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ABSTRACT

Amphoteric surfactants were synthesized by the cyclization of 1 - (2—hydroxyethyl) -2—~undecyl-2-
imidazoline [ I ] with acrylic acid ethyl ester. Compound [ I ] was easily hydrolyzed with water, es-
pecially in the presence of a alkali, to afford amidoamines, After [ I ] was hydrolyzed, the reaction mix-
ture was allowed to react with acrylic acid ethyl ester and then soapoinfied. Only sodium salts of N—
~ (2 —carboxyethyl) -N’~ (2 -hydroxyethyl Jaminoethyl Jdodecanoyl amide [ I ] was obtained. However,
when the reacton of [ 1 ] with acrylic acid ethyl ester was carried out in the presence of water, followed
by soapnification, ring cleavage of [ I ] occurred at 2, 3 position, different from hydrolysis of [ I ] where
the cleavage occurred at 1, 2 position, to give sodium salts of N—{N"~ (2-carboxyethyl)aminoethyl]-N
~(2-hydroxyethyl)dodecanoyl amide [IV] and N- [N’, N'—bis(2—-carboxyethyl)aminoethyl]~N- (2
hydroxyethyl)dodecanoyl amide [ V ] as main products.
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1. 1-(2-hydroxyethyl) —2—undecyl —2 —imida-
zoline2| &HA

dzA AHGAA S 2 E3<Q 1-(2-hydro-
xyethyl) —2—undecyl ~ 2 —imidazoline-2 Mannhei-
mer® o] WHE & st TFA YA o} g &g
HSAA 289 ES AAFozZM el AlH
t}. = 2-(2-aminoethylamino)ethanol 25g(0.24
mol) # dodecanoic acid 40g(0.2mol) & &l glo]
140°c ol A 5A1ZF, 2007Col A 4A1ZF Bt 7Sl A
7te g4ubg- A7 oo 50mmHge Z4e H 71
AAE Fotd ASA AT |

dojA W2 E S ofH 204 33 | FH st th=x
T 2 3ES 4.

1 - (2-hydroxyethyl) —2 —undecyl — 2 —imidazo-
line[ I]:wWA 3A, =3 43C, ¥5% 35.8%
(89.6%)

2. N—[N’"—(2- hydroxyethyl)aminoethyl Jdodeca-
noyl amide2| &4

olml=g9o] =y 2A2 Harnsberger’e] W&
o] &5t 33 { 1] 2¢(0.008mol)ol & 5m/, IN-
NaOH =888 47 7Fstar 70C ol Al 1.5A1 7t vE§-
A7}, o] F< TLCO &g vk YA E9 23S
3§ 3tc), ¥k Fol= TLCol 2709 Ao} YA
Al Zto] sl Reghol & Z9| Ho| ZHAasta 90
E Fo= 179 oz do}, whg FHF WS ES
o2 2 AMAASA ol SFES AUt

N-[N’~ (2-hydroxyethyl)aminoethyl Jdodeca-
noyl amid[ I ]; o4& 1d], =3 115C, 5%
1.682(84.2%)

3. Sodium N-[N'-(2-carboxyethyl) -N"-(2-
hydroxyethyl Jaminoethyl Jdodecanoyl amide2|
Hjz=

Takano 9] ¥g” & o] &3t 3= 1] 10g(0.04

mol)dl] & 30m/, IN-NaOH $83%& &% 718tz
70CoN A 1L5AIZE wkgAIZ T}, o] ¥h3-E 9] Re gt
(]9 Re &t ASHAT. 28] 3L acrylic

HE Mt

acid ethyl ester 4.8m/(0.04mol)& 7}3tx 70C
A 2412 WhgAIZ] ¥ & S50ml, IN-NaOH 489
1.78miS 7F8tal 70Tl A 1A REGATH T ukg
AAES TLCE & 7R FAGEL Hol Jehud
th & A A & g EE AAAHS e g
2 3HEE 4tk

Sodium N-[N’-(2-carboxyethyl) -N"- (2~
hydroxyethyl)aminoethyl Jdodecanoyl amid[ Il ] ;
WAl TR, S 130C, 5% 8.572(85.7%).

4. Sodium N-[N’-(2-carboxyethyl)aminoethy! ]
—N—(2-hydroxyethyl) dodecanoyl amid2| X

=

33HE[ 1] 10g(0.04mol) ol acrylic acid ethyl
ester 4.8m/(0.04mol), & 30m/, IN—NaQOH &
S 4% 7I8HAL 70TColA 2A1ZF vhEAZITE O &
¥ 50m/, IN—-NaOH &5 1.78m/ 7}stL 70C
o A 1AIZF wESAIZIY}, HES-E9 TLCE FAALE
sodium N-[N’-(2-carboxyethyl)aminoethyl] -
N — (2 —hydroxyethyl)dodecanoyl amide[ IV ]2] #
7 BAAE sodium N-[N'—N’"-bis(2-carboxy-
ethyl)amino ethyl]—N - (2—-hydroxyethyl)dode-
canoyl amid[ V ]¢] Fo] vebdrt w3 JAHAEZ R
B & AAS # AZnE Y HE o] &3t &
g At =3 22 YA E 258 UL

Sodium N-{N’~(2-carboxyethyl)aminoethyl]
~N-(2-hydroxyethyl) dodecanoyl amide[IV]:
WA ), HE=H 130T, 5 F 8.77g(87.7%).

Sodium N-[N’, N’-bis(2-carboxy—-ethyl)
aminoethyl | -N-(2—-hydroxy ethyl)dodecanoyl
amide[ V]: &1 ni|, &3 135C, 5% 0.92¢
(9.2%).

5. Sodium N-[N’'-(2-carboxyethoxyethyl) -N"—
(2 -carboxyethyl)Jaminoethyl Jdodecanoyl am-
ide2| M|z

e[ I] 10g(0.04mol)S 7HE3l Zolx

acrylic acid ethyl ester 4.8m{(0.04mol)& 7}3lH
70CAN A 4A T BZAZ F & 50m/E 7Hete 70T
| A 1.5A|7t ¥tg-A|17Ick, Al acrylic acid ethyl
ester 4.8m/(0.04mol) & 7}8t3L 70Tl A 2A1%t v
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Sodium N-[N’-N’—bis(2~carboxy—ethyl) -
N’— (2 —-carboxy —ethyl)dodecanoyl amid[ V] ; #}
A 9 F, =3 140C, 75 8.492(84.9%).
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The overall course of cyclization.
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Fig. 2. Progress of cyclization.

2l fojuizo] AAE HAF7] A8t N-[N'-
(2—hydroxyethyl)aminoethyl Jundecyl amide & AJ
Aile 252 140CoA FES AL F F AMA
3] 180CE % E 23 S E NA 5§
80~90% =2 AU}t

2) FtE2EA 8 oln=R{
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go] ZA8d 44 ZtFEa s olngEd 118
o] 1, 2— A7 HEH o2 ) §E o] 728 A8 of
vj=[ 0 ]7} o) olutiEd el 892 < pH 10
S JeEh 1 o] A7} dFeidoez d 2 o
& 9] M ghSo] FPAh Gz ER) 3l
A SEE{1]9 e AP ES TLCR 3§
Fig. 37 zo] vt Z7|de vjute sgE(1] 2
1, 2— 91 Ag B3 239 2, 3—-9x A 3§
o] FAHAT Ato] A A3 FHPE
[H]e] 9 veldrl o] Az 3gE(1]9
ZhrRsle 8l 1, 2— A elA dojuta 2, 3—
AXANM = oFzt doluhxIgt F7o oty 3=
(D)2 AYEH7] g o dd YAHES de Ao

REM{LEEE

Aztecth StFE[ T [l &2 F71E 718l 7h
23§38 & 7o) &9 acrylic acid ethyl ester$} 70C
ol q 2A17t ¥ESAIZI 3 S22 A dFgE
[IT]o] @Y HAE 22 dojA) vl 97 7bris &
62 B2 %9 acrylic acid ethyl ester& A} &3}
70°CoN A 6A1Z A AL S HAER A BJE
[T ]o] FojH Tt @etA] o g wr-g ZANHE 8
FE(0]9 olnxrj7} HddH o=z acrylic acid
ethyl esterof] #7511 3| =F A 719 B7l= Aoy}
2 gv HRez AZtdn, SFE[I Jd st
acrylic acid ethyl ester®| B85 Z7}A1# 9+-2-4A]
718 Fig. 494 B upe} go] FE[V ]9 o]
7 o] vehdo}. o]e} o] acrylic acid ethyl
ester®t &8 FAlo RESAIH S of FFE[ 1] 2
o} /hE A= AFHA e 2 2, 3-
AR Aoz Pojdc, o] AL acrylic acid
ethyl ester®] 7} wt-§-o] FFE[ ] Jo] 7}5Es
g Fo dojux] gk me) 9] 7ol Yolr}r] Hoj
acrylic acid ethyl ester7} ¥} 3202 7%
of dojuts A& JeR. 2, 3— XA A Fo]
doluts RE 13 3R] X7} 291# 9 ¢
719} 9] Q1A A ko] xjolof o]F Aoz AzZtECL)
a2 go] e B oA e steEs F,
3IFHE[ 1 19 1.28) E 9} acrylic acid ethyl ester&

Fig. 3. Thin layer chromatogram on hydrolysis of 1—
(2-hydroxy ethyl)-2~undecyi-2~-imidazoline
(1]
Developer ; 1 -propanol : Chloroform : Meth-
anol : Ammonia water(10:10:5:4, v/v)
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Fig. 4. Relation between the amount of compound
[ V] in the reaction mixture and molar ratio of
acrylic acid ethyl ester to imidazoline.

70Coll Al 4AIZE WEAIZE F del2 X std
=AM EL sodium N-[N’'-(2-carboxyethoxy-
ethyl)aminoethyl Jdodecanoyl amidez} @Qojzic}.
3= I )3 acrylic acid ethyl ester whg-o} &
st A Zto] wE NHS ERE S AT v &L o]
o &d g e EA4E Yehl = 230nm UVEZ .
o] H3lE ALt HH Eeof Exstolrs WAAH
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= Adv &9 ¥l tjste oln dasle A
A E I 7} 9kG-ol] meEtA 7H%~9— HojtA] &
= AE ¢ Uk 28 3L o8} 2L vkgol o]
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ester7} 7= o} o€ 238 olujtEAo] YAE]
I oo &7t Agel 9std 1, 2—- &7 A4
g 313 Eo] AAE s ez At oy B
ol el Af= 3| =FA|7]e F7F dkgo] Eof ot
oo} 7| 9] B} whg-of Bldle] @A 3HA HolZ,
o] gl ¥8oA <ojX sgE 124 E9
acrylic acid ethyl esterl #H2-A|7]H o]z} o}ulof
27t e sFE[ Vo] o). & acrylic acid
ethyl estere] 2% sIEE[ 1] 443} ¥gL o
plo}E&@ ez g ol =] AHdES OE
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1) gkre9t 2= nte a8 9 (TLC)

2 A7 9% AFES I A8ntEaY 1]
E o]|&3le 23 AE e AgnlEagHE
it A3 A 2 shte] vy o] JEGS e 4
ANI o2 HE ¥ HF YPGB a7 F =
& 823Ut} Table 101X B= e} go] ol
RE71 "utx o2 A7) /9] n-propanol —chloro-
form—methanol —ammonia water(10:10:5:4, v/

v)oll A &so] FE3tA Tt

Table 1. Resuits of thin layer chromatography of the
amphoteric surfactants derived from
imidazoline

Comp’d Mp(TC) Yield (%) R¢x100
1 43 89.6 73
| 115 84.2 66
i 130 85.7 68
I\ 130 87.7 61
Vi 140 84.9 59

2) A2 ~HEZ
A A ES 5 €F oluhEd-E 230nmol]
@4 FFdE e ovl=H
© €3 oHuEFAET 30~40nm WL <
190~200nmoll 4 F& U FFUE Bt o)A
og 230nm4 F Hart oluvEd m2]e EA
A& & dey MBE FHe oluj=FE& 1
E'Ja adE FAE mro 30~40nm ¥ 3o
2 OlFHE ¢ F AUk 659 FFE diF 29
MAHEZ A E Table 29 VehlQ o Fig. 5,
6oll 2HEYHE dF- A A& .

3) A ~HEqT}

43 652 FE U HH 2HERY o
H& Fig. 7, 89 AAstden =HEG] ARE
Table 30 ¥ EAISA} olRo2RE FAdol
olsf A7 &87] —C=N-—, -NH—-, >C=09] &
AE A5 olnnEd o2 HE Fx3 AW
BHAEL ¢Z719 olr=R FA5 e 7] dE

)\_] H]_‘,'JT_Z-1 1l o
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Table 2. UV spectra analytical data of amphoteric
surfactants derived from imidazoline

Comp'd Solvent Amax(nm) Shape
1 Ethanol 230 Broad
1| - 208 Sharp
i Water 189 Sharp
I\ - 203 Sharp
\'% - 192 Sharp
i - 187 Sharp
PEAK DETECTION

abs

2.000 CH,

/N
e
CuHz~C ——N
|
(CH3),0H
1.000;
C':';
e
—
= \
g
<
g

0.000 N S

100 260 340 420 500

Iim

Fig. 5. UV Spectrum of 1-(2-hydroxy ethyl)-2-
undecyl —2—-imidazolinel I ].

abs PEAK DETECTION
1.500

CuHz—CONH (CH:):NH(CH;),OH

0.750

208.0nm 1,014

0.000 WJ

————— ——

100 260 340 420 500
nm

H‘g. 6. UV Spectrum of N-[N’'-(2-hydroxyethyl)
amino ethyl Jdodecanoyi amido[ II ].

ERELSEE

of 4K AHEHE PFo U] ojv|tiEH F§
B9 FFEA M EAFA -C=N—-7]& 3§3=&
o w2} 11 FEr g AT —C=C—7]9] #xx
tt A9 oluigEFH 3tFENA = 1600cm ™ ol A
stretchingoll &|§t 73 & &7} YeEldd, oluj=o
A N—H stretching2 3500~3300cm™'¢} ¥ $]oj A]
dojdc} 1xF opgl& 3200cm™ ZAoiA N—H
stretchingoll 2% 22 F47F dojuis, N—H
bending o] el 1640~1560cm™ 'oA] HE E=
748 #E2 Vebdct 23} obwl o] N—H stretching

Table 3. Infrared absorption bands of amphoteric
surfactants derived from imidazoline

Functional group(cm™})

~NH— —NH-

Com7d. _
C=N Bend Stretch >C=0
I 1600 _ _ -
S
I _ 1550 3300 1640
w m S
il _ 1440 3400 1560
W m S
I\ _ 1460 3300 1640
W m S
\' _ 1440 3400 1580
W m m
Vi _ 1420 3400 1560
w m s
s : strong, m : medium, w : weak
[ .. 1 1 . tdald
. e S o i
" /7 A\ _ iR
N CH: TS, : ST
'R HHHHIR A _
i Cubtz-C—N {03! tesg R #
1 T A T t AT
EBHRIRGY RN i fifisee il
i BHEARANY I, %
T S
:1:44 H B 1 HiHi Hiddi i
f“ :‘H ] ] 1 A{1tH 53.. *1*‘._1_!_ 1 _:w.i
l : j ﬁ: —C=N- : ér i 4‘ I
RBEAUNRE LRaHE RIS e
- F:14 1 FH il ﬂ‘i 31 1'! it : T -!:l:‘ :3,!' HHHIHE H
g EALARHRNERRRHBRARU M S i L

Fig. 7. IR Spectrum of 1-(2-hydroxy ethyl)-2-
undecyl -2 —imidazolinel I ].
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Fig. 8. IR Spectrum of N-(N'—(2-hydroxy ethyl)
amino ethyl Jdodecanoyi amide[ II ].
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Fig. 9. 'H-NMR Spectrum of 1-{2-hydroxy
ethyl) ~2-undecyl—2—imidazoline[ I ].
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Fig. 10. 'H-NMR Spectrum of N—-{N'-(2—hydroxy
ethyl) amino ethyl lJdodecanoyl amidel II ].

@ ® © @ ©® © @

CHJ(CHz)sCl-lz—CONH-CHzCHri\I-CHzCPhOH
CHCHACOONa
®© ©

®

4/

o@® @
Vi

WWWWTWWW
e oEry o=

©

Fig. 11. 'H-NMR Spectrum of sodium N-[N'-(2-
carboxyethyl) — N'—(2—hydroxyethyl Jamino
ethyl ] dodecanoyl amidel I ].
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Fig. 12. 'H-NMR Spectrum of sodium N-[N'-(2-

carboxyethyl Jaminoethyl ] - N -(2 - hydroxye-
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®@ 06 O @
CH:(Clh)sCH:-COl‘iI-(CPh)zOH
CHCHrN-CH2CH-COONa
Ol ® ©
CHLH-COONa
® © ®

@ ©©
//,////

I : :*—--'I....m.._.. Tt =1

*
i

Fig. 13. 'H-NMR Spectrum of sodium N—-[N’, N'-bis
(2—carboxy ethyl)aminoethyl] -N—-(2~hyd-
roxy ethyl)dodecanoyl amidel V ].
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Fig. 14. 'H-NMR Spectrum of sodium N-[N'-(2-

carboxyethyl) —N"—(2-carboxyeth oxyethyt)
aminoethyl Jdodecanoyl amide[ VI J.
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