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ABSTRACT

A series of long chain N-acyl amino acid type anionic surfactants were prepared by treating fatty
acid chlorides with three kinds of amino acids, that is, sodium N-acyl-sarcosinates, sodium
N-acyl-N-methyl-A#-alaninates and sodium N-acyl-N-methyl-taurates in an alkaline solution. All
prepared biodegradable surfactants were purified by thin layer chromatography and column
chromatography, and identified their structures by spectral analysis.
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1) N-acyl-sarcosine

25 A 9 pHAF o] A€ 500mL 47 FZute
Za 2306 sarcosine{TCLA) 24.9g(0.28mol)<
100mLe] &7 831 F, 30%-NaOH &}
48gS 718t F 4% aFAYA gstE 0.28mol
(lauroyl chloride ; 65.15g, myristoyl chloride ;
69.10g, palmitoyl chloride ; 76.9g, stearoyl chlo-
ride ;84.7g) A/PAUN/IE F8A4 €5 25T
o)8+2 #4188 Schotten-Baumannd®g ol ¢
A AA8] F7betgt. old 0.1N-NaOH §-94 9
A A7FE pH 10~12 Y&, 283 kv
55C o3 FASAA 24 7F yHg-AlH T} wk-g-o)
By % 30% HCIg %o 2 pH 2.4 o8& Ak 313
X oHl2g FZ34. JdHE FE2EE 5581
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H~40T 25F FA3HA acrylonitrile 13.
27g(0.25mol) & 30% mono methylamine 4-84
25.8g°0 A{A138] A7gE 3 25417 F<F g A
3 A]# N-methyl-g-amino propionitrileE 34
stgth old % pHE 1170 ¥2oldld. 30%
NaOH 489 40g°] N-methyl-g-amino pro-
pionitrile 21g& &3A|7 F 70~75C Y &5 & F
AdEA 107 $¢ FHIHAZ F sodium
N-methyl-g-alaninateE #4392 7F-E8d
sodium N-methyl-#-alaninateo] 2 3=t o
3}E 0.25mol(lauroyl chloride ; 54.6g, myristoyl
chloride ; 61.7g, palmitoyl chloride; 68.7g, st-
earoyl chloride ;75.7g)-& Schotten-Baumannj
& o] &3t pHE 10~122 A 3IHA 117 B2t
20Ce] =AM 7 A71E F A 60TE %
F A2AIAA 277 F¢ wEGAA sodium N-
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2 AT o 4R VIAHES DL
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pH 8.022 4% & Y4ANA JEFHL 4& +
AU, 25 GHE, oMMECRE AZA3 &
& AASYE 48 sodium N-acyl-N-met-
hyl-g-alaninate& §-4 8l o).

3) Sodium N-acyl-N-methyl-taurate

ZVAA ®Rb7], 85 BZH7), b ), 24
& F-338 500mLe] 47 F2ube Eek2He so-
dium N-methyl taurate 4.80g(0.1mol) 3} A3}
JEF 2.0g(0.05mol)-& =82 (sodium N-laur-
oyl-N-methyl taurated] A9 150mL, sodium
N-myristoyl~-N-methyl-taurate?] 7% 150mL,
sodium N-palmitoyl-N-methyl-taurate?] 73
250mL, sodium N-stearoyl-N-methyl-taurate
o] 734 350mL) el &3YAIA 15~25TAl 0%
wRkatgich 15mle] S/ TASIEF(3~6
g)E& £33 £ z}zto] FA A G3HE 0.11mol
S ZF FEAEE F 108 AA FA H7AH
t}. A7} g8 T 2% E sodium N-lauroyl-N-
methyl taurateQl 74-$ 65C, sodium N-my-

N-o}d] oju]icitA] AUGYA o) B8 A2(A11R) 3

ristoyl-N-methyl-taurate$l 7% 70C, sodium

N-palmit-oyl-N-methyl-taurate?l ¢ 75T,
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80CE st 2A]17F ut vk A}7| 32 2N-HCIZ &
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Table 1. Yields(2%) of several reaction conditions for sodium N-acyl-N-methyi-taurate
No.  Water(mL) pH i;ag?,g’; P‘;ﬂf&t&on “rield(%)

[I]1 80 13 65 method 3 31.0g(90.6)

2 100 13 65 method 3 33.3g(97.4)

3 120 13 65 method 3 32.5g(95.0)

4 150 13 65 method 3 30.7g(89.7)

5 100 11 65 method 3 27.0g(79.0)

6 100 12 65 method 3 31.4g(91.8)

7 100 13 65 method 3 33.3g(97.4)

8 100 14 65 method 3 32.1g(93.8)

9 100 13 65 method 1 27.2g(79.5)

10 100 13 65 method 2 32.9g(96.1)

11 100 13 65 method 3 33.3g(97.4)

[I] 1 150 13 70 method 3 35.32(95.6)

(] 1 250 13 75 method 3 36.7g(92.0)

(V] 1 350 13 80 method 3 38.52(90.0)

where;

[ I];sodium N-lauroyl-N-methyl-taurate
[ ] :sodium N-myristoyl-N-methyl-taurate
[II] ; sodium N-palmitoyl-N-methyl~taurate
[IV] ; sodium N-stearoyl-N-methyl-taurate
Purification method 1:
@ Filteration
@ Extraction(100mL of MeOH)
3 Recrystallization(100mL of H20)
Purification method 2:
@ Filteration
@ Drying |
@ Extraction with diethylether
Purification method 3 :
@ Filteration(mixed with 100mL of MeQH)

A.O.C.S. official method Tf 2b-642] vl o=
kg Z7FA B¢ N-methyl-g-amino propio-
nitrileol] 3t o}Q171E &3 A}
4) F371" 9 23
S AAES A S T.M.D 276-62T¢] wijo 3. rSMNEe| Fx el
2 Ztzte] BjEY o 3 F$IE 2o 1) A 2HEY
A2 E gHEE Table 20 4 EA)SH L AT F 125 9] 32 W3 QA 2HEY
5) EEA72 A £ Jasco-IR-report-100-& ©)£314 #stH, ©l

£ Z A7) AL JIS-3362¢] XA i 9%
o AFSNT A AFAE Table 29 & A2}
o] F A3 T |
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Table 2. Results of thin layer chromatography, quantitative analysis of sulfo group value(25),
neutralized value for N—-acyl amino acid type anionic surfactant derivatives

Comp'd. N. V. Sulfo group value(%) R;x100

Calcd. Found Calcd. Found
[a] 196.6 196.8 | 74
[b] 178.9 178.2 75
fc] 164.3 166.5 89
(d] 151.8 153.2 72
[e] 271.0 270.0 70
[f] 299.0 298.0 71
[g] 327.0 326.0 73
[h] 355.0 354.0 74
[i] 25.2 25.9 58
[j] 24.1 24.0 56
[k] 23.2 22.9 54
[1]

18.7 18.2 52

where : Thin layer plate:E. Merck Co. (20%20)cm, silica gel 60G, 0.25mm
Developer : n-butanol-acetic acid-water(4:1:1. v/v)
Detection : I vapour & UV Lamp(245~365nm)

[a]: N-lauroyl-sarcosine

[b] ; N-myristoyl-sarcosine
[c]; N-palmitoyl-sarcosine
[d]: N-stearoyl-sarcosine

[e] ; N-lauroyl-N-methyl-g8-alanine

[f ] ; N-myristoyl-N-methyl-#-alanine
[g] ; N-palmitoyl-N-methyl-8-alanine
[h] ; N-stearoyl-N-methyl-#8-alanine
[i1] ; N-lauroyl-N-methyl-taurine

[j1; N-myristoyl-N-methyl-taurine
[k] ; N-palmitoyl-N-methyl-taurine
[1] ; N-stearoyl-N-methyl-taurine

A5 Table 39 4° FA)8t¥ 1, sarcosine &
sodium N-methyl-taurate, N-methyl-g-ami-
nopropio nitrile, 18 7z} §EE B4 5 Cp?l
Ao} g M ERY S Fig 2~74 Z+zF vehy
At

2) FaA71TY 2HEY

GAS F 1259 33E O ¢4 A7 TH
2" 8 ('H~NMR)< Bruker Co. 300MHz 'H-
NMRE 8335, © 247#E Table 4o A& FA

sl o v, sarcosine @ Z} =AY A5 Cpl
A i A2HEHS Fig 8~119 YeEMiY
123

. Alsizn 3 o
1. N-acyl-sarcosine® gH4dstol

71 ¥ e wige 0.1.1)9 WL o83
o FAT I 2al - A A, 7 AH &§
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Table 3. infrared characteristic absorption bands of N-acyl-amino acid type surfactant derivatives

Functional Tert Tert.

Carboxylic S=0 S=¢0

Compa group (?:nidg)- (CH?)II-u;e—OH acid(C=0) (assym) (sym) C-N CHz:— —CH2—
[a] 1640 2880-3000 1725 1000-1300 1450 1465
[b] 1640 2880-3000 1725 1000-1300 1450 1465
[c] 1640 2880-3000 1725 1000-1300 1450 1465
[d] 1640 2880-3000 1725 1000-1300 1450 1465
[e] 1640 2880-3000 1725 1000-1300 1450 1465
[f] 1640 2880-3000 1725 1000-1300 1450 1465
[g] 1640 2880-3000 1725 1000-1300 1450 1465
[h] 1640 2880-3000 1725 1000-1300 1450 1465
[i] 1640 2880-3000 1180 1060 1000-1300 1450 1465
[i] 1640 2880-3000 1180 1060 1000-1300 1450 1465
[k] 1640 2880-3000 1180 1060 1000-1300 1450 1465
[1] 1640 2880-3000 1180 1060 1000-1300 1450 1465

where ; '

(a] ; N-lauroyl-sarcosine

[b] ; N-myristoyl-sarcosine

[c] ; N-palmitoyl-sarcosine

[d] ; N-stearoyl-sarcosine

[e] : N-lauroyl-N-methyl-8-alanine

[f ] ; N-myristoyl-N-methyl-g-alanine

[g] ; N-palmitoyl-N-methyl-g-alanine

[h] ;: N-stearoyl-N-methyl-4-alanine

[1] : sodiumN-lauroyl-N~methyl-taurate
;] ;sodiumN-myristoyl-N-methyl -taurate
(k] ; sodiumN-palmitoyl-N-methyl-taurate
[1] ; sodiumN-stearoyl-N-methyl-taurate

A% F5¢e g 2o, Mp. 72C (28 71.5~72.0)¢”, 29.32($5¢
. . : 32%)

N-lauroyl-sarcosine : ¥4 37 &} _
Mp. 45T (F8 3] 45.2~45.8)C®, 63.3g(55 & A Ao olspH FAake] N-opa g} ykg
:93%) o o] & F7td wet §§30] 453t 45
N-myristoyl-sarcosine : ¥4 57 5 ~72¢C9 ¥H(Y. 58 % N-lauroyl-sarcosine
Mp. 52¢ (£33 51~52)¢?, 66.1g(55¢ 2 N-myr-istoyl-sarcosined] A9+ 87~93% =
:93%) A 433 FEEo] YEslgen, vhAd N-pal-
N-palmitoyl-sarcosine : 9§ A 37 3 mitoyl-sarcosine @ N-stearoyl-sarcosine®| 7
Mp. 66C (B8] 65.5~66.5)C", 12.8g(+5¢ FolE 10~32%24 F5&°] AzdPed ole
1 20%) AT FEY gdi4F FUtd mE A5y a9 9
N-stearoyl -sarcosine : ¥ A4 37 ] Bolg Mz},
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Table 4. 'H—NMR spectral characteristics of N—acyl amino acid type anionic surfactant derivatives

Comp’d. Group Chemical shift, ppm

[I] [a] CHa— 0.9(triplet, 3H)

[b] —CHz— 1.3(singlet, 2H)

{c] —CH2— (CH)a— 1.5(singlet)

[d] —CHa— 2.3~2.4(multiplet, 2H)

[e] —CHz~ 4.0(doublet, 2H)

[£] —CH3 2.9, 3.1(singlelet, 3H)
(1] [a] CHs;— 0.9(triplet, 3H)

[b] ~CHz— 1.6(doublet, 2H)

(c] —CH2—(CH)n—  1.3(multiplet)

[d] —CH,— 2.3~2.6(hexylet, 2H)

(e] ~N—CHz— 3.5(doublet, 2H)

[f] ~CHz~ 3.7(triplet, 2H)

[g] ~COOH 3.5(triplet, 2H)

[h] —CHs 2.9~3.1(singlet, 3H)
[H] [a] CHs— 0.8(triplet, 3H)

[b] -CH2— ~ 1.2(doublet, 2H)

[c] —CH2—(CH)u— 1.4(multiplet)

{d] —CHz~— 2.3~2.4(hexylet, 2H)

[e] ~CHa~ 3.7(triplet, 2H)

[f] —CHz~ 3.5(triplet, 2H)

(g] —CHj 2.9, 3.1(singlet, 3H)

where ;

a b c d e.
[I] CH3—CH:—(CH32)a—CH2—CH2:—C—N—-CHz:—CQOONa
.
O CHai n==7~13
f

a b c d e f g
[B] CHs;—CH.—(CH:)o—CH2—CH,—C—N-CH,—CH.—CQOH
(-
O C}I;Ia n=7~13

a b c a e I{I'
[} CHs—CH:—(CH2).—CHz;—CH2:—C—N-CHz:—~CH2—S50:0Na
A
O CHs n=7~13
F 4

A3 5 TSI 2ok
2. N~acyl-N-methyl-#-alanine FE=H|2| & = - Chali

=tol N-lauroyl-N-methyl-g-alanine : ¥ 2 7.4,
7NEe] 1A’ WEd 1.1.2)9 uwhge o83 Mp. 70T (283 68~71)¢C”, 64.1g($5%
of AT F £ - BA A A2, = A &§ : 90%)
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N-myristoyl-N-methyl- B-alanine : ¥4 37 5]
Mp. 72¢ (23 72~76)C”, 71.28($5&
:91%)

N-palmitoyl -N-methyl - 8-alanine : ¥ 37 3}
Mp. 69T (E84 68~72)C”, 75.0e(F5&
:88%)

N-stearoyl-N-methyl-#8-alanine : ¥ 2 3.4
Mp. 74c(28x] 72~75)C”, 55.32($58:
60%)

3H N-methyl-g-amino propionitrile-& 8%
g Fof ES AAS S 9SS 1I5mmHgoA 7
43t 5F e SPES A}k [N-met-
hyl-f-amino propionitrile, 9|33 A Yx :
1.002, 75.2g(+58 :90%), amine value ; Caic,
(667.1), Obs.(664.8) ] & A9t A3 A3 o)l
N-methyl-g8-amino propionitrile $HAA] F-r}uk

& F S AASA 2L 784X N-methyl-

-f-amino propionitrileS A 7}$E5 o] o] &3
= Aol 7Fs37] W&o whgo] 34 [ AL
o4 AU ZFALEe] N-opAs) g 9o
gag St w2t 8§73 S e, 69
~74C 9 ¥Y4tt. N-lauroyl-N-methyl-8-ala-
nine, N-myristoyl-N-methyl-g-alanine Z22]31
N-palmitoyl-N-methyl-g-alanine®] ZALdl=
FE5§0] 88~91%=2 433 A T+ N-stearoyl-N-
methyl-g-alanine®] 7A$-9+ ¢ 60% Ax9 v
< A%E YL

3. Sodium N-acyl-N-methyl-taurate T+ |2}
gtad stol

NEY g MR .1.3)9 BYE o83
o ¥ASUL, 2 3 63H ¥58&& Table 1
of d& vepiic. A@ Aol o IFA A
o] N-o}4d3s} uk3-of| Qo] @is Frte] et 8§
HqL AAarsgen 175~206¢ e H4999. 58
2 J1E&9 WM e HIMAHE AHEF sodium
N-lauroyl-N-methyl - #-alaninater} sodium N-
lauroyl sarcosinate& ApL-3}x] &3 3} 3 Yz}
st 2 HF AHES WAIAZ AL F U
7] W&ol 245 SolATal AdE

HEM{LFEEE

4. g2t 3=zobe12fmof ot Ba| &l

1938 4] Izmailov$®} Schraibere §H 99
FFIGE EX8 F qFES FEIAT. Mein-
hard9} Hall 194930 ZAAE Al 3] LT
UE dv]a &gz QA F o] F2 drop
chromatography & ©]83jA| F7]4 o] 29 £
o] &3ttt A 1950 o) kirchner 50} A
S Eo] olf3l2 Qe gy ARnEIgNE
WA, o|E AA gslM R Yo
IR FHAE ol &3t eyl s AsMAT
3 o]¥ &.& chromatostripsgl= 80] 2 kirchner
= Aostet. 2 F Stahl™e] 2Jste] o] o] FY
g9lon zzo] 74 H3 R Balso] £7) i 2
99 f718435 dFEoblA HEFd B4
o2 o] glon AHGAA A9 oF
o} 3@ulEa#HE Mangoldd] osA 2A?

- . » ’

g h i j k 1

af)caef

Fig. 1. Thin layer chromatogram of N-acyl amino acid
type surfactant derivatives.

Thin layer plate : E. Merck Co.(20X20cm), silica
gel 60G, 0.25mm
Developer : n-butanol-acetic acid -water
(4:1:1, v/v)
Detection : Iz vapour & UV Lamp(245~365mm)
[a] ; N-lauroyl-sarcosine
[b] ; N-myristoyl-sarcosine
{c] ; N-palmitoyl-sarcosine
[d]; N-stearoyl-sarcosine
[e] ; N-lauroyl-N-methyl-g-alanine
[ ] ; N-myristoyl-N-methyl-g-alanine
[g]; N-palmitoyl~-N-methyl-8-alanine
[h]; N-stearoyl-N-methyl-A8-alanine
[i ]; Sodium N-lauroyl-N-methyl-taurate
(i 1:Sodium N-myristoyl-N-methyl-taurate
[k]; Sodium N-palmitoyl-N-methyl-taurate
{1]:Sodium N-stearoyl-N-methyl-taurate
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