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ABSTRACT

Four novel amphoteric surfactants of N-alkoxyethylcarboxybetaine series were synthesized via
Schotten-Baumman reaction between four alkyl chlorides contaning 10, 12, 14 and 16 carbon atoms in
their N-alkyl group and dimethylaminoethanol to give the intermediate products, alkoxyethyldimethyl-
amine,

Quaternization of these intermediates was permitted to form 2-(alkoxyethyldimethylammonio)
acetates, whose structures were identified by elemental analysis, IR spectrophotometry and *Hnmr spec-
trometry.

The vield of the final products was shown in the range of 74~77% based on the yield of the intermedi-
ate products,

Surface tension of the aqueous solution of the final products was measured, and the critical micelle
concentrations(cmc) were shown in the range of 2.82X1073~2.67x107%mol//, and the surface thension
at cme was 35~43dyne/cm.

Cmc was lowered gradually by the increase of carbon numbers in N-alkyl ether containing group.

The isoelectric point was shown in the range of 4.08~6.03. It showed a tendency to lean toward the
acidic site and its range was broadened as increase of the hydrophobic group length.

A linear relationship between log cmc and the number of carbon atoms(N) in the hydrophobic alkyl
chain was shown in the relative equation of log cmc=2.49—0.50N.
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Table 1. Results of thin {ayer chromatography of the
intermediates and the final products

Compound a b c d
Ry Values(2)  0.767 0.727 0.571 0.520
Ry Values(3) 0.421 0.278 0.356 0.301

Plate : Glass plate(200 X 200 X 3mm)

Absorbent : Sillca Gel 60 G(0.25mm, Merck for chro-
matography)

:CHCl3: Methanol(9:1 v/v)

: Relative Humidity 40~45%, Temp. 25C

Developer
Condition
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Table 2. Yields and elemental analysis of alkoxyethyldimethylamines(2)

R Yield Elemental Analysis : Calcd. (Found)
States
n-alkyl % C H N
CioH21(2a) Viscous oil 78 73.36(73.12) 13.54(13.51) 6.11(6.13)
CizH25(2b) Viscous oil 80 74.71(74.80) 13.62(13.49) 5.45(5.39)
CiuaH2(2c) Viscous oil 79 75.79(75.63) 13.68(13.61) 4.91(4.95)
CisH33(2d) Paste 82 76.68(76.62) 13.74(13.76) 4.47(4.39)
Table 3. Yields and elemental analysis of 2 -(atkoxyethyidimethylamine )acetates(3)
R Softening Yield? Elemental Analysis : Calcd. (Found)
n-alkyl ponit(C) % C H N
CioH21(3a) 72.3~74.9 75 66.89(66.92) 11.49(11.51) 4.88(4.93)
CizH2s(3b) 75.2~76.4 77 68.57(68.49) 11.75(11.82) 4.44(4.47)
C1aH2(3c) 77.5~79.1 74 69.97(69.95) 11.95(11.84) 4.08(4.12)
CisH(3d) 80.1~82.2 75 71.16(71.20) 12.13(12.15) 3.77(3.75)
a) Calculated on the base of the intermediate products(2)
Table 4. Principal infrared characteristic absorption band of alkoxyethyldimethylamines(2)
Compound Absorption Maxima, cm™!
(R :n-alkyl) vas ;CH: vs;CH; 0s:CH:H vy, —0-— vas; —0— oro;CH2
2a(CuwH2) 2,920(s) 2,850(s) 1,466(m) 1,340(s) 1,120(s) 762(w)
2b(Ci2H2s) 2,920(s) 2,851(s) 1,464(m) 1,322(s) 1,122(s) 720(w)
2¢(CiaHz) 2,916(s) 2,856(s) 1,470(m) 1.312(s) 1,120(m) 720(m)
2d(CisHas) 2,918(s) 2,851(s) 1,468(m) 1,339(s) 1,123(s) 721(w)
Abbreviation : s : strong, M : medium, W : weak
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Table 5. Principal infrared characteristic absorption band of 2-(alkoxyethyldimethylammonio)acetates(3)

—

Absorption Maxima, cm™

1

Com,
vas:CH: vs;CHz vs;COO das:CH:;N vs ;COO- yv:—0— vas; —~0—
3a 2.918(s) 2,854(s) 1,632(s) 1,462(s) 1,408{w) 1,319{m) 1,120(m)
3b 2,920(s) 2,852(s) 1,636(s) 1,466(s) 1,415(w) 1,315(m) 1,121(m)
3c 2.920(s) 2,854(s) 1,634(s) 1,468(s) 1,400(w) 1,320(m) 1,120(m)
3d 2,918(s) 2,851 (s) 1,636(s) 1,468(s) 1,391 (w) 1,319(m) 1,123(m)
Abbreviation : s : strong, m : medium, w: weak

Table 6. 'Hnmr spectra of 2-(alkoxyethyldimethylammonio)acetates(3) in CdCls

CH3
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Molecular Formula,: CH3(CH2)nCH2— O~ CH2CH2—~N'T—~CH2.COO~
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Proton Position : a b c d f g
Peak Position Protonﬂ Proton per molecule from !Hnmr spectra ; Caled. (Found)

(4) position n=8:3a n=10:3b n=12:3c n==14:3d
0.89(t) a 3 3 . 3 3
1.31(s) b 16(16.2) 20(20.5) 24(24.3) 28(28.6)
1.56(t) d 2 2 2 2
3.36(s) f b 6(5.7) 6.(6.2) 6
3.46(t) C 2 2 2.(2.3) 2
3.82(s) g 2 2 2 2
3.95(t) e 2 2 2 2
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Table 7. Surface active properties of 2-(alkoxyethyl -
dimethylammonio)acetates(3) at 25C

cmce Yeme FX].OIU
Compound 111y (dynefem) (molefem?) A
3a 2.82x107° 43 3.44 48.34
3b 2.65%1071 40 2.82 58.97
3C 2.72%107° 38 2.08 79.92
3d 2.67x10°8 35 1.84 90.03
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: 2-(lauryloxyethyldimethylammonio)acetate
: 2-(myristylethyldimethylammonio)acetate

: 2-(palmityldimethylammonio)acetate
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Table 8. Isoelectric points of 2-(alkoxyethyldimethyl -
ammonio )acetates(3)

Compound 3a 3b 3C 3d
Isoelectric
point 4.52~5.814.32~5.894.14~5.954.08~6.03
(pH range) (1.29) (1.57) (1.81) (1.95)
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