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PREPARATI ON OF ALKALI METAL ACYL AM NO ACI DS BACKGROUND OF
THE | NVENTI ON The use of sarcosinate surfactants, and in particul ar,

N  acyl sarcosinates, in the manufacture of soap is well known. Typically
the sarcosinate is used in the formof its sodium potassium or anmoni um
salt solution. NWO®RIEHrcosinates are produced comercial |y BCIUSE6/08252
Schot t en- Baumann reacti U eRhnb | Ne _ ﬁe
appropriate fatty aci d =CIEOrrae St muerd o -BHER AT Rt 12 i ons:
R-C-C + HNCH err] COONa + NaO-l o CRRLR 9_,.-;.,41"._\, JNaCl +H err] O
[err] ] N
O After the reactlqnelﬁwwbakeosihatera%@dnum s@énd it pageiduiaed ¥
libérate the N-acyl sarcosine acid which is separated fromthe aqueous

by- prdducts. |t aclydnsazcosimates zeih the manufalicturéooim soafaisosebhhtlasown.
such as sodium [ auroyl .
Typically the sarcosinate is used in the form of its sodium,

+

potassium or ammonium salt solution. N-acyl sarcosinates are
produced commercially by the Schotten-Baumann reaction of the
sodium salt of sarcosine with the appropriaté fatty acid

chloride under carefully controlled conditions:

R-C-C1 + HNCHQCOONa + NaQOH -=--- R~ -NCI-I;COONa + NaCl +I']20
§ o, St

After the reaction is complete,. the crude sodium salt is
acidified to liberate the N-acyl sarcosine acid which is
separated from the aqueous by-producﬁs. It then is neutralized
to a salt <form. Sarcosinates such as sodium lauroyl
sarcosinate, .sodium cocoyl sarcosinate and sodium myristoyl
sarcosinate are commercially available under the trademark
EAMPOSYL' from Hampshire Chemical Corp.

N-Acyl sarcosinates also have been ugsed for many years in
areas such as oral, skin and hair care. They have been shown
to reduce the permeation of potentially irritating solutes,
such as sodium ions, through human skin; whereas other
surfactants were shown to increase the permeation ("The
Infiluence of Detergents and Surfactants on Epidermal

. . Permeability", Bettley, F. Ray, Brit. J, Dermatol., 77, 98-100
(1965)). N-Acyl sarcosinates have also been shown to reduce
the skin irritation normally associated with detergent
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sarcosi nate, sodium cocoyl sarcosinate and sodium nyristoyl sarcosinate
are commercially avail able under the trademark HAMPOSYL[err] from
Hanpshi re Chemi cal Corp. N- Acyl sarcosinates al so have been used for
many years in areas such as oral, skin and hair care. They have been shown
to reduce the perneation of potentially irritating solutes, such as sodium
i ons, through huUW@M®6/3%T5:: whereas other surfactants were showRCYES16/M812ase

the perneation ("Th |.nf | . of _ Det

Epi dor ) - Per G At nsHRER CoroaF et bl co Hlksadtalts 1805, Bleany,
(1965)). N-Acylysareosinaiay haxeaplsosReess Sl lani8duceowt Baxskity to
irritation normally associ ated wth” detergent

1 - WO 94D and f£ish, have a low tendency to cause iREILHEL6h(8&R
forimul ati ons when i ncorporated as co-surfactants (U S. Patent No.

2,962, 448) . N Aciddespragies iextremebyhiragpiddow toxicity to nmanmals and fi sh,

have a | ow tendency to cause irri tatiog, gnd.
It would therefore bé desirable to simplify the process

for manufacturing N-acyl sarcosinates, as well as other N-acyl

amino acids, and to eliminate environmental drawbacks of the

conventional processes.

UMMARY OF LON

The problems of the prior art have been solved by the
instant invention, which brovides a process of preparing alkali
metal N-acyl amino acids, especially sodium N-acyl
garcoginates. The process of the invention eliminates the use
of phosphorus trichloride or thionyl chloride and carboxylic
acid chlorides. In general terms, the instant process involves
reacting the alkali metal N-acyl amino acid directly with a
fatty acid at elevated temperatures with constant removal of

water generated in the reaction.

DETAILED D IPTION : L
The starting reactants for the process of the present
invention are a fatty acid having the generic formula RCOOH,
and an amino acid in which the amino group is substituted by
at least one hydrogen atom. Reacting the fatty acid and amino
acid at elevated temperatures results in the formation of acyl
amino acid, but significant color and by-product formation is

evident. It is therefore surprisling that color and by-product



bi odegrade extrenely rapidly. It would therefore be desirable to
sinplify the process for manufacturing N-acyl sarcosinates, as well as
other N-acyl amino acids, and to elimnate environnental drawbacks of the
conventi onal processes. SUMVARY OF THE | NVENTI ON

The problens of _the prior art have been solved by the instant_invention,
whi ch provi des &’%‘6’3 Ss of preparing alkali netal Nacyl aRFHUSIAEIRs,

especi al | y s%Mi%gﬁxlmﬁmoahaﬂ%e ?&%cle&eﬁie%%ﬂt 'tﬁ :l.tc'i‘{‘ﬁEE%&nin

elimnates the use o osphorus trichloride or t C e an
carboxylic acitheC presefiesinténtgidier al terns, the instant process involves
reacting the alkali nmetal N-acyl amno acid directly wwth a fatty acid at
el evat ed t enper at ur Sninabhec §attunacidsoiaclufe waraighenchairdalaphatic,
redcti on. DETAI LED. DESCRI PTI ON QF THE. | NVENTI ON The
starting react 2FERchSE t FBapRocBLAPRRAtIGe FEROALiBhALdR: i ofakREabed ot agd

o oug | b uRRE R ey e T hA neRdoRBoRL P AEbd 014U, "Bucn
as acetic, propionic, butyrie, caprylic, caproic, nonanocic,
3,5,5-tfimethylhexanoic, nonancic, decanoic, undecanoic,
lauric, myristic, palmitic, stearic, oleic, linoleic, behenic,
2-methyl-undecanoic, 2-butyl-octanoic, 2-ethyl-hexanoic,
a.lkylsuccinic, alkenylsuccinic, adipic, cyclohexyl, benzoic,
chloro-benzoic, nitrobenzoic, naphthenic, abietic, micotinic,
2-pyridine-carboxylic, terephthalic, phthalic, C;(EOQ),COOH, and
mixtures thereof. Preferred <fatty acids include C;-Cy
carboxylic acids, preferably oleic acid (CH;{CH,),CH:CH(CH,),-
COOH) , lauric acid (CH, (CH,) ,,COOH) , myristic acid
(CH,; {CH,) ,,COOH) , and@ coconut acid, to prepare oleoyl sarcosine,
lauroyl sarcosine, myristoyl sarcosine and cocoyl sarcosine,
respectively.

Suitable amino acids are those wherein the amino group has
at least one substitutable hydrogen atom. Preferred amino
acids include the alkali metal salts of sarcosine, glycine,
iminodiacetic acid, alanine, N-methylalanine, f-alanine, N-
methyl-B-alanine, aspartic acid, N-methyl aspartic acid,
valine, leucine, isoleucine, cystine, methionine,
phenylalanine, glutamic acid, proline and 1lysine. Sodium
sarcosinate is especially preferred.

Using a 1:1 ratio of the fatty acid to alkali metal amino

acid results in a 50-55% product yield, regardless of the



at least one hydrogen atom Reacting the fatty acid and am no acid at
el evated tenperatures results in the formation of acyl amno acid, but
significant color and by-product formation is wevident. It is therefore
surprising that col or and by- product 2
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branched chai n 211 cycl ic, saturated and unsaturated
aramatic and heisy %s@.%&t if piﬁﬂiwgyd:lw r@@ictsonstis eomplettiech i cAcpbnm.ngly,
butyric, caprylic, caproic, nonanoic, 3,5,5-trinethylhexanoic, nonanoi c,
decanoi c, unctelcam)pceferaeqlnzhatnyxcssﬁi amning aridde added| o thieergaction
Iiﬁoleic, behenic, 2-net undecanoi c, 2- hutyl - oct anoi c,

2- et hyl - hexanoimixtugenats @é@ﬁicme%kéi%%@&lﬁl gn A fRtfe acige tonaRepd up

benzoi ¢, chl oro-benzoi ,
the reacéianQLQQECQﬁgkfhl ﬁggtggﬁgersfg%set' n'C%EtQE% of

the present invention have found that the addition of one
equivalent of excess amino acid based on fatty acid results in
an 85-90% conversion in 8-10 hours. The addition of two .
equivalents results in 90% conversion in 3-5 hours. More or
less amino acid can be used depending upon the desired
conversion and rate. The acid can be added incrementally or
all at once.

Operable reaction temperatures are from about 100°C to
about 200°C. At temperatures below about 170°C, the reaction
tends to be too slow. Accordingly, a temperature of 170°C-
190°C is preferred, with 170°C being especially preferred.

Preferably the alkali metal amino &dcid starting material
is used in dry form. The crude reaction mixture is worked up
by diluting it in a solution of isopropanol in water,
preferably in a ratio of isopropanol:water of from 95:5 to
5:95. It is preferred that the amount of isopropanol be
minimized. The crude solution is then acidified to a pH of 1
which causes a phase split. Suitable acids for acidification
include mineral acids and sulfuric acid, with sulfuric acid
being preferred. The organic lighter portion is separated and
the isopropanol and water are removed by evaporation.

Alternatively, the starting material can be the amino

acid, which could be neutralized with agueous bases such as



2- pytidi ne-carboxylic, terephthalic, phthalic, CJerr](EO/[err] COOH and

nt xtures thereof. Preferred fatty acids include {err]-(err]
carboxylic acids, preferably oleic acid
(CHerr](CHerr])[err]CHCHCH err])[err]- COOH), | auric acid

(CHerr] (CHerr])[err] COOH), nyristic acid

(CH err] (CH err [wpeengs®300H) , and coconut acid, to prepare ol eopcramssaosasne,
| aur oyl sarcosine, nyristoyl sarcosine and cocoyl sarcosine respectively.
Sui tabl e ami no BEfidm bydrewide \#RY cEReR HPTRY KiFigd ke Hrcduge [dryssagkiam
substitutabl e hé ioggg tom Pref.erred amno acids include the alkali
metal salts of 8atko%Fn ed??ﬁthc ‘m nodi acetic acid, alanine,

\-methybal anine. [eTth-6hdatNeo Mvordil | ediiddicH W Neo) 1S BdS, 2940 4 |

N- et hyl aspartic aci eucl ne | sol eucl ne,

met hi eni ne, phefiybetait Nthat ShkEGasenas dunﬁﬁﬁzlzeaeoﬁraﬂmaa&ad m \&Ein
sarcosinate is especially preferred. Using a 1:1 ratio of the fatty

acid to al kali betattccanplmsheﬂ::wdtheeulinentngaSS()sw%qa oderogenklmhrge, or
regardl ess of the
by aplying vacuum. This can also serve to remove the water
that is formed during the condensation of the fatty acid with
the alkali metal amino acid.
The invention is further illustrated by the following
examples, which are provided for purposes of illustration and

are not to be construed as limiting.

EXAMPLE 1

11.04 grams (0.124 mole) of sarcosine acid was added to
104 grams of methanol, followed by the addition of 26.8 grams
(0.124 mole) of 25% sodium methoxide. The resulting mixture
was refluxed for 15 minutes at which time the solution became
homogeneous. The oleic acid was added in one portion and the
methanol was removed by distillation. After complete removal
of the methanol, the temperature of the reaction mixture was
increased to 170°C. At 4.0, 5.5 and 6.5 hours, an additiomal
2.8 g (0.031 mole) of sarcosine acid was added and heating
continued at 170°C. The reaction was heated for a total of 8.5
hours and the f£inal ratio of sodium oleoyl sarcosine to oleic

acid was 85:15 (determined by HPLC area count).
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ti me. Moreover, excess alkali nmetal am no acid does not assist in pushing
the reaction to conpletion. Accordingly, it is preferred that excess am no
acid be added to the reaction mixture of alkali netal amno acid and fatty
acid to speed up the reaction and achi eve higher conversions. The
|nvgntFrs off t hewvopessayst 1 nvention have found that the additi ®CTAS9608252
equi val ent of excess ami no acid based on fatté acid results in an 85-90%

conversion in 8 10 hours. The additio equivalents results in 90%
conyversion in 3-5 ho re ar $QH 02 gpe
upon the deS|red #vé???% réﬁﬁmrégaa heBaC|§hcan ggggdgﬁg'lncregg%?%fiy

or all at oncey, bl é£2CAA@Na ! AIBLE I 86medphdre) Mwdlio Wharged
100[err]Cto about 500[err]C At t enper at ur es %éﬂOM/abOUt f§0[err]c E%e

reaction tendsignbest 02 gl Qu.12% aoké)n@fy oleicecaptdat UTke obleiid|[arid @as
190[err]Cis preferred, with 170[err] C being especially preferred.

Preferably the aldatied net alsoafi randcld.8t &t (Agladt mole) 9% godddi reafipm
form The crude reaction m xture is worked u
garcosinate was added. This mExture was heated to 170°C with

a constant nitrogen sparge. When the reaction mixture reached
170°C, 11.4 g (0.125 mole) of solid sarcosine acid was added.
The reaction mixture was sampled after ten hours at 170°C and
the conversion based on oleic acid was 84.2%.

The crude reaction mixture was dissolved in 60 g of a
50/50 volume ratio of isopropanol and water. This solution was
acidified with sulfuric acid to a pH of 1. Upon acidification,
the solution formed two layers. The upper layer, containing
the producﬁ, was separated and concentrated resulting in N-

oleoyl sarcosine.

EXAMPLE 3

A reactor equipped with a mechanical stirrer, heating
mantle, thermometer, and a nitrogen atmosphere, was charged
with 35.04 g (0.125 mole) of oleic acid. The oleic acid was
heated to 80°C and 13.8 g (0.125 mole) of solid sodium
sarcosinate was added. This mixture was heated to 170°C with
a constant nitrogen sparge. When the reaction mixture reached
170°C, 22.8 g (0.250 mole) of solid sarcosine acid was added.

' The reaction mixture was sampled after five hours and the

conversion based on oleic acid was 92.5%.



by diluting it in a solution of isopropanol in water, preferably in a
rati o of isopropanol:water of from95:5 to 5:95. It is preferred that the
anount of isopropanol be mnimzed. The crude solution is then acidified
to a pH of 1 which causes a phase split. Suitable acids for acidification

I nclude mneral acids and sulfuric acid, with sulfuric acid being
preferred. The owgasigs7si ghter portion is separated and the | SNER6252
and water are renoved by evaporation. Alternatively, the starting
material can be the amino acid, which cBSAMBER 4eutralized with aqueous
bases such as - 4 WD 96/ 39375,
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can -+ nitrogen outlet was charged with 35.70 g (0.175 mole) of lauric
acid. Under a constant nitrogen sparge the lauric acid was
heated to 160°C and 19.40 g of a sodium sarcosinate and

15.90 g of sarcosine acid (0.175 mole) were added as rapidly
as possible. The mixture was then heated to 170°C under a
constant nitrogen sparge to remove the water formed during the
reaction. Samples were removed periodically to monitor the

disappearance of lauric acid. After seven hours, 93% of the

lauric acid was converted to products.

E E 5

A thfee neck, 500 ml round bottom flask equipped with
mechanical stirring, a thermometer, a nitrogen inlet, and a
nitrogen outlet was charged with 45.00g (0.175 mole) of oleic
acid. ©Under a constant nitrogen sparge the oleic acid was
heated to 160°C and 8.60g (0.088 mole) of a sodium glycinate
and 6.60g of glycine acid (0.088 mole) were added as rapidly
as possible. The mixture was then heated to 170°C under a
constant nitrogen sparge to remove the water formed during the
reaction. Samples were removed periodically to monitor the
disappearance of oleic acid. AaAfter 3.5 hours, 45.8% of the

oleic acid was converted to products.



be acconplished with an inert gas (such as nitrogen) purge, or by aplying
vacuum This can also serve to renove the water that is fornmed during the

condensation of the fatty acid with the alkali netal am no acid. The
invention is further illustrated by the followi ng exanples, which are
provi ded for purposes of illustration and are not to be construed as
limting. WO 96/39375 EXAVPLE 1 11. 04 gr aorrisdsdsase

nol e) of sarcosine acid was added to 104 grans of nethanol, followed by
the addition of 26.8 grams (0.124 nol e)gm%odi um net hoxi de. The

resulting m xture wg:s”%ﬁte!eu?&ggcﬁ'prs&éﬂm P&é?i %E’t%cgl%ibgﬁ e;ﬁ}gpf’ﬁé”%%

becane honbgeneous. ol'eic acli d was add one por

net hanol was rer¢Bdnbrati stikkdhipna AhbehoseP@rel 8 heFPEgin 2hi1éPCand a
nmet hanol , the tenperature of the reaction m xture was increased to
170[err] C. At 4xitrbgénacdtbet warirchargedaeiith i dhdeg X.08124(foDS) oblcl)eief
sarcosi ne acid was added and heating continued at 170[err]C. The reaction
was heated for ®cidtal Updes. 3 nomstanhdnitvogemasparge.o Wie wdignagiidoptas

sarcosine to oleic acid was 85:15 (determ ned b}ﬂ HPLC area . count). .
heated to 160°C and 13.78g (0.124 e) of a sodium sarcosinate

was added as rapidly as possible. The mixture was then heated
to i70°C under a constant nitrogen sparge to remove the water
formed during the reaction. Samples were removed periodically
and the progress of the reaction was monitored by HPLC. After
six hours, 55% of the oleic acid was converted to products.
The reaction was heated at 170°C for an additiomal four hours

(ten total hours) and the conversion was 57%.

EXAMPLE 7

A three neck, 500ml round bottom flask equipped with
mechanical stirring, a thermometer, a nitrogen inlet and a
nitrogen outlet was charged with 42.05g (0.150 mole) of oleic
acid. Under a constant nitrogen sparge, the oleic acid was
heated to 160°C and 20.50g (0.23 mole) of a sarcosine acid was
added as rapidly as possible. The mixture was then heated to
160°C under a constant nitrogen sparge to remove the water
formed during the reaction. Samples were removed periodically
and the progress of the reaction was monitored by HPLC. After

five hours, 75% of the oleic acid was converted to products.
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mant | e a nitro tg‘gﬁ b charged with 35.04 ¢
(0.125 rmle of oleic acid. The eFe]_lig gsp? SeBEg"@ated to 80[err]C and 13.8

g (0.125 nole) of solid sodium led. This m xture was
heated to 170[ erpdbeais#d) a constant nitrogen sparge. \Wen thepegrsbédais:

m xture reached 170[err]C, 11.4 g (0.125 nole) of solid sarcosine acid was
added. The rea¥habnigiclaimeddss:sanpl ed after ten hours at 170[err] C and

t he.conversi on based on oI eic acid was 84.2% The&certrage reactlon
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. amino acid or an alkali metal amino acid@ in which the amino
group is substituted with at least one hydrogen atom.

2. The process of claim 1 wherein said reaction is
carried out in the presence of the acid of said amino acid or
alkali metal amino acid. |

3. The process of claim 1, wherein said fatty acid is
selected from the group consisting of oleic acid, lauric acid,
myristic acid, coconut. acid, stearic acid, nonanoic acid,
decanoic acid and undecanoic acid.

4. The process of claim 2, wherein said fatty acid is
selected from the group consisting of oleic acid, lauric acid,
myristic acid, coconut acid, stearic acid, nonanoic acid,
decanoic acid and undecanoic acid.

5. The process of claim 1, wherein said fatty acid is
lauric acid.

6. The process of claim 2, wherein said fatty acid is
lauric acid.

7. The process of claim 1, further comprising
continuously removing water from the reaction medium as it is
formed.

. 8. The process of claim 2, further comprising
continuously removing water from the reaction medium as it i.s
formed.
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reactor equi pped with a nechanical stirrer, heating
n'antle ‘ﬂug (ﬂ a nitrogen_at nosphere, was charged wth 35.04 g
(0.125 |d The olmgﬂg Ittt ed to 80[err]C and 13.8
g (0.125 nol e) SO|Id sodi um sdrcosi sB d. This m xture was
heated to 170[err] Cwth a const sparge. \Wen the reaction

m xture reached wiédsesns] C. 22.8 g (0.250 nole) of solid sarcosicigumgigdsias
added. The reaction m xture-was sanpled after five hours and the

conver si on based on &-ei Thadinpagss 9 ghpim 7, wherein said water is removed
6 . WO 96/ 39375 , " : PCT/ US96/ 08252
EXAVPLE 4 ESRAFFLRG LR AP ARet, §R3F *bot t om f | ask equi pped wi t h

mechani cal stirring, 53 t @ PIRLEEs S U1HiAIE! wHErRin 8294 drater is removed

by sparging with an inert gas.

11. The process of claim 1, wherein the reaction is
carried out at a temperature of from 170°C t;o 190°C.

12. The process of claim 2, wherein the reaction is
carried out at a temperature of from 170°C to 190°C.

13. The process of claim 1, wherein said acid of said
alkali metal amino acid is added in an amount of one equivalent
excess based upon said fatty acid. .

14. The process of claim 2, wherein said acid of said
alkali metal amino acid is added in an amount of one equivalent
excess based upon said fatty acid.

15. The process of claim 1, wherein said acid of said
alkali wmetal amino acid is added in an amount of two
equivalents excess based upon said fatty acid.

16. The process of claim 2, wherein said acid of said
alkali metal amino acid is added in an amount of two
equivalents excess based upon said fatty acid.

17. The process of claim 1; wherein said alkali metal
amino acid is selected from the group consisting of alkali
metal sarcosine, alkali metal glycine, alkali metal
iminodiacetic acid, alkali metal alanine, alkali metal N-
methylalanine, alkali metal S-alanine, alkali metal N-methyl-j8-
alanine, alkali metal aspartic acid, alkali metal N-methyl
aspartic acid, alkali metal wvaline, alkali metal leucine,

alkali wetal isoleucine, alkali metal cystine, alkali metal
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nltroge ged with 35.70 g (0.175 nole) of lauric acid.
Under ﬂﬂg “‘ﬁﬂ“ﬂgﬂ n sparge the lauric acid was heated to 160[err]C
cOfLa sod urh sarcosi n sarcosine acid (0.175
rml e) vvere added as rapidly as L ET "HﬁeBEEM ure was then heated to
170[err] C under a constant nitr ﬁﬁ’igf EDo rempve the water forned
during the reaokbogsesrsSanpl es were rem)ve cal ly to nogctosesiobsz
di sappearance of lauric acid. After seven hours, 93%of the lauric acid
was convert ed tmephy@mg, alkali metal phenylalan:me, alkepi/mgtal glutampc
t hree neck, 500 m, ottomflas a stirring, a
t her monet er ﬁFHiog‘gﬂ‘? grgli:.ﬁg %chr?‘% lmré\%ggg iﬁ%d with
49. 00g (0. 175 nDIe) ol Upgle st e
ol etc acid was heatgél t ﬂi%o?err and ?%?0 v@@%réln} %ﬁ] a so |um%ESl

glycimate and GnéHe atidl ¥e R1detda( @reRS B! grotpr @onededing baPiadkwijas
possible. The mxture was then heated to 170[err] C under a constant

ni t rogen spar gemeoal enwazrcoséneqt eralkalied mitalng ghpcineact abkalSanpetal

were renoved periodically to nonitor the di sagpear ance of oleic acid.
After 3.5 hoursimigogigegtiqeacid, alkali metal alanine, alkali metal N-

methylalanine, alkali metal f-~alanine, alkali metal N-methyl-g-

alanine, alkali metal aspartic acid, alkali metal N-methyl
aspartic acid, alkali metal valine, alkali metal leucine,
alkali metal: isoleucine, alkali metal cystine, alkali metal
methionine, alkali metal phenylalanine, alkali metal glutamic

acid, alkali metal proline, and alkali metal lysine.
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mechani cal stirring, a thernometler, aREPLAGHREn inlfet and a nitrogen outl et
was charged with 34.76g (0.124 €rc acid. Under a constant

- trog¥haspasgelaimed alsei ¢ acid was heated to 160[err]C and 13.78g (0.124
mol e) of a sodium sarcosinate was added as rapidly as possible. The _
m xture waslthénpryosess fop prapjugirioCadkadi metdhdt-arylnaningeaciparge to
renove the water forned during the reaction, Sanples were renoved
per i odFEEPFYSing Feaed 158oR T YoRCLANFENG LB/ (RS Wish RCOPEIWRRESIBLC. After

. 0 : .
St hogrig 2562Ogrtﬁfgﬁié”ﬁ§§¥3é39@$i %%%%%EEﬁgn%ow?Eﬁd?gfsan alkali

metal amino acid in which the amino group is substituted with at
least one hydrogen atom, and (b) the acid of said alkali metal
amino acid. |
3. The process of claim 1, wherein said fatty acid is
selected from the groﬁp consisting of oleic acid, lauric acid,
myristic acid, coconut acid, stearic acid, nonanoic acid,
decanoic acid and undecanoic acid. )
5. The process of claim 1, wherein said fatty acid is
lauric acid.
7. The process of claim 1, further comprising continuéusly
removing water from the reaction mgdium és it is formed.
9. ‘The process of claim 4, wherein said water is removed
by sparging with an inert gas.
11. The process of claim 1, wherein the reaction is-carfied
" out at a temperature of from 170°C to 190°C. |
13. fhe'process of claim 1, wherein said acid of said
alkali metal amino acid is added in an amount of one equivalent
excess based upon said fatry acid.
1S5. The process of claim 1, wherein said acid of said
~alkali metal amino acid is added in én amount of two equivalents
excess bésed upon said fatty acid. j |
17. The process of claim 1, wherein said alkali metal amino
acid is selected from the group consi.sting of alkali metal

sarcosine, alkali metal glycine, alkali metal iminodiacetic acid,
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mechani cal stirring, a therno gen ijnlet and a nitrogen outl et
was charged Wi th 42.05g (0.150 nole) of oleic acid. Under a constant

nitt r og Fetaglhalagnine, alikihiagetpddi euethy lEd@ndmne], Gaikal 203l (0. 23
nole) o sarcosine acid was added as rapidly as possible. The m xture
was t hefr e 4 3lkagpMmatalal umeiehY b forandme i rdlie Aesparagpart ¥enove

the water, ., for durin he reaction. Sanples were renoved, perjodically
and theaﬁ%'grae]g%qdf “leﬁ'éqr &é@?FBﬁfv%%pé}ﬁﬁﬁ‘i Ged pelkpLe M3k vaking hours,

;5% of éﬂ?aﬂj. eingtgfi q.e%%.n(é?nvﬁléaﬁq tr?te@éfdliggi'eucine, alkali metal

cystine, alkali metal methionine, alkali metal phenylalanine,
alkali metal glutamic acid, alkali metal proline, and alkali

metal lys ine.
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What. is clained is: 1.. A process for producing al kali metal N-acyl am no

acid, conprising reacting a fatty acid having the fornul g4 ‘
i S a_LLELL+“9##h+gher*hydrocarbyI substituent with (a) an]REMACEMEBNT SHVET
T€east one

amno acid in mhlﬁ“‘&ﬂ am no group is substituted with t
o} agi - The
| ooy B

hydrogﬂw“\ the acid of said alkali netal am
proces re|n said fatty acid is selected
conS|st|ng of oIelc acid, lauric acid? nmyristic acid, cokoRtt—aeie
stearic acid, nonanoic aC|d decanoic acid and undecanoik aci d. 3. The
process of clain11, wherein said fatty acid is lauric acrd.

What is claimed is:

1. A process for producing alkali metal N-acyl amino acid,
comprising reacting a fatty acid having the formula RCOOH wherein
R is a C, or higher hydrocarﬁyl substituent with (a) an alkali
metal amino acid in which the amino group is substituted with
at least one hydrogen atom, and (b) the acid of said alkali metal

amino acid.

2. The process of claim 1, wherein said fatty acid is selected
from the group consisting of oleic acid, lauric acid, myristic
acid, coconut acid, stearic acid, nonanoic acid, decanoic acid

and undecanoic acid.

. ¥
3. The process of claim 1, wherein said fatty acid is lauric

acid.

4. The process of claim 1, further comprising continuously

removing water from the reaction medium as it is formed.

5. The process of claim 4, wherein said water is removed by

sparging with an inert gas.



4. The_;:11‘42!;@_5@_91_3L(_c’;lui_g]ma,a further conprising continuously renoving water
fromthe reaction medi s it is forned. 5. The proc

wherein ﬁmm ved by sparging with an inert E@EA@M ﬁHEET .
10 MC"'J @Mﬂralml wherein the reaction isjcgrried out at
terrperature ‘of tfrem rr]Cto 190[err] C. 7. The prdcgssgangy a998 1,
wherein said acid of said al kali Zi(bam no acid is addgqd i n an anount

of ene equival ent excess based upon s fatty acid. 8. The process of
claim1, wherein said acid of said al kali

6. The process of claim 1, wherein the reaction is carried out

at a temperature of from 170°C to 190°C.

7. The process of claim 1, wherein said acid of said alkali
metal amino acid is added in an amount of one equivalent excess

based upon said fatty acid.

8. The process of claim 1, wherein said acid of said alkali
metal amino acid is added in an amount of two equivalents excess

based upon said fatty acid.

9. The process of claim 1, wherein said alkali metal amino acid
is selected from the group consisting of alkali metal sarcosine,
alkali metal glycine, alkali metal iminodiacetic acid, alkali

metal alanine, alkali metaL N—methy}alanlne, alkali metal B8-

alanine, alkali metal N—methyl-B alanlné alkall metal aspartic

acid, alkali metal N—methyl aspartlc ac1d galkall metal wvaline,

I

alkali metal leucine, alka11 metal 1soleuc1ne, alkali metal
cystine, alkali metal methlone, alkali metal phenylalanine,
alkali metal glutamic acid, alkali metal proline, and alkali

metal lysine.



metal ami no. aci:d i s added in an anount of two equival ents excesssG' %&g&?aS-S
upon said fatty acid. 9. The process of claim1l, wherein said al KRFHP
nmetal amno acid is selected fromthe group consisting of alkali nmee@f
sarcosine, alkali netal glycine, alkali nmetal imnodiacetic aci gl kali
metal alanine, alkali metal N-nethylalanine, alkali metal [err]{§ioas
alkali netal N-netBCTerr]-al W%m‘)@mc aci dn&@kal |

nmetal N-neth artic acid.  alkali_netal valine al kali netal | eucine

al kal i metal AtionaL. APBLiGAMON bupy ISHED (NOER THiS PATHNT COOPERATON TREATY teeT)
al kdl i e} @b Inshetiop: Rktew ChsificationSkal i nefal | () LitenBicha 2@itdtonduknl: et 3VO 96/39375

roline, hndcoathksdmo netal |ysine. Al
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