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ABSTRACT

Five novel amphoteric surfactants of N-acyloxyethylcarboxybetaine series were synthesized via Schotten-
Baumman reaction between five acid chlorides containing 10, 12, 14, 16 and 18 carbon atoms in their
N-alkyl groups and dimethylaminoethanol to give the intermediate products, 2-dimethylaminoethylalkanoates
(2).

Quaternization of these products(2) was permitted to form 2-{acyloxyethyldimethyiammonio)-acetates
(3), whose structures were identified by elemental analysis, IR spectrophotometry and ! Hnmr spectrometry.

The yield of the final products was shown in the range of 77-83% based on the intermediate products.

The surface tension of the aqueous solution of (3) was measured, and the critical micelle concentrations
(cmc) were shown in the range of 2.1 x 10" — 3.3 x 10"*mol/i, and the surface tension at cmc was 28-35
dyne/cm.

Cmc was lowered gradually by the increment of the length of N-alkyl ester containing group.

The isoelectric point was shown in the range of 4.44-5.20. 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 alky!
chain was shown in the relative equation of log cmc = -1.75 — 0.1N, and the contribution rate of N on the
standard free energy change in micellization, A(AG m)/AN, was calculated as -0.23 RT.
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1. A2 9 AEAR

1) A %

F94E Aoz 2~—dimethylaminoethanol &

REM{LEGR

Fluka AG (Switz.)dl €3, 539 Adsige
Janssen(Belgium) #A| &9 & A3 29 sodium

chloroacetate ¢} chloroacetic acid+ Aldrich
(U.S.A)A] S AHS-3th. 2 ¥he] tetrahyd-
rofuran, pyridine, benzene, chloroform, ethan-
ol, methanol 5 & AlofS TAUSHFEZ HA s
AHg-3k i ot
2) AIAA
3 & 2T0] CaCl,AZBS Fag a5y,
LA, ANAFE PNt ez G A
Zlagt7lE AMSElm ¥hge 12 9sld  thin
Iéye;r chromatography (TLC)E Alg3él%en, F
7t 483 A FAYES column chromatograp-
hy (CCY2 28] FASAT A51HL Mettler F-
P80 melting Range 'Apparatus(Switzland)i =
A3t 31, infrared spectrat Perkin— Elmer 882
spectrophotometer (U. K.)& A}£3l KBr disk
Hog djon, AR FY spectrayx TMSE U
FREEEHE 3tz CDCls §vjliolA] JEOL JNM
~PMX 60 SI 60 MHz Spectrometer ( Japan) &
22t} pHE Corning pH/ion meter 150(U.S.A)
£ ALl 233t

2. AMAHAHEMK 2 M
2 AgoM 2Hste AP EYAE Schotton
~Baumann ¥+-8%'& 0] 2-3to] t}+S(Scheme 1)
be 712 ukgaloz PA &Y

( Scheme 1)

CH . THE CH - | | :_ -

g\N—-CH§CHgOH+Na-—~——-—-—* 3\N—CH;;CHzO"NaL*+ —I—-Hz f RRRRLELTERIE LI ERREE (1)
CH, 7 | CH, 7 | 2

(1)
0 ,_ ! Q
N—CH:CH,0 "Na* + R—C~Cl——— N—CH; CHe O—C—R + NaCJ ----- (2)
CHs ~ reflux CH,.~
(2)

R:n—CeHyp(2a), n—CuHa(2b), H"Clan(ZC), n—Cys Ha (2d), rl“'CnHas_(ze)
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N —acyloxyethylcarboxybetaine & S A AU g Ale] P43 B4 Vg A7+ 3

3.,
ethanol | o & —OCH;~N*—CH; COO™ + NaCl
reflux i .
CHs
(3) .................. (3)

R: H_C9H19(3a), l’l"‘“‘CuH23(3b), n""Cm Hz‘z(3C), H“C15H31(3d), n--Cans(3e)

1) 2-—dimethylaminoethylalkanoate(2)2] ¥4l
&% 100ml o] T28tg 3+ EFetA 39 dimet-
hylaminoethanol (DMAE) 0.05mole € dry tetr-
ahydrofuran (THF) 20ml o] =5 @11, o7} so-
dium metal 0.06 mole & ¥ o= zel Y2 o+
Q&AM F4714Y dajel g A 74A] 10~12 4]
F 3k g-EA1 7l & 3] sodium metalE AA
st o] WEAAB(1)S 0~75CAAN M
Wt A THE 20ml off 321 acid chloride 0.05
mole & 23l F& ALgsle] HH3] 718 g, 8
A gA 7 SR WA ST o] v A Bl
THRT 40ml & 7heta £ Z2uriz ESS ¥e
ko FA g NaCl & o3 A A%t5, rotary eva-
porator 2 78 TEL THFE e ZTHELRE=E
st 23] FEAXAUTD, ol doizl fF4e] uhg
ESHES ¢FUY FHAZE A2 B3 chloroform
~—methanol (9:1, v/v) EFL & ALRslod CCE
B3t A E(2) s} vvt3- DMAE € 3488 8
g3t B2 74 T wax A TEEQ A
= (2) £ 4484 IREFEH o2 FZ2E 83
ATt -
2) 2-—(acyloxyethyldimethylammonio) aceta-
tes (3)9] 4. |
(3) 2] ¥4 & Downing® Takaku'® Beckett <}
Woodward '] Wi & 323t}  sodium ch-
loroacetate 0.06mole o] 23] 28548 7laid
E3HgH S PHED O)AT TL 0ml S 4ol BE

€4E M—2—1)0A g2 3FE(2) 0.05mole

A W&l Wol 70~80CellA 12 A7} HEuls-
Al71a1 shRuk WA skt ¥k-g-Adat2 g NaCl
238E FY AFE AAs 992 rotary evap-
orator 2 SUA7| 1 Wb 30ml 2 23] 2u| =5

st Azl paste @ waxAbe] ¥ E L
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silica gel 60G(E. MerkA], West Germany)&
AR E AMgstd TLCE sy,

3. HHEMY 54 ,

EwdE 2 Du Nouy & &3] wel WgF—ojz
¥ 18]& Al83l= Fisher Surface Tensiometer
model 20(U.S.A.)QZ 25ColN &RA&n, 5
274 & Michaelis o WY& AMg3le] &3389d &,
pHE €3 e 858 S5ml A S F7/49 ulol#A
of Aslx FF-L A8 5mmole/12] ethanol —wa-
ter (1:1, v/v)&d 5mi & 93 4E%L ethan-
ol —water (1:1, v/v)8% 5ml & 2o} SJAES

25°COlA 583 WAE T Aol pHE 2H 3
Q). olg) ABE WEe %o pHE pHe, SuiTHe

2o %g pHit 8l pHtel Aol 4 pHE | pHe—
—pHi| & &t Fig. 304 Y& dle} 2o} pHiE
7t2 &), dpHE M2% 02 plot 39 0.01 = dpH
208 TES= pHitt e SHAFH o= UG EA
YoM+ Michaelis #2894 L A2t

. dz % 0&

1. 2 —Dimethylaminoethylalkanoates (2) 2}
2 — (acyloxyethyldimethylammonio) -
" acetates(8) 2| &t A1}

£ AP L (scheme 1)1} go] std FIHAA
E(2)9 AFWPEB)S AR 2 £537
d4¥4 A3}E Table 1 3} Table 39} YJeEh o)
FTHNBE(2)9] 948 AEs ojlExe 4%
A7 F RN o £588 85~91 %ol &
YR E(2)E T—2-2)¢ WHo2 weAlrn o
& AFSFPE(DY TLCE 3 AFHE Table 2
of Yehlilen], 3a—3ex Ry &tol 0.85~0.70 =
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-Table 1. Yields and-Elemental Analyses of 2-Dimethylaminoethylaklanoates(2)

i
R —C-—0CH: CHaN(CHs)3

——

e

Elemental analysis: Calcd.{Found)

R
States Yield(%)

{n-alkyl) | H N
CoHyg(2a) Viscous oil 87 69.14(69.32) 11.93(11.86)  5.76(5.82)
Ci1H23(2b) Paste 91 70.85(70.68) 12.18(12.21) 5.17(5.11)
C,3 H,4(2c) Soft wax 88 172.24(72.30) 12.37(12.35) 4.68(4.72)
CisHa; (2d) Wax 85 73.39(73.27) 12.54(12.65) 4.28(4.16)

C17H36 (2e) Wax 86 74.37(74.40) 12.68(12.71)  3.94(3.90)

Table 2. Results of TLC of 2-(acyloxyethyldimethylammonio) acetates(3)

Compounds 3a 3b 3¢ 3d de

Rf values 0.85 0.80 0.72 0.70

0.76

Plate: glass plate {200x200x3mm)

Absorbent: silica gel 60 G{0.80mm, for chromatography)
Developer: CHCl, :MeGQH (9:1, V/V)

Condition: relative humidity 40-45%, temp. 25°C

Table 3. Softening points, Yields and Elemental Analyses of 2-(acyIoxythyldimethylammonio,\_ acetates{3)

: ci
R—C—0OCH:CHz l‘\I"—- CH,COO"

CHs
R Softening point ) Elemental analysis : Caled. (Found)
o ‘ Yield® (%) '

CoHyo( 3a) 87.3 82 63.79 (63.82)  10.30(10.41)  4.65(4.72)

C11H23(3b) 105.9 80 65.56 (65.48)  10.64(10.58)  4.26(4.30)

Cy3H37(3c) 116.3 77 67.23(67.09)  10.92(10.94)  3.92(3.88)"
 CisHj (3d) 130.5 81 68.57 (68.64)  11.17(11.22)  3.64(3.68)

C17H35(3e) 142.8 83 69.73(69.82)  11.38(11.33)  3.39(3.44) -

a) Calculated on the base of the intermediate Products (2)‘

2. IR spectra & 'Hnmr spectra 0O} 2|8t

=S

E A 39 SINEE(2) AISAANE

(3)9 IR spectra s

A8t

Table 4.9} Table 5} %

Table 494 FZHAAE(2)9] IIR spectra
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B 1,738~1,740cm-19)A] o 28i27] Fo 3C
=0 FEo] 78 A& FEFE Yehlln e,
Table 5. AT (3)2] ASol A2l 2L I oA
25 A&z Jeh 2 ok wetA (2) 9 (3)
B8 Ed= a2 7 eEH T PSS S F U

el (2) 9 quaternization 22 A4 % (3)¢ N
AR 220" carboxylate ion® vl A 452 53
3 &5 F57 44 1,630~1,634 cm 19}
1,400~1,410 cm™ el UEktova (3)3E
carboxylate ion°] YSE& FAE F YAH®

Table 4. Principal Infrared Characteristic Absorption Band of 2-dimethylaminoethylalkanoates (2)

Absorption Maxima, cm™?

Compound —
Vas (CH, ) vs{CH,) v (>C=0) 58(CH2 -N) Vas (C-O) (2nd) Jrock (-CHz -)
2a 2926 (s) 2858(s) 1738(s) 1466(m) 1160(s)  1114{(w) 720(w)
2b 2926 (s) 2858(s) 1738(s) 1458 (m) 1168(s)  1110(w) 762(w)
2¢ 2924 (s) 2856(s) 1738(s) 1464(m) 1M76(m) 1104(w) 722{m)
2d 2926 (s) 2854(s) 1740(s) 1464 (m) 1170(s)  1114(w) 722(w)
2e 2920 (s) 2850(s) 1738(s) 1470 (m) 1160(s)  1108(w) 720(w)

Abbreviation; s:strong, m:medium, w:.weak

{2nd):2nd absorption band of asymmetric C-Q stretching.

Table 5. Principal Infrared Characteristic Absorption Band of 2-(acyloxyethyldimenthylethylammonio)

acetates{3).
Comp- Absorption Maxima, cm™
ound .. (CH,) vs(CHy) v (CC=0)  as(COO-) vai(COOT)) ds(CH,-N)  ves(C-O) d «{CH,)
3a 2926(s) 2858(s) 1740(s) 1632(s) 1410(w) 1466(m) 1192(m) 720(w)
3b 2924(s)  2858(s) 1740(s) 1630(s) 1408(w) 1466(m) 1170(m) 762(w)
3c  2922(s)  2854(s)  1740(s) 1630(s)  1408(w) 1466(m) 1176(m)  722(w)
3d 2924(s)  2854(s) 1740(s) 1632(s) 1400(w) 1462(m) 1170(m) 722(w)
3e 2920(s) 2852(s) 1738(s) 1634(s) 1406(w) 1466(m) 1174(m) 720(w)
Table 6. 'Hnmr Spectra of (3) in CDCI,
2 e
molecular formula : CH3s(CH3)p2sCHa C—QO — CH;CH;~N*—~CH., COO™
CH,
.proton position a b C d e f g
peaf<' proton protons per molecule from ?Hnmr spectra
position (0) postion n=9(3a) n=11(3b) n=13(3c) n=15(3d) n=17(3e)
0.90(t) a 3 3 3 3 3
1.33(s) b 14(13.7) 18(18.3) 22(21.8) 26(26.1) 30(29.8)
2.35(t) c 2 2 2 2 2
3.40(s) i 6 6( 5.8)  6( 5.9) 6( 6.1) 6( 6.2)
4.00(s) g 2 2( 1.6) 2 | 2 2( 1.5)
4.13(t) € 2 2 2 2 2
4.53(1) d 2 2 2 2 2
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Table 6.4 2= vlo} o} 3a—3e 9 *Homr
< v} 539 cl. Chemical shift
7t 42 g2 7714 protonEe] signal AXE Mo-
lyneux 52 A@ A7} go| YAt cIatniew

T3 d¥E9] protonFE ol EX9 APXIF X
sou, &9} ekzhe] Holg BA () ¢
ZEL 'Hnmr spectraoA] 2H ¢1& proton 2
42 vepi, |

spectrat A & vj

E¥En 8 n#

-,-x}— 99 SRR 2 EXYe
2 $3H d9gA or AR energyAH Ol
o, Hdd ol BEEAE UPI28H o3 97
S Wz EIoz E49 BAERCY %3 F&H
o] 9lch. mWetA energy £97 Eu ggsH oz
HolA sk #He E8AE U3 S 2478 d
4§ Holn o|Fe] gAY o2 Yehddh gy
AU LA E %"ﬂ o S8 §3fxo] AlpE
BA ALY A4l EWgo g, 2447 gyl
weFo R un‘vota}rn dvj, 2EHE Qo) TEUR

- ¥e9] g& plot ¥ B2HAE Fig.

__yl

REMLEGE

nio) acetates (3)F 45849 ¥x 9 o FHA
13

E, Fig. 19 HEHodM cmco, cmediixle] §
AY ¥ceme & FEa FA9 71erl2NE iy
Jd ¥E Irsl AS 7ol Table 7. o A3

Table 7.c°lX K= ule} o] L5479 Zolr}
AR we & £A7F Aheke W93 As 25.7~
68.5 A?/molecule 2 HA o A 1] gEF el U
WA I3ko] 6.46~2.42mole/ cm*E ZAFTha A

z}gl e, 33,39 Molyneux“’ 50 AFAAE ¥Y am.

photeric compound 91 N—alkyl —N, N —dimeth-
—glycine 94. 73 % alkyl chain9 €447} 10~
16 A Aol 35~70 A%/ molecule €] HMAYW
At vimpdld & AgoA d48 (DIATEE A
o frAlg 23 Yehige.

Fig. 114 B ule} 340l 3a—3e s{EL o
A2 $4% 393 Aslee ‘—}EF-H i Aok, &
44 B89l alkyl chain®] Ba4o] wal ogle] 2}
ol Holy °o]& sgE2 1072~ 10" * mole/1 %5

=M 28~36 dyne/cm7tA ERFHL ASIAZ

t} ¥eAeo] pawt | o},
R AN ARNGAA $899) $Eg FF |
He AUNBZAF Atole] AAl = Gibbs 34 o2 o
ERY 5 AT \
..E 60t \
1 dY
" T2303RT  dClog ¢ @™ g \
L og ¢ é - N\
N o
oAr|M e FEHAS "33 |3 mole (mole A
/em?), T BHUAY, ala-ce AWBEA G @ \g o o .
ZFA9] molarity olth. mEtN ERPH—~ FTEIJA 2 ?E A—-A:E-A-—
c2ny ARgAAY BuEAYS 29T+ e § \;\ 3 —0-0-o—
o, BRol 39 AREAAY ¥ BAN ARGHE 3 5| o=
HAAE o2 2ol A" 5 3, -
- | /A 1 b 11 2t i D RN B N
-1 0 T 10 1078 1072
A= X 10 CA)? covenvninniin.. .
Nor (A) (2 Concentration (mol/l)
a]7]4] No & Avogadro 4=°}t}. Gibbs & 3a]e Fig. 1. Surface tension of {(2-acyloxyethyldimeth--
. : (]
47 /dc 712717 A9} Bl 3 EAAE A & ylammon;o)acetatgs(S) at25 C
- ‘ _ ' O : 2-(Caproyloxyethyldimethylammaoniolacetate(3a)
23, AT FTE ©)3 sEANE  71E717) @ : 2-(Lauroyloxyethyldimethylammonio)acetate(3b)
golm g ojleg & gih o 2-(Myristoyloxyethyldimethylammonio)acetate (3c)
. . . & : 2-(Palmitoyloxyethyldi methylammonio)acetate(3d)
mzta] 4§ 2 —(acyloxyethyldimethylammo- o: 2-(Stearoyloxyethyldir;ethylamrhonio)acetate(38)
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FRARNBAAE ANBA FYHA Y= ASE
AAI gt betaine ¥ FEA NN E= AATA T AY$
r} 29, 30 '

24437191 alkyl chain®] 4292+ M) log,
cmc & FAE Fig. 2 A8},

Fig. 294 B& ule} o] o2 A+ FAS
el glen HARE A S AL A AHE}
T3 24 WAlA S A& 5 Ut
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4G°m=RT In cmc
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o s

- 4G°m= 2. 303RT(-1. 75 -0.1N)
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000000000000

7t Ak, (6)4] & o] 83H —CH: —713F micelli-

e

zation standard free energy W& A4E <«

At}

Klevens®®1} Beckett®® ol 213bd (3)412] B
o] bl R o] AHEAAA ] log2¢ Brln =
P oy B AFAME B=0.12 AN o
&2 Becktt 7} A A1 g &2 1/3 <) 3 i

j

iy

o],__

_2.5_
|
O
E
0_3.0'—
£
(&)
o -
Q
-
_.3‘5._
i 1 | 1

10 15 20

N

Fig. 2. Plot of log cmc¢ versus N, the number
of-CH, -groups in the 2-(acyloxyethyldi-
methylammonio)acetates(3)

Table 7. Critical Micelle Concentration, Surface Tension and Calculated Adsorption of 2-{acyloxyethyl-

ammonio)acetates(3) at 25°C.

Ye 1010 A
Compound CMC (mole/l) (dyn: ;cm) (,ﬂ;fe/cmz) (A% /molecule)
3a 2.1x1078 30 6.46 25.7
3b 1.8 1073 28 5.65 29.4
3¢ 1.0x 1073 29 4.84 34,3
3d 6.0x107¢ 34 3.23 51.4
3e 3.3x 107 36 2.42 68. 5
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712l micellization o] W3 71471 o] &4 o]}y
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i Aot Ao

Table 72 dzeHl=271§ /3 alkyl 719 2
o7t AZS+F cmcv ¥ B L oA

)AL &g 7)) o]t ojxE27]e] §X 4] e}

nld g Aol S W giv) B ol Bo] icebe-
rg (AR TX)E 45 1 ANEHA 2AE 2o
A BoplE A& BRASY AL 7R dade
17 Welstez 2RAY 2ol AN,

A2 2717t ARGAA 22 Ao Vs
Azel 27l EEAele] Fuagol AN AWg
A BA) FE olH S AWV 6 S ARG we}
A ol g9lo] ARMEAA B wAgHe W
sstez dqxd 2717t 2AFA4 4 7te 3a
7} o2 gigol 71 oE Y] A & cme 32 VER)
W, G247t ADSE ol vl APl g

& 2t8-o] Z}AsER 3b, 3¢, 3d, 3e oz wjd

Fol &olstA "t

4. SMMo =¥EN Y TaE

FPABGHA ] Ay EF L EAYL e Ao
o},

Bronsted —Lowry & 4F 7] Aol o3l <}
AHFTL $20]28 FFAY BE o] 7H58
SgEE, SRIRY Fe pHolNE 4714 dag
Aol ojate] kol AWBHAE Agetu, S
B}l £ pHolA+= carboxylate ionol &J8ld &
ole AWMBAAZ Fga)

¥ std 2ol the Moore 2 Hardwich®® o] =
ool ojatd AbafE] 449t A7) A A4 2R &
A%, o) EF #EZro] uj-L Z AL A
& A FRole & 4 gL, o1=9 ol HmH
Ztom] 1 gol A7t FE Aol WAL FAAYS
olgl Aztg F oty Ptk aE Y BE IRA
AgAA e e Trgd Soleie} oo BE
g 23 e RE) tg S

SHARGRAE 7 EAUo] SAjsts Lol

REY 2ol Bxe £F, 4 2 94 =3 o
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=

4 pH
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