_a tenBerature of not hi gher

t han -18C, andOQH%d?%%%%+%t%?é m@FPﬁ ?HFBFBFG?F9 8rCSWAFEE preci pi tati on

lidif 0 b d b h bi d
brci pi {41 dn" %%%ﬁ %%l%viﬁiéﬁaﬁsgﬁé FP 3t ALERBRTACuRE  Feached 10 i s

ked with ~ b 15
obser ved vhen ThE TR S brierh %?%5?‘2&%5% B RERBEEE, et Red i th
X. The result of N\ Syt eg! &5c9b99b¥nE9iE8| gEhMe th9ch8‘P{eB<§‘r‘ﬂ%r atype

stability of a cosnetlc conpost i on prepared by'incofporating the naferi al
into 20 a |iquid-detsyaent1 OfhyNecldked. 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 fatty acid, palm oil fatty acid, palm kernel oil
fatty acid, corn oil fatty acid, peanut o0il fatty acid,
cottonseed oil fatty acid, linseed o0il fatty acid,
sunflower oil fatty acid, soybean oill 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



(g) Evaluation of |ow tenperature stability of shaggoo gﬂppggbgion A

shanpoo conposition was prepared according to the ositions
shown in Table 2, and held 25 at 5C. The occurrence of turbidity was
observed at 1 2~ 2003 59 day, 1 week, 1 nonth, 3 nonths, and 6 nonths,
respectively. The present invention is i38ustrated in detail in the
Exanpl es but is not limted by the 5 exanples. (h) Determ nation of

carboxyl groupSBgAtLenRt cAbsee Gasty 6cigl samfieatndd fbeurdeng yhadinghed and

di ssol ved in ethanol /water, gnd a phenol pht hal ei n i ndi cator was added
thereto, foll oh@&t¥0akyct feddtion thiet o4t e&t-hanol i ¢ pot assi um hydr oxi de
solution. Reference Exiles 1.to 7 The ;&g ration region in the m xed system

of long chain N-acyl aci & BC3ArndakdiCd ngr ¢hegd oh fedddl ARdCer, which is

th i nci pl f i,ficati f the,l hai n N- I i di i id
the washi ng ot BB1GReY RESAFESBRL "endeiAl 0n, Ailks A0 Gred By Obarying the
m xi ng rati of_tge a%gve- nthone (of0) p&entsras ar shgﬁp in Table 1.
Dat a of res%ec?F? €26 8n88 i 1°61s P@Fa 1'nd &N PEEGEAT Wé?@F &r&€an

I t f h N | L t am :
aci dtort  ary BOPEnEr Pt oPlehe EuR RRE T et K 0 s BHEY 563%he data

of Table 1 wasyLakan LR a,M8RARky t3 MRE1y2993 8Rereby producing

the free fatty acid.
The tertiary butanol used as the reaction
10 solvent for the acylation reaction step in the process
in accordance with the present invention need not have
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 wvolume.
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 ligquid 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



simlar to that of Reference Exanples 1 to 7, as ag Exar;rpLI e, b ¢s show a

separation region in the m xed system of |ong chai ic amno
acid/tertiary butanol/water in the washing step. Data of respective 5
conpositions relating to an organic | ayer and an aqueous | ayer separated
fromthe systemof N-cocoyl-Lglutam c acjgl/tertiary butanol/water are
shown. The tenperature was 65C. ~xanp 1 a 10 ~ylation step To a m xed

sol ution of 1, 444eptlién]?2 fienl exeinplen)oshdinemadre|ixangire onaduddratay 3, 070
g of pure water and 1,235 g of 25~ by wei ght sodi um hydroxi de aqueous

sol ution (sodi aa bpdiaxi thedzokddal potabGdtmmihythcofi®B8~ daladalmune tertiary
but anol aqueous sol ution was added, and 1,760 g (7.56 nol, free fatty acid
content 2~ by Wydgbik)idef andcdarich driddexiae .dr dowiise wadethamiet @
stirring power of 0.5 kWn8B over 2.5 hours, while cooling the resulting

sol ution and atpdsteny the2@Hpdurdng ttheusweagft izé- flayorved dght “Isodi um

hydr oxi de. Stirring was further continued for 30 mnutes, and thereafter
the pH of the bPrgfedamdy dajomwstléd tico 13 -by Wivepwitse palldisngl <25~ tharf i c
acid, and 25 the tenperature was kept at 65C. After conpletion of the
dropwi se addi t t8R, lengr chag nwds ttivniasied hadddle He haxrdngrg I1xeaxgoavigh | i qui d
was allowed to stand at 65C for 2Q m nutes, thereby separating into an
organi c | ayer &H8 éﬁlééﬁeéﬂénpa?€#dwTﬁ@%ﬁ%ﬁ%ﬂ%FQQ%ﬂﬁe\&ﬁ?(ﬁﬁ%ﬁrﬁﬂitMA
conposition of the organic | ayer. ohtai,ned is shown in Table 2. 5 Washing
step Washi ng oft€*t f’r@g‘f’Sdt ey %‘é(ﬁlélo € Sor gé’l‘ﬁ‘ie& IERFe P 1%4954 Iuttanol  and

t dded. t t ai i xed ljquid of N | - L-gl utam
hi Gl tert i ary BUPERBRIIGLAY FY MLraRNsaeRRR s PRI By vl ght
tivelhy, d th ixed Liquid tJ dat 65C f. 20..m )
eenect Vel apdathe, TLXag LU s Slined AL toC oh R IS
for 20 m nut es,flieceby eparat] Ng.Jdata ARy 4anihd el 3 an Adueous

| ayer. 15 A conposition o he organi c | ayer obtal ne romand a

content of theuhﬁ@%EBEBQih?OHQ%QE%s%@|bi%%?a%h%%%ﬂé&é@ﬂ¥ﬁ3é%e amount,
Tri et hanol am ne was added fo the organic 20 | ayer separated and obtal ned so

as to convert 3@-affatha ecanBoxiyd gnowpeoisuleNigRcadid-glutamc acid in
the organic layer to its salt, and purified water was added thereto so as

to make a sol i greeapenttdbn3@epayandioghtstephe resulting liquid was m xed
under stirring. 25 Thereafter, using a 10 L gl ass vessel, vacuum
distillati ad was conduct &d readerioa prepsiracuafe X7 the? adprlidtia2003 62 mrHg,
while adding purified water to maintain a solid content to 30~ by weight.
12 Hours afterrengtipngstep dinstthel sriogesst Ha leicprirdlansigaridthurtdier eached
78C, and then the distillation was finished, thereby obtaining 5 an aqueous
sol ution of trPEERERSI ARVEBLRCE0ASY ROt FRta AT IPhd d6té@ss sol uti on was

found (o have & salld coment ol UL RO, o oot Loglulam c aci
ppm by MEight’agggn%agE%%sﬁg ﬁ%h%r%%“&%@% %%a%é%éénéﬁmﬂ r.]cto'duction
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 liguid.
Therefore, the temperature should be controlled so as

not to meet with such disadvantages. It is permitted



The results are summarized in Table 2 and Table 3. Exanpl. a 0 anple 1 was
repeat ed, except that the 15 tenperature and standiﬁgﬂgﬁﬂé—ﬁﬁ—gtep wer e
changed to 50C and 25 and the tenperature and standing step were changed to
50C and 30 After the separation, an organic 20 through a further

separation. the acid-precipitation mnutgs, respectively, time in the
washi ng m nutes, respectively. |ayer was obtai ned Further, after adding

pot assi um hydriaxidieadfe tee OF S Lot BYEhp £bA B PEJat PIRY I FHAERESN
separation so as to convert 75~ of the carboxyl group of the

Ncocoyl - L- gl utprdsr@aid id the Dieedi 6f | ayme . t OThé Sadplselbn BascE ush her
addi ng pure water thereto so as to nake a solid content 30~ by weight) the
resulting |iquighpwsatined Hyusiallyngitihergatiege dhefsomvend to2 April,
2003 s3 distillation renmoval step was conducted under conditions shown in
Tabl e 2. Twel vl tounsreffdeabby avitingn therangéi bf afirom, -1 hetdi poed,
tenperature reached 52C, and then the 5 distillation was finished to obtain
an aqueous Solmdrernpod f geodlalgiwiniNi e oz aydnde gb fit fnehe-5 The 1@30lts are
sumari zed in Table 2 and Table 3. Exanple 3 10 Exanple 1 was repeated up
to the washing step to dthaiacwumbiganreatyen.sfeptim skpapadedssriani c

| ayer, tertiary butanol and water were added to obtain a m xed |iquid of
N-cocoyl - L- gl weanrdanda/wirh i thy present / wavention acar opercavnied 29/ 18/ 53
0 by weight, 15 respectively), and the mxed liquid was stirred at 65C for
20 mi nutes. AfQWr ¥ i stemig-Raechimanney, wheredxetheiaed dioesnine oned to
stand at 65C for, 20 m.nutes, thereby separating jnto an organic |ayer and
an aqueous | ay@iid.afdldialiniand sracltioh, S heent ghni €e9Betai¥® was obt ai ned
through a further_separation. After addi 259 sodi uym hydr oxi de_ aqueous
‘sol ution 1% & 1§ QAR YbtSi et E%‘?o’c}ghaas?h?’f’r%? @pfat i HFf so as

75~ .0of th f the N- | -L-qgl i idi h
organt ¢ 25 | aydreneante caie Los FnThet Aot F g bt I0E oSt her ot 0 SO as
t k [i ~ i.ght [ L] | O i xed d
Stirring 2 Rl el i LOFERE LN dp BUREETES Fomoval
step was cond |s]fé|jlﬁl?ie%{n%{kﬂ, ] e&éc?@%ll?lﬁ@é’ywaniﬂ_aéﬂrﬁ’axﬁn%gvﬂé/ﬁ WAL S after

starting the I qui d tenperature reached 68C, and then the
the reaction solvent is fed therein, and thereafter an

15 aqueous alkalil 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 aqueous
alkali solution of the acidic amino acid and the long

chain fatty acid halide are continuously fed therein,



5 distillation was finished to obtain an agueous so ogoggdlun1
N-cocoyl L-glutamate. The results are summari zed i Tabl e 3.
Exangl e 44 10 Exanple 3 was repeated up to the washing, except that the
washi ng step was conducted two tines, thereby obtaining an organic |ayer.
To the separated organic |layer, tertiargibutanol and water were added to
obtain a mxed liquid of N-cocoyl-L-glutamc 15 acid/tertiary butanol/water
in a proporti oshble 127i%do0sby tekyhy, onespket reeky)pnandgtid, m xed
liquid was stirred at 65C for 20 minutes. After finishing the stirring, the
m xed |iquid wasich|bwethen sthndched66C the g0coemetiwe, achdreby separating
into 20 an organic layer and an aqueous |ayer. After said separation, the
organi ¢ | ayer meschbtbinbont fepayataohurt her separation. To the organic
| ayer obtained through a further separation, triethanol am ne was added so
as to 25 convert 50~ of IhetbarBéQ9¢S§rpra@FOFﬁénﬁﬁcUé§9ltbQIHFaﬁﬁEta0|d
in the organic layer to its salt, and further pure water was added thereto
so as to neke HVEBLIGR| |1t H93imEoEbANE Eeneendugb-the fengrpsathen
resulting liquid was m xed under_ stirring. Thereafter, using a spray
evaporator, tHeLHeAIRI POEIESR EhevaridNFsePing: feRd réﬁév&hesﬁéﬁgmas 5

FZ”SE%ESSdAO?ﬁIEa?{ n GYaboT AT %% a%?hﬁéiéﬁ. %E%%;hgog'r@w%ﬁgfgﬁt 00 M
2 4
gléne;grlogl;qglﬁil%ﬁﬁ94gﬁ%§(f% g%%a%?%gangﬁéﬁféﬂléggéixgﬁéhpgnﬂ?ﬁed phase
flowinto the evgﬂgéa%#qglégt é5%{f§£d§9§§5t§$n g gggskg evggoERted gas,

and (6) tank o™ §7¢8F &

tewperaturfo'nadaﬁ@éfga@%fig At 04 0B Qe OcheSRES LKLt nTNE ORCEAY | on of

the apparatus 1s genera ai ne urd rs crrcufated from
| ower part of (e ByaPosRd Of ﬂéE@%tQ@l@UHQllé@dléeﬂ&wé?eHhthQQErééQQanger

The |iquid going out of t he heat 20 exchanger is superheated, and com ng

near the nozzlg @wrshudk pehiabt yreyappeat esctp 4018 8w¥AROEo! hgtk8lysis
m xedphase. It is noted that the distillation can be carried out under a

non- bubbl e conglf tild Paven shein afhtaui dctaphbl edef bwbbhi pgspectysed, when a
flowrate of 25 the circulated liquid (a |inear velocity at the nozzle end)
and a degree ofhexosssomethefdoff eienseebhst hkeh théenpecatonesgéteie |iquid
entering into the heat 2 April, 2003 66 exchanger and that of the liquid
goi ng out f tﬁmrmﬁme@x@h@mger)tbﬁere@ntxgmlpdosgeés adb emkaéntarface
intermttent flowas the flow format this tinme. In the present Exanple)
vacuum di sti | %% igte 5lors cembmcirEtyingetdchadideofssprrprdsinr ehef 163
mrHg, a linear_ vel ocit of the Liquid at the n02ﬁ|e end f about 1.5 m sec,

and a liquid exeBEd heid ofh %E%E?r?of?nﬁﬁ?}eogda ﬁg155FE faferSso as to

k lid t t_at Lation. 10 3.5
our-af ter ot ST ihe frscrtiaEs o ehe et EE BhoerlEareOt bl Ched 62C
and then the d'St'llat'PﬂE¥a t{fPi%Qeg%tQaPPig n,gp 3888853r§9 “Ehgg% ble 2

tri et hanol am ne N-cocoy he results are sumari z

and 15-“*&@ %mﬂ: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’.



Exanple 5 Exanple 3 was repeated up to the washing stegh exce that the
washi ng step was conducted two tines. To the orgamaaﬂﬁaiér btai ned t hr ough
a further 20 separation, potassium hydroxi de was added so as to convert 75~
of the carboxyl group of the N-cocoyl-Lglutamc acid in the organic |ayer
toits salt, and pure water was added thereto so as to make a solid content
of 28~ by weight. The resulting liquid wg 25 m xed under stirring.
Thereafter, the neutralization solvent distillation renoval step was
carried out as follows. Uhengctidepsand pdppariatruseparat ibnarplep 4n tthe 2
April, 2003 57 operation of Exanple 4 was repeated, except that the
pressure condi pirogewas ichacgeddaacé3 witiHy.the: Pridsent dbtventdtoar tiisng t he
distillation, the liquid tenperature reached 46C, and then the distillation
was finished tetBpobttaiadijastiogeths scivlkitdonofreasttdssi ihquid to pH 1
N-cocoyl -Lglutamate. The results are summarized in Table 2 and Table 3.
Exanpl e 6 10 Exanpl esingag mépezeddagpd suche agasividrgcbilogicercdst andat t he
washi ng step was _conducted two tines. To the organic |ayer obtained through
a further sépapitfifofic2scidoditderepdr 6ePd&addidods J6Itet itole vayeasdded so as
to convert 75~ of the carboxyl group of the 15 _N-cocoyl-L-glutamc acid in
the organic | af8r CEgapis daver snd Al BREEONS d aNgretongdtaddedNehereto so
as to make a sqlid caontent of 25~ by weight. The _resulting liquid was m xed
under stirringSePRERLaPTERNICHh2NEE r allPz &0 R YIRFERT dESCtLPRL i on renoval
step was 20 catried _out_as follows. _Using the sane appar.atus as in Exanple
4, the operatigﬁqBFdExﬁﬁﬁlBrﬂdﬁég%réﬁggt @FIEX@ESFyﬁhéF & fFesSure
condition was changed.to 254 e 3.5 urs after .starting_the. ..
Gistillation GHRECY EUuPAS, aipePar SPEMS T Shenad F2E. SHI -+ REY Erging
distillati s.krni.shed t iLh_an_a us,.s t f _sodium
N-cocoyl-Lgpurgng%ggkgﬁzgiggi??E288§’6§ %ﬁ%gréguﬁké gﬁ%l%uﬁﬁaghged in Table
2 and Table 3. S +€ t ther i 5;st ep,
except that cogggﬁggkﬁo%fgggag§9$égggcg& E@glgﬁpggfkgﬁﬁbgig§§hT§%€ﬁéE
organi c | ayer gRtabngditihfaugbndel-dbtinges sepaicatl hend,t hhet Ranehamsigenas
added so as to convert 50~ of the carboxyl group of the N
| aur oyl - L- gl ut ahine abedriedcthenongania Layekepadatles 10tsakh, ozagdnakr e wat er
was added thereto so as to make a solid content of 30~ by weight. The
resulting |iquildyeasandxed aadepust Layemrg. Thereafter, the neutralization
solvent distillation renoval step was

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 agqueous 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



carried out as follows. 15 Using the sane apparatus as in Exanple 4, the
operation of Exanple 4 was repeated, except that th&LﬁEééﬁuﬁﬂﬂﬁbndition was
changed to 149 mHg. Four hours after starting the distillation, the |liquid
tenperature reached 60C, and then the distillation was finished to 20

obt ain an aqueous solution of triethanol am ne N auroyl-L-glutamate. The
results are sumarized in Table 2 and Table 3. 25 Exanple 3 was repeated up
to the washing step, except that the washing step was conducted two

2~~yl, 2003 69tkimpesatane tkerneafdrerhine 350kyerheditiid kaificgie renmoval step
was conducted as follows. Using the sane apparatus as in Exanple 4, the
operation of Exasphénd wascphapeatiet, ecexdapbrilat maye e iprdondiedneber of
line end in the spray nozzle of the spray evaporating apparatus was changed
to 10 nm and theeprekable acowdnt of whe dhangediicos26%F mehginEwdnhour s
after starting the distillation, the liquid was sanpled, and a weight ratio
between N 10 ctobeybrbaglut Ariyeraeivénamd watsengandfa ther teicrriy ibortiame
concentration in the liquid were found to be 55i 45 and 4.2~ by

wei ght (i n-1 bqubd toneeptratiiom) occeggediepesidi ngampoat at kdmndt iofe thehe i quid
tenperature was 68C. Further, four hours after starting the distillation, a
15 wei ght ratléOBGtﬂbénnNNc@§@9IaEl@ﬂ@tému@Oa@pdda@d Wdtser and a tertiary
butanol concentration in the liquid were found to be 53/47 and 5 ppm by

wei ght (i n-1 i quFenNesREEALLaN 8R) theedpabiidvel P, badd iag PRintt ofe thehe | qui d
tenperature reached 73C. Then, the 20 distillation was finished to obtain a
m xed |iquid CGHFQFHPHQCS§QmBVS%éF&ﬁtOéfWﬂ£€6é§?FtEaﬁﬂup§ﬁﬁ€oécP& The

m xed liquid ma r to ohtain a wh te solid of N-cocqyl-L-glutam c acid.
The results ar@ HWES'EeHnBﬁrTQEWQS? ShACoBTESENES3. 2BAY @ 3 was

repeat ed UROtOtggge%gﬁﬂkggexceeégng BO%%93b0111ng occurs, and as a

result it becomes necessary to carry out the separation
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



step, and thereafter the solvent distillation rermvgl step @mconduct ed as
ril,

follows. Using the sane apparatus as in Exanple 4, +on of Exanpl e
4 was repeated, except that the 5 inner dianeter of |ine end in the spray
nozzl e of the spray evaporating apparatus was changed to 10 mm and the
pressure condition was changed to 356 nmMHg. Two hours after starting the
distillation, the liquid was sanpled, and a weight ratio between

N-cocoyl -L-glutam ¢ 10 acid and water antf a tertiary butanol concentration
inthe liquid refound.to 40/ 50 and 2.0~ b j.ght (in-11iqui
concentration), egﬁgﬁgf’\}&gy,%gﬁc? ﬁOWﬁeqtisnéryet \r,‘l@ﬁscf&% stoecr‘li’pge&aq ure was
75C. Four hour ft starti .he . di_stj.l | at.iQn, el ght. o] tween 15
N-cocoyl -L-glu Q%Fc%égi&%éﬁdqaﬁégﬁﬁgﬁgﬁg'f%?fﬁg?fgﬁggh%%Piégﬁggh?féﬁﬁbn in
the liquid were f d 5 [ id-J | o
concentration) ,%or gg%e?&?\‘?%ﬁgﬁyén e%?qtaﬁgf%ﬁ%eéofr%ﬁ% qsnuiédd ?Egﬁ*géjryature
reached 80C. T h i still atd finy : obt.g] 1 xed

| i qui d cont ai nia%ggg%~%€$ mé}étghrftflggmgﬁ @I?S%%%t g.%]l g’c’i ﬁéﬁ%ﬁm xed
liquid was dri bt-ai.n i ol i ; -4 - t am id. The
results ar e@suggrg%??gdtt?ﬂr? %%g}gga%qgﬁd T%B)IO @agl%%g@éfglgéjlﬁgx%np éal 3 was
repeated up to1ihgiwashibRGa3lieR, aRd ilhe/Ralital the realorntcyd stillation
renoval 2 April, 2003 71 step was conducted as follows. Using the sane
apparatus as i Anbxgaphie 4hithkerepaialingn iof thxanphg 4hHaasn Nepeailed, except
that the inner dianmeter of line end in the spray nozzle of the 5 spray
evapor ati ng appatatgsamasochangedontali®imy oadenlilke 1pRessuUre condi tion was
changed t0468 nmHg. Two hours after starting the distillation, the liquid
was sanpl ed, and a wei ghBehatiiorbetfwedr Nepacaylion- dlsutexpresaeid aandnwat er
and a tertiary butanol concentration in 10 the liquid were found to be

60/ 40 and 205~ebpmpeeght Chnreifgurietceotoent tatiamgpl arespeatdiveltyy, and at
that time, the liquid tenperature was 81C. 4 Hourafter starting the
distillation, Hewetghe tat RochaEpwsdtiRncddoyy- Wegloltamod atic®cmyd ket er and
a tertiary 15 butanol concentration in the lLiquid were found to be 62/38
and 6 ppm by WELHREPELR- RE&GY §eEsAcent PRLEHI)L/ vadsFec Whex18in @nd at t hat
time, the liquid tenRenature rgﬁche 87C. .Then, the distillation was

fini shed to obfAMROSLFLRBACPPAELE COnCANSIRG 6B FrPRErgHOT O N20

cocoyl -L-glutanic.acid. The Q'?ﬁe% I igui d.was,.dried to obtai.n a white solid
of N-cocoyl-L-ﬁﬁgfgﬁiguﬁgpay e Vé& s 1ay & +8u Hﬁfgﬁﬁ Pible 2 and
Tabl e 3. E?%npkg %%nﬁ5 Exanple 1 was repeated up to the washing step,
except thaf "coco chloride in the acylation reaction step was changed to

lauroyl chloride, and thgs f2-ARE kne?@@3pbeition is within such a

region, the mixed liquid can be separated into two
lavers of the N-cocoyl-L-glutamic acid-containing
organic layer and an agueous 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 i1llustrated 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



tenperature in the washing step was changed to 50C.2T8erefft5363 t he sol vent

distillation renoval step was conducted as foll ows. e
apparatus as in Exanple 4, the 5 operation of Exanple 4 was repeated,

except that the inner dianeter of line end in the spray nozzle of the spray
evapor ati ng apparatus was changed to 10 nmm and the pressure condition was
changed to 234 mmHg. Two hours after starting the distillation, the liquid
was 10 sanpled, and a weight ratio bet weleh N-lauroyl -L glutam c acid and

51149 and 3. 5-Eh5 GELGRPCFRIPR OB BOoACEREALLPON) S FOSPEBEFEaI Yo ihnd o
i ati 61 ati on, BOUBF gl PAEES: Bt HEBICNCF a0Pbii el SgPURHREd CHERd and water
and 5 pom by WAPSREPERER: BCH RateEnEr arPaar-r boR  EERGar JUGAERER", nar o
FiniShed Lo obt Sy R A mISEaL| LGur B oR SR GOS0 By MGGt 2p - end el
R R R A e TR A o i A

2 and Tabl e 3.psi2eABrbha ﬁQQ§t7§,E%agggethv@@§.rew&aheaaeertQSthe washi ng
step, except that sodi um L-gl utanmate nonohydrate and its anobunt in the

acyl ation reaCfﬁPBhé%eQd&@H?téh@ngQrgathL1§§E§rbECtﬁé'Qoﬁ?@sl@@gng (7.72
nol), and the tenperatures in the acid-precipitation separation step and
the washi ng stegsywehetehapged peih0C: tesppehivehycohpeeeafibar the sol vent
distillation renmoval step was conducted as follows. 10 Using the sane

appar atus as ide&kanpteddwitheropetak| onhef oEganpteldyeasisepephedre@xcept
that the inner dianeter of line end in the spray nozzle of the spray

evapor at i nj0 apjparat ugsowhsyehangédatootQammy aagetrhengr essageecoadi ti on was
changed to 265 Wg, 15 The solvent distillation renoval step was carried
out as foll owsla¥ew. hdheseateowposihionAgarheddrsohhkadi whtht Reinkqgli d was
sanpl ed, and a weight ratio between Ncocoyl-L-aspartic acid and water and a
tertiary butandrd2Bothcent FasPeativietde | LubBewepateBtingft énpEg8aLas and
3.6~ by weight(in-liguid concentratjon), respectively, .and at that tine,
the liquid tenpRtefut® WS %9@?“Fﬁriﬂ¥?? PBuEhﬁoGngaFﬂEFogtarting t he
distillation, wei ght ratio between_N-cqcoyl-L-aspartic acid_and water 25
and a tortiary BUTEHOrSdoREER PRI ENT | AOCHESP! AAFACHBFESTotRA B0 be 54/ 46
and 10 pp y ight¢in-liquid nec Fat i cespectively, a t hat
fime tho 1T oule Poksclavtdd: sBEnaERhiRY' Qhbn SEREBRDLYGSH: | 25 Bhe’)
distillation i ni shed: LR a.m i gyl Lpk 54~ by wei ght
of N-cocoyl-ngiﬁé%ﬁécbgc%éeogﬁgéﬁgkeaﬂ}%ggfgiggégd%?gég?ghggtain a white
solid of N-cocoybritasRaiti 6apeifda SufhenrgsyihsiatensHArBli zed in Table 2
and Table 3. An acylation reaction step was carried out in the sane manner
as in Exanple 1, except thatheéeptesentlOnbuhaneh, abHet BenagnuNbrof pure
water in the acylation reaction step in Exanple 1 were changed to acetone,
and 2,40S g, raospeginiel yalasdiacebnheobdsdusedbennah mopanthah 2%3kg mnl .
To the resulting reaction mxture, 20 L of water was added, and 75~

sul furic az®d wasollt, apdeflerfblwt not omadfushanhe . Pkqbivdwedgpt, 1moFhe crude

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



crystal of N-cocoyl-L-glutam c acid precipitated VBS, epar aped by
tm—egﬂm—d—was' :

filtration and dried. The obtained Ncocoyl -L-gl uta found to
contain sodium chl oride and sodiumsulfate as the inorganic salts in 20
amounts of 1.7~ by weight and 1.2~ by weight) respectively, based on the
wei ght of N-cocoyl-Lglutamc acid. In addition, the odor that originated
from acet one condensati on products was sgyere. Furt her, the obtained
N-cocoyl -L-glutam ¢ acid was 25 adjusted™to the same mxed liquid
conposition as 4 i:N e ‘ 1:h I
N—cocoyI-L-gIut%ﬂ?%h§%¥g$Pgr?fggyggg?égg mgge%C%EBg%Zgﬁigr59r8§eaeight,

2 April, 2003 7§h%@s£egfﬁgg YdetdPgehesulting liquid was stirred at 65C for
20 mnutes, and then allowed to stand at 65C for 20 m nutes, thereby

separating into an organi gyl ayeryagsi §9§§OH§ tB¥eproacthefgafter, using
the resulting mxed liquid, the solvent distillation renoval step was

carried out as febdeiEncdsieht FBeSePBsaRPALALHAL @8N|, N1EXRBPl e 4, the
operation of Exanple 4 was repeated, except that the 10 inner dianeter of

line end in % hersfimayen@2d| €0 0tohbencpaty eMapeeatifgyapparabusavaguéhanged
to 10 nm and the pressure condition was changed to 265 nmHg. Two hours
after starting ddepskisilbléeatdonecalbeel thoi depasasoonl edecandeatei ghierati o
bet ween N-cocoyl -L-glutamc 15 acid and water and a tertiary butanol
concentration imefidree | reucldi ngr eepavadi on bgubBiBriamndcdnlbebyhwetghéd
(in-liquid concentration), respectively, and at that time, the liquid

t enper at ur e wasbw8GicFoasithourlke aforrestanatiog ofhetdirsiakyabiubanod wei ght
ratio between 20 N-cocoyl-L-glutamc acid and water and a tertiary butanol
concentration iwitne |sapd dsererratbomdredior. 53/ 47 and 5 ppm by wei ght
(in-liquid concentration), respectively) and at that tinme, the liquid

t enper at ur el® eached 73C. ThebhetWirsiying | srepi & WAS Prarsfédifo 25 obtain a
m xed liquid containjng 53~ b i ght of Ncocoyl-[L-glutam c acid. The m xed
liquid was dri FIF GHLE nwht%h%,\ﬁ% REPF R bf LRV 2BESYR: LEBRUYEATENECi d. The

bt ai ned tal _had al npst. no_odor.that originat i, 2003 76 f

he- acet one. contBIEe It or bOUELEn Thott E01 Cs B eraRbr! SEah A0Ta0l0 2
d Table 3. Copparati | le 1 ted, th

aci dpr eci pi 1 all D&t of VELeaRt FRORSTRe Shotht - aPCEoRRgT AT Br i BE°uas

changed to 1,976 0 (8 AS-foldac ﬂlaj%ha? Q%Eé‘f&@ﬁoﬂ%%%?%ﬁ??[%’mé;grf;éary

but anol and water were added to obtain m xed aving a tonposition

of 10 N-cocpy! drOiditptic S6i &/ fordtray1 DULRQhE VBt etns 286p8hAdc(~ by

wei ght, respectively). The nmixed liquid was stirred at 65C for 20 m nutes.
After finishingdihe Stdfidihd, it hend xegahiguidysaseabhonedat grggangdrat 55C
for 60 mnutes, but no separation of the liquid 15 was found. The m xed

| i qui d was subjtaod esind 0l Hot Mant ot sho | $ pd ot L enovatunadédepéh@isgneépon
conditions as those in the solvent distillation renoval step of Exanple 1.
12 Hours after sstkimd mgf tthkee dlend | ¢hainny-24el | agiddc 28mirapacadure reached
78C, and then the distillation was finished, thereby obtaining an aqueous
sol ution of trikﬁ%ﬁﬁﬂﬂ%ﬁﬁ?ﬁﬁ¢@%%0b@lt@?glh@%h@te.AT%@lb%@ﬂuﬁﬁlmhsofound to
contain the free fatty acid, and inorganic salts in each |arge amount. 25
The resul t £%r FRUARRIZRPTN AP DEEMY Thpyatgr/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 regquired.
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



2 April, 2003 77 Exanple 1 was repeated up to the @gggrg&epkgé#ation st ep,

except that tertiary butanol and the anount of pur e acyl ation
reaction step 5 were changed to acetone and 2,405 g, respectively, acetone
was used in an amount of 2,312 nl, and the tenperature in the
acid-precipitation separation step was changed to 50C. To the obtai ned
organic | ayer, acetone and water were added to obtain a mxed liquid 10
havi ng a conposition of N-cocoyl-L-glutai c aci d/ acetone/ water = 33/ 25/ 42
(~ by weight, respectively). The m xed quuigBmas stirred at 50C for 20

m nutes, and tﬁé?gépgeﬁté | dRe@CCOTERRNE MotiedNG RFESSN thdtvife td&Far at i on
of the liquid mas.found.,%i The m xed |iquid was sub'ec&ed,to sal vent
distillation réhov8l PRAGEPLEonGi FEOHS SsitT AP GG EFLT ARSI &Rt
distillation renoval steg of Exanplﬁ 1, except that EFESSﬁre was Gchanged to
at mospheri ¢ pr &8s fr 8251850 FPIAFFe P LEPAMRy TERESGits £ PatliPds, 20
liquid tenpera#gre eachgd 100C and.%hen he distLIIatL%n was f%nished,

t hereby obt ai nng ¥h 85d84Gs 283Gt ASA Sof AR Edo - GRIRd T1es such as

N- cocoyl - L- gl ut havi_n soli.d. cont ent .of 30~ b ight. The product
was found t c%%ggéﬁn% esﬁggg’fgkﬁﬁhagﬁd%gﬁguf r§§ﬁ¥fggggéépt§ in each

| ar ge anount, r e an_odar. ori_gina fr t one
condensati on p?ggﬁ%gg.8¥ﬁ%§rg§%FtgﬂéFquu%%nggggcgnhﬁgglg%%lgggs%ggle 3.
2 April, 2003 ngggkggn_during whi ch no water was added. On the way) the
| i quid bubbl ed, and therefore the distillation was continued while

controlling the pressureaw £Bi g aofaBge @fiskhama4Qoamtbenbeaat ERpepheni C
pressure. 15 Hour-after 5 starting the distillation, the tenperature

reached 105C, and phepetbBeidi stibkakhes wWashf ikhieShbedsehe Lheehesehting
liquid, triethanol am ne was added so as to convert 50~ of the carboxyl

group of Nzocoyh- kefbitiafg ehachgtdireophtid isabrganne tultkat guoe tBewat er was
added thereto so as to nake a solid content 30~ by weight. The |iquid was

m xed under stilongnghbtdnolNtacplancddueoasiiseol acidrcohthindhanebanine
N-cocoyl L-glutamate. A yield (as acid) of N-cocoyl-L-glutamc acid, a
tertiary butanbbyeoncenpesti ofi &he gatbesvilagrpupsodcitiecdrngnthagne f ound
to be 92.3k 80 ppm by wei ght and 6.5~ by weight, respectively. The results
are summari zedNracYabpeidigngnTapl ac3zd csnparsripézedappfers 20 Exanple 1
was repeated up.to the acidprecipitation separation step, _.except that

cocoyl chl ori déifaslinbngRdrEBOVEdr 61 tRRI sPilyentudrrytgald zetdrass vessel ,

t he obtain organi c. | gyer .was heated under vacuumto distillati on-renove
o o g e Y ek TR AER REniAdh Fo  HERerRels adued. | Burl og
distillation, the . liquid gungEQVEagd t.h refare t

. . . nedtralizatio nt di ation
distillation was continue e controfllng tHe

h 2 ril, 2003 80

( . pressure’wi thin a range of
from40 ntg to atnnsphegigsgrg§sgggv %Tf-ggﬂs QUL
ched 0C, and th

?emova
distillation, the tenperature rea gﬁﬁfggrgibggtggg the
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



5 the distillation was finished. To the resulting I;qgigH tgogghanolanine

was added so as to convert 50~ of the carboxyl grou | -L-glutamc
acid to its salt, and further pure water was added thereto so as to nmake a
solid content 10 30~ by weight. The liquid was m xed under stirring to
obtain an aqueous solution of triethanolam ne N auroyl-L-glutamate. A vyield
(as acid) of N-lauroyl-Lglutamc acid, a tertiary butanol concentration and
a free fatty acid content were found to 3% 90.5k 60 ppm 15 by wei ght and
8.3~ by weight, respectively. The resalts are %ugnanized,in Tahl e 2 and
Tabl a 3 . ExahptiSePHERaPRHEALEE upHoSRhESaltdP26 1hr BRLPPL ACHEGS

separati on steg, thereb¥ obtaining En organic | ayer through a further
separation. TheIRPx28 FFELPE Ra8REuby8cPEd to sol vent distillation renoval

of Bxarpl e 1. excopt. t hat 28 RRBLr SOURET BnkRGed orD. SBE i Tael ve hours
ft tarti . di st i 1.on, . . Lgui . hed 93C, d
Then the i st PH Rt onibeor phT8EHES Lb8APopBTRLRAHEE soTRE BE, 2051 ol i ng
| Ui o, [ | ap | 2 L- gl t ' l'id
content o So-bbERs kRl ShIRER, FRRoekaRRIRY Ry BOLRTY BeBRkHRoT 201 o

terti but I : at 1Ok id f d
To' be 96 B o0 pard By herght *ind"3. a2ty e romipBE CIf ERYeRRERE ' Dhe

aqueous sol uti §so of Lang gRatheM dfgackhiAckdheyaThBesae! dndfbt 5caht al ned
in the above Exanpl es and Conparative Exanples, ? e organol eptic odor test

nentioned in tHe pHO¥EcHIREHEEH ¥WBSa8al EhedaQih1adt shog® keMBehgkyte and
80C. Incidentally, with respect to the the N-cocoyl-L-glutamic acid and N

15 | auroyl - L- ghoit até€s achdnobyaoned tReExappbeyl8gteup3cohekateotistng t hem
tri et hanol am ne was added thereto to convert 50~ of the carboxyl group to
each salt,l@andlémgtdiesipuNeaval eacivdscadnddot heddt dnto dekeadkadki d cont ent
30~ by wei ght, thereby obtaining each aqueous 20 sol ution of

tri et hanol am neaktal t Waenngha pobpdrtootenf ohe38ikb}iwehdght isThessesults
are also shown in Table 3. Exanple 15 Using the aqueous solutions of |ong
chain N 25 arythariHi 20 apfnbhacfdsbebydi asdupncprbapte theErdapkéon,
Exanpl e 7, Conparative Exanple 1, Comparative 2 April, 2003 82 Exanple 2,
Conpar at i ve Exahffet 40fintheotphraii v& ExaebFeasd eReal s&SHéfper at ur e
stability test_of techpical _coppound tioned in the abgve item (f) was
carried out. FeRWePLluEyngish t?bﬁ@ggg%SPﬁgdcﬁﬁngtEkﬁnﬁWBrQYeﬁxan%Fe 10,

Ex le 1 d, Ex 13 h t i t, i ded.t hat
berore usihg ChEmt EFFETRAnbraRiRe. GRS RETEA=EREPebd CHe:anUaLE B6LEor ¢ ne
ore | f ha _added 0t t S0° )
ool b andt ur rer 808 SR RGN 88 EhE RELEBOT Srblle’ BnthlY et
30~ by weight,Iéhféemgrgbﬁeéﬁ%nggagg @gggﬁgﬁesekubbeeieﬁ bEi ghbanol ani ne

salt having a solid content o

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



The results are shown in Table 4. 15 7~ xamx~ 1 a 1§ Using t mat eri al
oMaHmdianmﬂel,Bmmﬂe4,Qmmﬂmiwaamm&ﬂﬁ&wég%maﬂve
Exanpl e 6, each shampoo conposite liquid having a conposition as shown in
Table 5 was prepared in the 20 follow ng nmanner. Cationic cellul ose was

di ssolved in a portion of purified water, while being heated. The renai ning
conponents were mxed in a separate portion at 80C to be made uniform Both
portions were conbined and mixed 25 to b&% made uniform then cool ed and

filled in a vessel. The_thus obtained shanpoo co| osite I|qU|d was kept at

5C, and one day-St Fer&arlded e NRASeltO excgmq 70° 033&3%%%% ter, one
nmonth thereafter, thr e nont hs _t.hereafter and si X hs t ereafter t he
occurrence of FQPBF&# ViR hehddardd tARReTATYIS | ung ‘%ﬁghﬁbo conp05|te
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from producing.

10 Here, a pressure-boiling point curve in the
system of long chain N-acyl acidic amino
acid/hydrophilic organic solvent is consistent with a
pressure-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
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to the present invention has substantially no odor, and when incorporated
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whi ch causes neith turb| dity nor reC| pitation even for | ong st or age
times particul é‘r"ip? Wadih st ElonrgHraing i r2
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5 +wvessel, such a means of blowing steam is effective from
a viewpoint of heat supply, because steam makes good
use of latent heat.

One of important factors in the

neutralization solvent distillation removal in

10 accordance with the present invention is to maintain a
solid concentration in the liquid from 5 to 50% by
weight 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 reqguires 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
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distillation removal step in accordance with the

5 present invention, it is important 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 composition of the hydrophilic organic
solvent in the solution is not more than 5% by weight,

10 and to maintain a solution temperature from 75 to
l00°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.
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separati onAcyl ati on stepstepConposition of organiclayer after
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laci dchl ori deCo rative Acét one~"EXanp
Acet one50~ SO4Q$QS£&§ YR g@ér?°”&ndany case, flowability of the

5 1liguid is lost. Although the reason is not clear, such
a tendency is remarkable when the long chain N-acyl
acidic amino acid having an acyl group is derived from
the foregoing mixed fatty acid, namely an acyl group
having a distribution of its carbon atoms.

10 In the non-neutralization 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 use 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
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NNOOW solvent removal, it is preferred to adopt the
5 neutralization solvent distillation removal step,
because the distillation removal of the solvent from
the neutralized liquid minimizes any thermal history.
For carrying out the neutralization and non-
neutralization solvent distillation removal steps in
10 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 taken
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
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4Canarativ%5 there is(are) provided one or several line end(s) of an
almost cylindrical form toward the liquid surface,
which line end(s) is(are) connected to the line
provided to the upper part of the evaporation vessel.
2) By controlling both a flow rate of the liquid in the
10 heat exchanger and a degree of excess heat at an outlet
of the heat exchanger, the superheated 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-ligquid 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 wvapor-
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)
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cont'd
no influence, which condensation products are produced

when the acylation reaction step is carried out in the

" mixed solvent of acetone/water, and which condensation

10 products remaining in goods are so far difficult to be
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 liquid-
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
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Tabl e Long chain N-acyl acidic amno acid or its saltinpurities in acyl
am no aci dodor ceht &EXanpEedeytiapiynBudshdlf 94nhagk E8MBENIFRGMTBAL to

750 ppm by weight, more preferably from 0.1 to 300 ppm

10 by weight, much more preferably from 0.1 to 150 ppm by
weight based on the weight of 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. In 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
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| i qui daci dCQdor (~'t~)(~'t~)pintationliquidationcontent’(w~ Triethanol
N- Tr ans- cocoyl dciphr gtdodapiilecion and turbidity occur at a low
temperature when an aqueous solution of a salt of the
10 long chain N-acyl acidic amino acid or a cosmetic
composition prepared by incorporating a 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
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r
nTri et hanol N-Tdrbi - Conpara- cocoyl-L-dity wastive Slutanate
as the present inventors know. When the free fatty

acid exceeds 3.0% by weight based on the weight of long
chain N-acyl acidic amino acid, precipitation and
turbidity occur at a low temperature when an agqueous
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
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
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
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
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acid, and the content of the free fatty acid is not
more than 3.0% by weight based on the weight of the
long chain N-acyl acidic amino acid. Such a long chain

5 N-acyl acidic amino acid or a salt thereof can be
obtained through at least the acylation reaction step,
the washing step and the solvent distillation removal
step in the above-mentioned production step.

The above-mentioned long chain N-acyl acidic

10 amino acid in accordance with the present invention,
wherein a content of impurities such as odoriferous
substances originated from the hydrophilic organic
solvent, 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 guasi-drugs and cosmetics



glutamate 0.64 0.63 3.5 -10.6 ~ ~observed XExanpl eone day6
aqueousaftersolution blending 0O wWNnNn wN OO w 22a8prEL, 292 104 Tabl e
Conposi tionfount bl ended(wt. part)Tri et hanol am ne N-cocoyl -L-gl utanate
aqueous sol ution34. 5Lauryl di met hyl am noacetic acid betai nel2Coconut oi
fatty aci d diethanol am de5Cati onic cel |l ul ose0. 61, 3- But anedi ol 0. 5Bal ance
toPurified watermake the whol e 2 Ar~.1., 2003 105 CLAIMS 1. (Anended) A
process for producing a N (Ce-C~, 0~ -aéV? acidic amno acid, conprising a

_ a N (Ce-C dicam con

N (G- Cor ) - ar 9P SREHPE 4 Ra= kg bk B RE 2ot Rl -« nPBoGH o ol | owi ng
-2l - ¢ &t ho &t BoEa e |

Conei sting cosEREIGTES BF GAPRCARd-PEPERA) coRPARAESERRS Sho R TEous | ayer

and an organic%#3¥95rﬁo§gﬁgggggfghebgby(§§P8%93 'ﬁ%&& %%BQE%égnLPo acid at

a tenperature rom 3 1) "an*atyl'ati oh reaction’s

i gﬁggﬁ;;{‘goﬁ”i ﬁ&%j@'%‘&%gg&r‘ggéﬁkg ,2A9:12 59ad, chalhahahky (Ackd Baklde st o
5 bath products, medicated cosmetics and medicated

toothpastes or powders. Specific examples of the
cosmetics are wash cosmetics such as toilet scap, face
wash (cream; paste form, liquid; gel form, granule;
powder form, aerosocl), shampoo and hair rinse, hair

10 cosmetics such as hair dye, hair treatment agent (cream
form, mist form, o0il form, gel form and other forms,
and split hair coating agents), hair set agent (hair
0il, set lotion, curler lotion, pomade, stick pomade,
bintuke (sidelocks) o0il, hair spray, hair mist, hair

15 1ligquid, 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 cream,
shaving cream), toilet water (hand lotion, general

20 lotion), Fau 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



sol vent consisting essentially of water and tertiary butanol in the
presence of an alkali,. and 2y an acid precipitati oredRidtat 2993 st ep of
adjusting a pH of the obtained reaction liquid to from1l to 6 with a
mneral acid to separate the mxture into an organic |ayer and an agueous

| ayer, thereby obtaining an organic_layer containing the N (CB-C20)-aryl
acidic amno acid. 2. (Arended The process according to claii~t 1, wherein
the m xture in the washing step is adjustled to have a N (Ce-C20? -acyl
acidic amno acid concentration of .fromO0.001 to 55% by weight, a tertiary
but anol concent?ERehCBf SEEBNRS F@nh%nbyrw(‘augﬁ?raﬁa armmerSEBhééﬁtrati on
of from20 to 99s by wei ght, thereby_causjng the separation. April,

2003 105 3,, (MFeFdRIGrIeR bPbieRsaAd BrAPRENt BT cFRPRFICER 91 wh@ﬁé%n a
nolar ratio of long-chain fattg acld hallde/aC|d|ﬁEan1no aC|9 in the

acyl ation react?IMEEIEDH ?%C%o? nBfelt faRam, osnape ﬂH@d?n?ﬁé process
according to claim1 or erein the 9H in the acid reC| ation
separation steEFW%V?¥on?¥¢t lper cosmgt. chm}t@ AHENEE ?sTﬁg brﬁﬁess
accordi ng tg yia|n11 or ﬁhereln t he organic IgYer cont aining the

N- ( Ce- C=a) - Acyt REFHFE %ﬂ@ LBcFHedBt aP R FRSTRE-REsAPAG &Pep is subjected

to renoval . of_an or%%nlc solve t_by dlst|§ ation

h
L ooy bo&?ﬂt@? L %of oithe el the a%wég&s:a. MOLER: A8 pafR® LN
converted nto i1 alkall galli andetbe.distiLali opoasceart egoout ol a

tenperature noﬁ exceedln marntain a solid

concentratlondgé ggﬁirqﬂ%%héigH'gs {éﬂgyéeif ggedb¥o¥etﬂgtab§v el TW ce

Anended) The cess according to clarm wherei n the organic |ayer

contai ni ng t hendyr {&Bs 2P sh aCYtmaci 8i ¢ ﬁ&l?oc@§m9t99&ahﬂédfbﬂn&961&@sh'ng
step is subjected to renoval of an organic solvent by distillation, wherein

the tenpersd urepsleesi d®f fxcepd 996 i atawahest | Sudddslyt GsBai fhatRe a
wei ght rati o between t he N(C~~C20) -acyl acidic amno acid and water within

a range of fromSap/EsshecHhd 35, provided that a content of the organic
solvent in the mxed liquid is not nore than 5s by weight.

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), o-olefin
sulfonate (A0S), alkylbenzene sulfonate,
alkylnaphthalene sulfonate, alkyl sulfonate (SAS),

20 dialkyl sulfosuccinate, o-sulfonated fatty acid salt,
N-acylaminate, salt of N-acyl-N-methyltaurine, sulfated
fatty acid, polyoxyethylene styrene-modified phenyl
ether sulfate, alkylphosphate, polyvoxyethylene 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
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aottaz) 'L O~fQnhydriX a1€ohol Fattde 3 lpartidf Kster (Amended) The
conposition according to claim8 or 9, . which is obtai ned according to a

process conpri $ongoky\ediyilRges RN vy @I YL IMAGANG S Pdrial
separating a m xture conposed of the N {C$-C20) -acyl acidic am no acid

contai ni ng an ieB@eganipd 1yahdyedih 12 nEe diatBye RS S td 1 18S $Rliyidltae il wat er
and tertiary butanol into an aqueous |ayer and an organic |ayer containing
the N- {C8- C2ofatagylacddi disteary polycixg eathyd dresenaidited] afadteamaliout ' 35
to 84C. 12. (Amended) The conposition according to 8 0~ 9,,
10 polyoxyethylene alkylamine and triethanolamine fatty
acid partial ester, cationic surface active agents 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 o0il, almond oil,
olive o0il, cacao o0il, sesame oil, safflower oil,
soybean oil, tsubaki o0il, persic oil, caster oil, mink
0il, cotton seed o0il, Japan tallow, coconut oil, egg
volk 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



which is obtained through the follow ng steps: 1) an acyl ation reaction

step of subjecting an acidic anmino acid and a | ong ¢hAPEitat29P3%cid hal i de
to condensation in a m xed solvent consisting essentially of water and
tertiary butanol in the presence of an alkali, 2~ an acid precipitation

separation step o adjusting a pH of the obtained reaction liquid to from1
to 5 wth a mneral acid to separate into an organic |ayer and an agueous

| ayer, thereby obtaining an organic |ayéd containing the N (Ca-Caa-aryl
acidic amno acid,_ and .~ 2 April, 2003 109.3) a washing step of renoving
i mpurities by %?&?%bnth%aﬁ%?éPﬁeﬂaﬁrg%ﬁ?%eiéié? YAtha tégsandjor tertiary

5 S A B s
mhicg is ob;;Fﬁ%ﬁl?%+%u%ﬁl%hep?¥Wf§hfnﬁc§$Ep§Eeg?l%) Sﬁgacéséfﬁgﬁ£?gaétion
fo bondensat i R T aohekecE180) HenBRLE EPtar yRBLeRTBN T BEUE Dot e and
separ ot on bt eo ity FabERoeaeE Be R A8 tn  E4e R 218 B ACEPEETS From 1

to 5wth a n1f§ﬁ€iiﬁpfgtﬁﬁ §89&[aﬁfghQEOafEOHBQQUEﬁcha¥§rlﬁﬁgyﬁn aqueous

| ayer, thereby obtalning an organic Tayer contalning the N (Cs-Czo)-acyl

acidic -amno acilhol, 3cdt@n¥BsShingosteRr9E LEEBMLNY LPBHELLT 88chBNomi Xi Ng
the obtained organic layer with water and/or tertiary butanol to separate

into an aque0®1%@yealéwﬂoﬁp BEHAAVE hABY¥EhotPNiahsding kheohbl(Ce- C2Q -acyl
acidic amno acid at a tenperature of from35 to 80 C, and 4) a
neutralizati ompiebgohyead Tasbllihail eshsEoMakystiepanblsahfecting the
organi c layer containing the N-(Ce-C20)-acyl acidic ~~~ " 2 Aril, 2003
|1d am no aCi doobybdaddcanol heewashi afjlst spchoaseimpupkopf/lanyoighate

and butyl stearate, volatile and nonvolatile oils such
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,



solvent by distillation, in which no |less than 1(20 of carbo§yl groups of
the N- tC$-Czo) -acyl acidic anmino' acid is convert &d® 4990331 kal i salt,
and the distillation is carried out under conditions that a tenperature of
a resulting mxed liquid is controlled as not to exceed 90C, and water is
added to maintain a solid concentration of the mxed liquid of from5 to
50% by weight. 14. {Amended) The conposition according to claim8 ~ ~ 9 |
whi ch is obtained through the followi ng §feps: 1) an acyl ation reaction
step of subjecting an acidic amng acid and a long chain tatty, acid halide

to condensat i off 357 niddRIEIg} v TR L IRHRT st P ELLHRY 2PR§ BRlGkEer and
Separat Z. on ot IR TR APRIRE Sh G ME ek th FrER e 1 rom
aqueous. | ayer, FAIGHEEF TBUAI TR A GTUH Lo o S G G YA Kot
by 1 i ng_ ¢ he SOESMEE o g A S VR et S5 B €% 1 369 butanol to

separate int n yeous_ | ayer .and.an organi [_contai.,ning the N
(Ce-Cz0Q -acS§I %alc]'fi |oglearﬁensgi a{citguacikean?resrgrpaer%%t%]?%&é?rcﬁ rso%:]%Sa o 80C, and

2 April, 2003 == i i S t distill at noval
step of subj egtql%ﬁkﬁéeg}%%béﬂla%ﬂ%nﬁﬁﬂérzége/ e ﬁ&%@%}gﬂ?%ﬁyl
acidic amno a& tal. i e/}gs]' t eg%)e/ organic
sol vent by di stcf:aﬁqltgf?ia?nltae%rlée\}ﬁlgﬁe n rb:a][sl%:t %Lﬁ% 0 %’E%&y groups of

the N (C-- C4)1130HA 0] Heln ABNG- 1686 hdenteOmesi &gk into its alkali salt,
and the distillation is carried out under conditions that a tenperature of

a resul ting m xethylicidid dnf ne eI ek ascIDtadd exceath ©0C, and water is
added to maintain a ' solid concentration of the mxed liquid of from5 to

50s by wei ght . hi%lrctAneitadnethantiomgasidd et acooidi g ticsleam 8 or 9
which is obtained through the followi ng steps: 1) an acyl ation reaction
step of subjectphngrivrda dicddmasradid axdid, |ng: ohar ,rdiad t yyhedehial | de
to condensation in a m xed sol vent consisting essentially of water and
tertiary butanelciidn miedyphosphate 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



presence of an alkali, 2) an acid precipitation separation step of
adjusting a pH of the obtained reaction liquid to'f = ith a
mneral acid to separate into an organic |ayer and an aqueous | ayer,

t her eby obtaining an organic |layer containing the N (C8-C24) -acyl acidic
am no acid, 3) a washing step of renoving inpurities by m xing the obtained
organic layer with water andjor tertiary butanol to separate into an
aqueous | ayer and an organic |ayer cont&:ing the 112 2 April, 2003 N
(CB-C2y -acyl ~ acidic amno acid at _a tenperature of from35 to 80 C, and
4) a neutral i zBerBAngndrygevehaldi Suilbl acitdvatemsy alandties ndfl agusiteayi ng t he
organi c |l ayer containing the N (C8-CZa~-acyl acidic ''amno_acid obtained in
t he washi ng st 88eBbSr EHERaRSof JaNCHFFRRLANIS REAL b P L¥cyErinheeng®, which is
carried out under .conditions that _a tenperature is controlled as not to
exceed 90C, anBChdt EFTI¥a5dyES t B1ARPHCAIN AZNEHRr PALNG BETREEN ACRE
N-(Ce-C29)-aryl acjdi.c amno acid and water within a range of from 35/65 to
65/ 35, provi deangh YAROEBRELRODEr BRETIPGRRTE SHYeRE %Fhé’xtﬁd)‘?ed l'i qui d

[ t than 5s b ight. .16, (A dy A Liquid | -id ti
o T R e e S oA B e Al S
salt thereof havin . copt ent oéfan inorgggic aktnpt not.gpre t@an 1% by
vei ght and a CONtERtasr Penti SRy EBEPSROIIGE PO BREEo 2 Fa0, pERCtY e ght

said contents DgLRRsDR3EA 20 KR UR1IGha*bahBRol, biifdkandhts acidic
am no aci d. T153%2 ~r|F, A 6
silicone substances such as high molecular silicone and
cyclic silicone, tocopherols, antioxidants such as BHA,
10 BHT, gallic acid and NDGA, and purified water.
Particularly, the combination use with fatty
acid diethanolamide, polvoxyethylene 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 1s remarkably useful from a viewpoint of further
lessening the irritative pxroperty.
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,



17, (Amended) A liquid or solid cosnetic conmpositi Wi cfyeonprises a N
(Ce C20~ -acyl acidic amno acid or a salt thereof—ha@rﬁg—a—tontent of an
inorganic salt of not nore than 1o by weight and a content of tertiary

but anol of from0.1-to 750 pprn by weight, an a content of a free fatty
acid of not nore than 3.0% by wei ght, said contents being based on the

wei ght of the N- (Ce-Coo) -acyl acidic ampo acid. 18. (Anended) A

det ergent conposition, which conprises a (Ca C2oy-acyl acidic amno acid

or a salt theregglgggbnqmgng@ kel o0f Thér%&f%%?&%l%abgtﬂftgﬁgggkgprtha“

1% by weight arid a content o tertirary butanol from n by
vei ght, said COEhﬁ@té Qﬁ&%&1%%5&@no%a%h%dﬁﬂdﬂybmﬁh&dyéﬁﬁ' 3,20y - acyl

acidic amno acid 2 Apri 4 1g, (Anended) A détergent -~

conposi tion, “hhéﬁsﬁQEHrh%%%racUndﬁgﬁg%%*cﬁ?%!c@@d$d3d¥“ﬂrbﬁﬁﬁ‘iS¥Sca sal t
thereof having a content of an inorganic salt of not nore than 1~ by weight

ar_d a contenh ghatar tbalymnbdtranalsaglc,f OB pkds@or/9E RBMDY arei ght, an
a content of a tree fatty acid of not nmore than 3.0% by wei ght, said
contents bei By basedtosft hemdRiedhkodlittilber NA G8mméd)/1atw,cogidhd @n no
acid. A9 Ar.Alr.Al.A{L. AYr.A3. A A9. AF. A AF. A
L. Al. A A% A AY. AmAY/B. AHAO, A #Hd A. Pegdnér&iR AF . A\ 85, HAO,AAR AN. Al . A A{.
A.AU.A.AU.A.AI.A{,.A.AF.AI,.AF.A.AY.A{.AI.AAe.AU.AhZ.AU.AA?.AI.AY.A3,.AUR.A
F. A3. A3. AY. Ay. A A., . Al . AYIA{ tAcABXaABlAls,AYhe AoAtefAtAof the inorganic
9A. 9A. sHA. sA A 6A. A 1&A. yuA. t & A t A. ~9; A .y A s5A. &A 9[ A A A
. A9Kg% A, . AQF. AsaABR. AsUeAPrAsAkd. An terms of a numerical value based
F AYr $1Ao=r M zZdhj t L| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca]
ca]ca]ca]ca]ca]@a]échHFGQPCaPéan&]é@P@aF@@F@aF&@FN&aBL ip amino 0 2
8FT])Hn{qugb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]cAa]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] é4] cagié a) ca] ca] ca] ca] ca] ca] ca! 5g*\gj I rst|wmnmhc] X] ca] c*a] ca] ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal ca] ca] ca!

11 blclo! p!"###$% : *x ql

ca]cafcg]EAa]ca]ngfg%&%¥%é%éﬁiéé]8g]&pb §%€§FC&?%%?hg%%F?%é$%§?%§?LS?Lgﬁ]
..... [/\////)O*OyOZOQ 1417 ? %é%Z%ék%&S %%%R4 4c44| wr mhb] X] ca] ca] c”a] ca] ca
] ca] ca] ca] ca] ca] ca] ca]Qca caj] ca]ca] caJca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca

] ca] ca] c”al 4455= 55566J6b6§ﬁ ?ZZ &ef %%%9 cCcor ngca]gwg¥%§fbélca]ca]c

g<r <<= 77P?A7|mﬁnhcAX]cAa]ca ca] ca] ca] cal ca ca]ca

a] ca] ca] ca] ca] ca} gal aakeabraleakaghtal Galeg] ¢alinza 2ERELGO! Ghiy MR
D- DEEEF* H61 JJJJJ@dLMWN. O PPPP~yt o] e~ ZU] ca] ca] c” a ca] calca]cal ca)' ca] cal] ca

U c”a] c*a] cakcakcatse] ea] saksaheal wakealpabeahealicakealgakeal cal cal cal PPQAQ
t QQQQ RbRRRRSI SSSSS8TUEW UUUUU#V3X] XYFZgZZ| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca]

ca]ca]c“a]ca]cahEakaaﬁoahcaﬁeakcabcahnd]eaﬁa&ﬁeakmahea]&aﬁhaknahe&ka&]ca]ca
Jcal Zzzz[ [\ -\I\s\\\\&] Y]] ]]/ NdrA~f "~ TacCceee{vql gb\W]ca]cha] ca]ca]ca]ca
] ca] ca] c*a] ca] cdkteftatca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
a]cAa]ca!efthhi:kaKk?I1n6noLppppqrrtht&qu@&CVwaPz{|
In e 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
S0lid 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



| zupkf " [V]]ca]ca]cAa]ca]ca]ca]ca]ca]cAa]ca]ca]ca]ca]ca]calc%!c%lca]ca]cAa]c
a) ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] cal 00
| } ~*-8>=<. <?PNo&Zyt 0j e [ V]] ca] ca] ca] ca] ca] ca] ca] cha] ca] ca] ca] ca] ca] ca] cha] ca
] ca] ca] ca] ca] ca] cha] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca! Z+c5p#&Gs] knxd_! $- 09¢g
zupke® [V]]ca]ca]ca]cAa]ca]ca]ca]ca]ca]ca]cAa]ca]ca]ca]ca]ca]ca]c“a]ca]ca]ca
] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] cal ghaorwd! -0: zupkf [V]]ca] ca]c”a] ca]ca
]ca]ca]ca]ca]ca]ca]ca]cAa]ca]ca]ca]ca]ca]%ﬁ]ca]cAa]ca]ca]ca]ca]ca]ca]ca]c“
] ca] ca] ca] ca! : <IMIY2;

I L./ Th~yt oj e [LﬂcAa]ca]ca]ca]ca]ca]ca]ca]cAa]ca]ca]ca]ca]ca]ca]c“a]ca]ca]ca

n Ib W br bdzf < kf a\
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5 An aqueous sclution of a triethanolamine salt
having a solid content of 30% by weight in an amount of
10 ml was allowed to cool to a temperature of not
higher than -18°C, and the temperature of either
turbidity or white precipitation (solidifying point)
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



10 1@ 10% & ()-M @/ 10% & ()-MBF(M 10%' ()-s) QBECM 1O%& () -

. 3F(M 109%4.& ()-s((()**+/<L>0 10 !1& 100/&'()-9!@283%—(%;—9—100/&()
109R&& ()-s109& ()- 109%& ()- ++ ,-....}[MP1 10 10 10'I- 10%& ()--!;

109%& () - - 959! 109& ()-S! 1 9$9! 109% f & () - S& 10%p& ()-g...w /01r<Mp1

10! 6S: 1 109& ()-9!; S ! 109%& () - 9@10%6&'()-'@10%&2&'() $100Z& () - 109%Z& () -
1111r 22wW304P4} [ 9+1 10! 1-M 109%& ()-!, - %/g& ()-f M 10%&& ()-!6f

M 10%& ()-!;f M 109%ZZ& () - 109%& () - PAQ4RA 4c44=56a?1 10! 1!, F&I 109%& ()-y!F

10%& () -! OWf é g ARUR (h ﬁ%ﬂ%& (h mo%Qh%OGéﬁéG%89%%%h <?1
10! | #F-: | 109%&' ( 109 &' (

1098 () - SF&! 10%&5 Lol 6E& 10fy&' () fF&l 1098 () - y&9999999: : uS40@
109Z& ()-!'@ 10%& ()-L9 109%& ()-109@& ()- 10++ 10++

10++! 6F-: 1 10%+& () -9:; <<graVpwXees404ihveht@¥h is illustrated in

;& ()-S& ' 10%Z& () - S'GS& ' 10%EE& ()-s!1:110%vW ()-F 'D: ! 10%@a& ()-F !

103228 () - Sv>NPHEERE?" 207t GKGUSOILE blse! 18%i08 (lin$LEHEH) c0%E ()~ 10
5 examples.

(h) Determination of carboxyl group content
About 0.3 g of a sample was accurately
weighed and dissolved in ethanol/water, and a
phenolphthalein indicator was added thereto, followed
10 by titration with an ethanolic potassium hydroxide

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
agueous 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
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agueous 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 cocovyl 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 ligquid 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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5 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
10 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 agueous layer.
15 A composition of the organic layer obtained therefrom
and a content of the remaining inorganic salt are shown

in Table 2.

0] istillat

Triethanolamine was added to the organic
20 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.
25 Thereafter, using a 10 L glass vessel, vacuum

distillation was conducted under a pressure of 327
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acid yield of 96.5% (in terms of acid), a tertiary

butanol concentration of 60 ppm by weight, and a free
10 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
15 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
20 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
25 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
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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
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 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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dO%ETéc éd-Inder conditions as shown in Table 2.

Twelve hours after starting the distillation,
the liquid temperature reached 68°C, and then the
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

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 ligquid of N-cocoyl-L-glutamic
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
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
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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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 distillation 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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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 agueous 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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5 obtain an aqueous solution of potassium N-cocoyl-L-

glutamate.
The results are summarized in Table 2 and

Table 3.

Example 6

10 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 agueous solution was
added so as to convert 75% of the carboxyl group of the

15 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

20 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

25 reached 72°C, and then the distillation was finished to
obtain an aqueous solution of sodium N-cocoyl-L-

glutamate.
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f,1098& ()-* 1Q%E§o9h chloride. To the organic layer obtained

through a further separation, triethanolamine was added
S0 as to convert 50% of the carboxyl group of the N-
lauroyl-L-glutamic acid in the organic layer to its

10 salt, and pure water was added thereto so as to make a
solid content of 30% by weight. The resulting ligquid
was mixed under stirring. Thereafter, the
neutralization solvent distillation removal step was
carried out as follows.

15 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

20 obtain an aqueous solution of triethanolamine N-
lauroyl-L-glutamate.

The results are summarized in Table 2 and

Table 3.

Example 8

25 Example 3 was repeated up to the washing

step, except that the washing step was conducted two
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Using the same apparatus as in Example 4, the

operation of Example 4 was repeated, except that the
5 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 265 mHg .
Two hours after starting the distillation,
the liquid was sampled, and a weight ratio between N-
10 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°cC.
Further, four hours after starting the distillation, a
15 weight ratio between N-cocoyl-L-glutamic acid ang 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. fThen, the
20 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

25 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
5 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
10 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 liguid temperature was 75°C. Four hours
after starting the distillation, a weight ratioc between
15 N-cocoyl-L-glutamic acid and water and a tertiary
butanol concentration in the ligquid were found to be
41/59 and 6 ppm by weight(in-ligquid concentration},
respectively, and at that time, the ligquid temperature
reached 80°C. Then, the distillation was finished to
20 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.

25 Example 10
Example 3 was repeated up to the washing

step, and thereafter the solvent distillation removal
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5 spray evaporating apparatus was changed to 10 mm, and
the pressure condition was changed to 468 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 liquid 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 Dbutanol 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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10%&T()'10%&T(lnn&9 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-L-
glutamic acid and water and a tertiary butanol
concentration in the ligquid 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 ligquid 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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10%&f() "H{{{{LEPgE®@R0MAR! the! 20v8B&iEN- SeEEQ%B&'éﬁeﬁ 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 265 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-liguid 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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10IN ! 10% ()Tﬁg}%f§%d liquid was dried to obtain a white solid of

N-cocoyl-L-aspartic acid.
5 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

10 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

15 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

20 amounts of 1.7% by weight and 1.2% by weight,
respectively, based on the weight of N-cocoyl-L-
glutamic acid. In addition, the odor that originated
from acetone condensation products was severe.
Further, the obtained N-cocoyl-L-glutamic acid was

25 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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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 265 mmHg. Two
hours after starting the distillation, the liquid was
sampled, and a weight ratio between N-cocoyl-L-glutamic
15 acid and water and a tertiary 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 liguid 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



) () - "()- L YO -1 L 109 () -1
10c<foz[:HL 1 10 11, 110% & ()-,) Z10%& ()- L' @O%& al
IL!lO%&'[()-!IIL!10%&'()-rSl 11 10%H8' () - yF109%&' () - %@M :

IN, 1100 ()-1 @, "1 10%&: ()-}"?rSL 11 &USL0%& ()-Y : ! 10%& ()-y! 6Y |
:1?151%’&'()-yl (1)0%§L'@())-z!l 109& ()-z 109& ()-y&MI}0as4 1'810:%& ()- 10 10610!,
Y. 100& ()-16Y. 109 ()-9-10% ()-s' Z10% ()- :hpz[9aS4 1! @1’9'7/&82)1”
s109& ()-1c, 10%+& ()-s!' T, 10%& ()-s!, %0(44&() s'109%: ()-p, } ?a AUl
s, 810%&' ()- 610%& ()-s2° 109%& ()-!S9' "1 109&°()-G 1S9' "1 109%& ()-G @ L0%& () -

QuS4 1!, | 0%&'g5§b th%%hc&t@beQc%%é&ﬂébty%ﬁ&ﬁébdﬁg% 10 101S - 10% () - ORe;
1%&@9(5? eso ()- (?io%&m)a rESULLQE0) LB ()7 Gl @ LAPUE O
1008 (3 100 & thnsaouge 1) 0OCA (1) W& ()< 0% & () 2miEC @11
L0% & ()-3@M 10% & ()~ 10% & ()-S10%& ()-"y10% & ()- 10% & ()-% edEi _@
117 y10% & ()-% 10% & () -3#10% & ()- '10% & ()-Ysf1l0% & ()-& 10% & () -3hdE
] _ @1'410% & ()-s2
5 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
10 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
15 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
20 temperature reached 78°C, and then the distillation was
finished, thereby obtaining an agqueous solution of
triethanolamine N-cocoyl-L-glutamate. The product was
found to contain the free fatty acid and inorganic
salts in each large amount.

25 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
5 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
10 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.
15 The mixed 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 atmospheric
pressure. 15 Hour-after starting the distillation, the
20 liquid temperature reached 100°C, and then the
distillation 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
25 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



6) (10%@& ()-G }\D', % ( 6)(10%a& ()-eF1C 6)(10% 6) ( 10%: () - 6%(100/@'()-
6) (10%@& ()- 6)(10%a& ()- 6)(10%@& ()- 6)(10%& ()-

6) (109%@& ()-( 6) (10%@& ()-( 6)(10%a& ()-F }\D', % ( 6)(10%a& ()-eF1C 6)(10%
6) (10%@& ()- 6)(10%a& ()- 6)(10%@ ()- 6)(10%@& ()- 6) (10%&& () -

6) (10%@& ()-"#% + AF1C 6) (10% 6) (10%@& ()-( 6) (10%@& ()-( 6)(10%& ()-J
\D', % ( 6) (10%@& ()-+. 147; >eF1C 6)(10%6)(100/@() 6) (10%@ () -

6) (10%@& ()- 6) (10%& () -

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 agqueous 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 liguid bubbled, and therefore the



6) ( L0%@ 6) (10%@& () - >ABDGJ" AF1C 6) ( 10% 6) ( 10%@ 6).( 10%@E
6%&10%@48 G{)§\D' %E)e)(lo%@() JN)P(SVZ]eF)l(c 6)(10&235%() O

6) (10%a& ()- 6)(10%@& ()- 6)(10%& ()- 6)(10%& ()- 6)(10%a& ()-] acfi AF1C
6) (10% 6) (10%@& ()-( 6) (10%@& ()-( 6)(10%@& ()-G }\D', %
6) (10%@& ()-1loruy|eF1C 6)(10% 6) (10%&&' ()- 6) (10%& ()- 6) (109 () -
6) (10%@& ()- 6) (10%a& ()- 6) (10%@a& ()-| AFLC 6)(10% 6) (10%@& () - (
6) (10%@& ()-( 6) (10%@ ()-& }\ D', % ( 6B010%@& ()-eF1C
distillation was continued while controlling the
pressure within a range of from 40 mmHg to atmospheric
pressure. Fifteen hours after starting the
distillation, the temperature reached 110°C, and then
5 the distillation was finished.
To the resulting liquid, triethanolamine was
added so as to convert 50% of the carboxyl group of N-
lauroyl-L-glutamic acid to its salt, and further pure
water was added thereto so as to make a solid content
10 30% by weight. The liquid was mixed under stirring to
obtain an aqueous solution of triethanolamine N-
lauroyl-L-glutamate. A vyield (as acid) of N-lauroyl-L-
glutamic acid, a tertiary butanol concentration and a
free fatty acid content were found to be 90.5%, 60 ppm
15 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-

20 precipitation separation step, thereby obtaining an
organic layer through a further separation. The mixed
liquid was subjected to solvent distillation removal
under conditions similar to those in the solvent
distillation removal step of Example 1, except that

25 pressure was changed to 588 mmHg. Twelve hours after
starting the distillation, the liquid temperature

reached 93°C, and then the distillation was finished,
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thereby obtaining an agqueous solution of
triethanolamine N-cocoyl-L-glutamate having a solid
content of 30% by weight.
A yield (as acid) of N-cocoyl-L-glutamic
5 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 aqueous solutions of long chain N-

10 acyl acidic amino acid salts obtained in the above
Examples and Comparative Examples, the organoleptic
odor 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-

15 Jlauroyl-L-glutamic acid obtained in Examples 8 to 13,
before using them, triethanoclamine 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 adqueous

20 solution of triethanolamine salt having a solid content
of 30% by weight.

The results are alsoc shown in Table 3.

Example 15
Using the aqueous solutions of long chain N-
25 acyl acidic amino acids obtained in Example 1, Example

4, Example 7, Comparative Example 1, Comparative
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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

5 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 observgd

10 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

15 80°cC.

As a result, the odor results relating to
each shampoo composite liquid containing products of
Example 1, Example 4 or Comparative Example 6 revealed
O (no odor observed), and on the other hand, the result

20 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
25 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
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- and & long chain fatty acid halide in a wixed solvent consisting

essentially of tertiary butanol and water.
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salt and a medium - consisting essentially of water and tertiary

; butanol into an adqueous layer and an orgénic layer containing the

N- (Cg-Ca) -acyl acidic amino acid at a temperature of from about '35

to 80°C.

12, (Amended) The composition according to daim 8 o 9,
which is obtained through the following steps:

1) an 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) an acid precipitation separation step of adjusting a pH of
the obtained reaction liquid to from 1 to 5 with a mineral acid to
separate into an organic layer and an aqueoué layer, thereby
thaining an organic layer containing the N-(Cg-Cpo)-acyl acidic

amino acid, and
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JIT: separate into an aqueous layer and an organic layer containing the

N-({Cg-Ca) ~acyl acidic amino acid at a temperature of from 35 to
80°C.

13. {Amended) A N-(Cs-Cy)-acyl acidic amino acid or a salt

thereof, which is obtained through the following steps:

1) an 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) an acid precipitation separation step of adjusting a pH of
the obtained reaction liquid to from 1 to 5 with a mineral acid to

separate into an organic layer and an agqueous layer, thereby

obtaining an organic layer containing the N-(Cs-Czo)-acyl acidic
anino acid,

3) a 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
N- (Cg-Cao) ~acyl acidic amino acid at a temperature of from 35 to 80
°C, and

4} a neutralization and solvent distillation remdval'step of

subjecting the organic layer containing the N-(Cs-Ci) -acyl acidic
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14, {(Amended) The composition according to dlaim 8 or 9,
~which is obtained through the following steps:
1) an acylation reaction step of subjecting an acidi'c' 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) an acid precipitation separation step of adjusting a pH of
the obtained reaction liquid to from 1 to 5with a wmineral _acid to
separate into an orxganic layer and an aqueous layex, thereby
obtaining an organic layer containing the N-(Cy~Czo) -acyl acidic
amino acid,

3) a washing step of removing iwpurities by mixing the
.obtained organic layer with water and/or tertiary butanol to
separate into an aqueous layer and an organic layer containing the

N- (Cg-Cgq) ~acyl acidic amino acid at a temperature of from 35 to

80°C, and
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| " #$9R (¢dtrolDEd as not to exceed 90°C, and water is added to maintain a

solid concentration of the mixed liquid of from 5 to 50% by weight,

15. (Amended) The composition according to daim 8 or 9,

which is obtained through the following steps:

1) an 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) an acid precipitation separation step of adjusting a pH of
the obtained reaction liquid to ‘from 1 to 5 with a mineral acid to
separate into an organic layer and an agueous layer, thereby
obtaining an organic layer containing the N-(Cg-Cz)-acyl acidic |
amino acid,

3) a washing step of removing impurities by wixing the

obtained organic layer with water and/or tertiary butanol to

separate into an aqueous layer and an organic layer containing the
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N-{Cg-Cy) -acyl -acidic amino acid at a temperature of from 35 to 80
°C, and

4) a neutralization and solvent distillation removal step of
subjecting the organic layer containing the N-({Cg¢-Cy)-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 N-(Cs-Cz)-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 S% by weight.

- 16. (Amended) A ligquid or solid cosmetic composition, which

comprises a N-(Cs-Cio) -acyl acidic amino acid or a salt thereof
having a content of an inorganic salt of not wore 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 N-(Cs-Cx)~acyl

acidic amino acid.
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17. (Rmended) A liquid or solid cosmetic cowposition, which
comprises a N-(Cy-Cy) -acyl acidic amino acid or a salt thereof
having a content of an inorganic salt of not wore than 1% by weight
and a content of tertiary butanol of from 0.1 to 750 ppm by weight,
an a content of a free fatty acid of not wore than 3.0% by weight,

said contents being based on the weight of the N-{(Cg-Cy)-acyl

acidic amino acid.

" 18. (Amended) A detergent composition, which comprises a N-(Cy-
Cye) -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 ﬁpm by weight, said contents

being based on the weight of the N~ (Cs-Cy) -acyl acidic amino acid.
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19, (Amended) 2 deterger;t -composition, which comprises a N-(Csg-
Cz) -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, an a content of
a free fatty acid of not more than 3.0% by weight, said contents

being based on the weight of the N-(Cs-Cz) ~acyl acidic amino acid.



