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ABSTRACT

1-(2-hydroxyethyl) -2 -undecyl - 2~-imidazoline[ 1] was converted into various types of sulfonated or
sulfated amphoteric surfactants as following.
e 1-(2~hydroxyethyl) -1 - (3—sulfonatedpropyl) -2 -undecyl -2 -imidazolium[ il ]
o 1-(2~sulfatedethyl)~1-methyl-2-undecyl -2-imidazolium{IV]
s 1-dioxylethylene methyl sulfonated -1 -methyl-2-undecyl -2-imidazoliun{ V]
o N-[N"-(2-hydroxyethyl - N"- (3 -sulfonatedpropylammonio Jethy! dodecanoylamide[VI]
e Mono sodium N-{N’-(2-hydroxyethyl) -N’-disulfonatedpropylammonio Jethyl dodecanoyl amide
[VI]
o N-[N’"-(2-hydroxyethyl -N’~(2-hydroxypropl-N’(3-sulfonatedpropyl)ammonio ] ethyl dodecanoy!
amide{ V]
The alkylimidazolines could be readily hydrolyzed to give amidoamunes, but by quaternerization,
hydrolysis stability of imidazoline and amide type amphoteric surfactantes were increased in the alkali
and acid conditions. Also, at least three carbon chains introduce to the main group, water solubility was

sparingly increased.
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1. 1-(2-hydroxyethyt) — 2 ~undecyl -~ 2 ~imidazo-
line2| g4

&3 £ s ongEd FEAEY &
W 2&94 1-(2-hydroxyethyl) -2-undecyl-2-
imidazoline& Mannheimer® 9] ¥ 2 7l2tsle] 1
A ol S &3 ¥HEAIA 2mold] & A
A2 m2 A FH). F 2-(2-aminocethyl-
amino Yethanol 25g(0.24mol) 3 dodecanoic acid 40
g(0.2mol)-& &1 glo] 140C oA 5417, 200°C oA
4N 7 T Agstl A 7HE s AlFon 50
mmHg9] 72 A 718 AL 53l &A1
. Aol BS-E5 dEHl 2o A 33 A AA 31 v}
7 22 3FgES duH.

1-(2~-hydroxyethyl) -2- undecyl -2 -imidazo-
line[1];wWA 14, x4 43T,
%).
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=% 35.8g(89.6
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2. N-[N"-(2-hydroxyethyl)aminoethyl ldodeca-
noyl amide2| §HAd

vl nagd olul=frAe 2 B SFE[I]
2g(0.008mol) o] & 5m/, IN—NaOH 88L& Azt
74eta 70Tl A 1.5A12F ¥hg-A1ZIT) o] F<¢t TLC
o olgh vg AAHSY F3E P} vtg FoE=
TLCO| 278¢] Ho] JdehtA|vE A o] H 3}l Ry
gto] 22 &9 Ho] 743t 90F Foll= 1789 #
o HY 93 FEF UEE S EEE AAA s}
o 59 FFEE AU

N-[N’-(2-hydroxyethyl)aminoethyl Jdodeca-
noyl amide[l1]: ¥ 3% =4 115C, ¥5&
1.68g(84.2%).

3. 1-(2-hydroxyethyi) - 1 -(3-sulfonatedpropyt)
-2 -undecyl -2 —imidazoliniume} &4d

Smithe] W¥¥S& &3t s={1] 10g(0.04
mol) & %4 1, 2-dichloroethane 10m/ol] 50C=Z
7}g3ted xolil 1, 3-propane sultone 5.4g(0.04
mol)-& H7FgH & 70 C oA A1 WA}, A
B8 g2 1, 2-dichloroethanee] &3 299
X AR &3 oo AR g3 g
3I3HES AU

1-(2-hydroxyethyl) —1-(3-sulfonatedpropyl)
-2-undecyl -2 -imidazolinium/[[l] ; W41 1], *=
=7 84T, 5% 8.932(89.3%).

4. 1-(2-sulfatedethyl) - 1 —methyl -2 - undecyi -
2 —imidazolinium<} &4

Dimethyl sulfate 4.2m/(0.04mol)& 3}3HE[1]
10g(0.04mol) & BAE F9 1, 2-dichloroethane
10m/o] S0TE 7HEste] =20 amgkgoof Hrpjiot
o] TH/EE 70TAA 8AT ¥HGAI F Hdoe=
Wztsted B84 38 A5 Al A, 60% AEE
£AS H7star IN—-NaQOHE&HA oz pHE 9~10
o2 gF3 GG FAAMA AR, FUES
AAZ & oS A QAo OS2 22 3%
'S 4.

1-(2-sulfatedethyl) —1-methyl-2-undecyl -2
~imidazolinium (V] ; W8 113, %=3 82¢, 5
% 8.24g(82.4%).
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5. 1-dioxyiethylene methyl sulfonated —1-methyl
-2 -undecyl - 2~imidazolinium2| g4

Dimethylsulfate 4.2m/(0.04mol) & 3§=2{1] 10
g2(0.04mol) & FAE F 4 1, 2-dichloroethane 10
m/ol 50C 7FESt =< mRkEdo] HrRgo
o] TFEE 70T oA 8AIZF ¥ES-A]Z] & wEG- A A
29 2w AZAI L FGEL 345 Na0.1go] &
MY 10m/e] t-butyl alcohol&<fo Bafrjzict
Propylene oxide 3mi(0.04mol)E H7}3l10 4A|7H
T FFANIL SR AEF FFEIE 0T EH L
VoA AzxAZlitg JAEE 10mle) 75 1, 2-
dichloroethaneol] &3jAl71 & 10~15CE H#A&
uk2. 332 o] chlorosulfonic acid 3mi(0.04mol) &
20% ¥t ArHETh TS Aoz Wrhaslm
60% o2 & 10m/& A7+5t3 IN~NaOH &
o2 pHE 8~98 2HS F7IdE AAS & 9
eg 2 QA sto oSy 3 FP/ES EUC

1 ~dioxylethylene methyl sulfonated-1-met-

‘

hyl-2-undecyl -2 -imidazolinium{[ V] ; w41 574]
=53 90T, 5% 8.352(83.5%).

6. N~[N"=(2~-hydroxyethyl) -N'-(3~sulfonate-
dpropyl Jammonio Jethyl dodecanoyl amide2]
(2

ster& (0] 10g(0.04mol) & F4 1, 2-dichlor-

oethane 10mle] 50C=ZE 7FE3t Holx 1, 3-
propane sultone 4.7g(0.04mol) € H7}ste}. 70C o
A} 3A1ZE REg-A] 71 1 o ¥b-& 3} 1, 2-dichloroethane
Egrgdo A AASIAA E3tdT. ¥ F o
22 AdARst O 22 APEE AT
N-{N"-(2-hydroxyethy!) -N’'-(3-sulfonate-

dprOpyl)ammonio]ethyl dodecanoyl amide[VI] ; ¥
A 1A, =3 78T, 5% 8.912(89.1%).

7. Mono sodium N-{N’'-(2-hydroxyethyl) ~N"—
disulfonatedpropy! Jammonio lethyl dodecanoyl
amide2| g

832 (1] 10g(0.04mol)-& 10m/¢] t-butyl al-

cohol-g&<of] 50CE 7}E3tqd =o]i 1, 3—propane
sultone 4.7g(0.04mol)-& FH7}ste}, 70Tl A 3413

FEAAAQGEA L FEAE E Adgo] B AF(A4R) 3

gtS-Al712L F4 Na 1go] &3 10m/2} t-butyl
alcohol 8948 #H7}3c} 1, 3-propane sultone 5g
(0.04mol) & 40~50C = FA ¥ ¥+S E5E H7t
st o] &LollA] 1A ¥hSAIZIT, FU1E S Al A
il A EE&E AAGSA ST 22 IgEES A
AUt |

Mono sodium N-{N’'-(2-hydroxyethyl) -N'-
disulfonated propyl)ammonio Jethyl dodecanoyl
amide[V[] : 94 1A, ==H 66T, ¥5% 8.36g
(83.6%).

8. N-[N"~{2-hydroxyethyl) -N'—(2-hydroxy-
propyl) —-N"—(3 -sulfonatedpropyl Jammonio |
ethyl dodecanoyl amide®| &H4Ad |

Propylene oxide 3m/(0.04mol)E 10mie} t-

butyl alcohololl FAl€ &[] 10g(0.04mol) S
=l gdlof Hrlsti 70TolA 5AIL F T
BHEAIZIY WEES dR2o® Ydzsta 1, 3-
propane sultone 5g(0.04mol) 2 10 =< H7iA 71
ot F719E A ASHAL oleg S-Ho A 2 ZA 5
O3 22 SgES 4T

N-[{N"-(2-hydroxyethyl) -N "~ (2-hydroxy-

propyl) ~N’'—- (3 -slfonatedpropyl)ammonio Jethyl

Wy 1A, ¥R 70T, F

dodecanoyl amide[Vl] ;
=2 8.18g(81.8%).
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1) gFe9t 2 2eulE a5 (TLC)

B dFdA A SES B ZZ2viEOY Y
g ol&3td £ AE gk A=l uE
B3 A QA2 shte] fH-of vehE S 1T
AU |2 HEH ¥h-g HF AP E] E27F 2 HA
=2 sl Table 194 H= vle} o] o]E
237 A 8vl n-propanol -chloroform-meth-
anol -ammonia water(10:10:5:4, v/v)olA] &3]
ol ¢33

2) of¥igtel &3

ol ZtE Alg 1go| Wit ofwle] Hr|x) 3)Fs}
= 4229 mgsE Fodrt B dFdie AO.
C.S official method Tf 1b—64Hol 2lsiA] g4
8F o 33E st ol S A Fdle] Table 2
Jd Y oy o]= o] X9} A2l d X3}t
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Table 1. Resuits of Thin Layer Chromatography of
the Amphoteric Surfactants Derived from
Imidazoline
Compd Mp(TC) Yield (%) R¢x 100
I 43 89.6 73
H 115 84.2 66
1 34 89.3 72
I\ 82 82.4 70
\% 90 83.5 69
Vi 78 89.1 55
Vi 66 83.6 51
Vi 70 81.8 49

Table 2. Quantitative Determination of the Ampho-
teric Surfactants Derived from Imidazoline

Amine value

Comp’d M. W,
Calculated Found
I 268.5 209.0 208.8
I 286.5 195.9 196.2
| 390.6 143.6 142.9
v 362.5 154.8 153.3
Vv 437.6 128.2 128.1
Vi 408.6 137.3 137.2
VI 552.7 101.5 100.4
Wi 466.7 120.2 119.7
3 g vd SR E et ol EFe
A7F Fe #AAd 190~200nm°1]}~1 F Az &
d F5UE 2k 2l A4gdE ovgE™
e 338 F I =2 33 240nmol A 73e
EF-UE 59 oA E2A 4531E o Y EE
9] ojmnt&EY 17t AYE 'FTZ]E]YLZ:‘ AnE g F
o TF A4St 4611*1 S 7t A4 387}
5z ¥tS WEY 10nm ¥ HFo 2 olFES
& 4~ Ao} 8% 3FE U R AHE= 2

#E Table 39 Yeplilen Fig. 1, 2¢] &HEH
UFE A A
4) A 2HE2}
@Hfﬂ 8% 9] 3gtEo] g HId &
g Fig. 3, 40l AANEgon ~HERD AAE
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abg PEAK DETECTION Table 3. UV Spectra Analytical Data of Amphoteric
0.600r: Surfactants Derived from imidazoiine
l}{ . Comp’d  Solvent Amax(nm) Shape
CuHzn-C -{CH2:20503
Hs 1 Ethanol 230 Broad
I - 208 Sharp
i Water 236 Broad
0.3001
| v Ethanol 234 Broad
L \'% Water 235 Broad
(T
E Vi Water 191 Sharp
S Vi - 188 Sharp
§ L | - 188 Sharp
0.000 ) S—
100 260 340 420 500
nm

Fig. 1. UV Spectrum of 1-(2-suifatedethyl)-1~me-

thyl - 2—undecyl — 2 - imidazolium [ IV ].
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CuHz-CONH(C H(CH2:0H
| (jmm-
1.000/
—t
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g
0. ooor = S
100 9260 340 420 500
nm

Fig. 2. UV Spectrum of -N—[N"~(2~hydroxyethyl - N’

—(3-sulfonated propylammonio Jethyl dodeca-
noylamide [ VI ].

Table 40 < EASTE oAz RE A
ola] A7l 2+ 8-7] ~C=N—, —NH—, >C=0, —S
=0¢ £ & APt o GEIEZRYH X
g AHGHAAEL SL7S) ohul=R FAH AU
7] W&o A ASERDS o] o] ojmdE
g 58 F424 71 533U ~C=N-71=
5§8q et o Zxrt gt —-C=C—-7]9¢]
Az Hth An olnuEd FEPENAE 1600cm™
of A} stretcholl 213+ 73 F7F Ueldt =Z4F

Table 4. Infrared Absorption Bands of Amphoteric
Surfactants Derived from Imidazoline

Functional group(cm™)

Comd. . . ~NH-=-NH—_~_~—-$=0-$=0
C=N-" Bend Stretch >C=0 Asym. Sym,
; 60O _  _  _  _  _
s
1 _ 1550 3300 1640 — —
w m s
m 1620 - _ - 1200 1140
S S s
v 1610 _ _ _ 1220 1000
s s s
v 1620 _  _  _ 1240 1020
S s s
VI _ 1550 3280 1640 1200 1050
w m s s s
Vi _ 1550 3300 1650 1180 1040
W m S s S
W _ 1550 3300 1650 1190 1040
w m s S s

s : strong, m : medium, w : weak

719] F 424 S=0¢] asymmetric stretchingd] 2]
3 748 F47F 1200cm™! A oA, symmetric
stretchingol]l <1& 7§ &F+7F 1050cm™ 2o A
e 9% E424 S—09] stretchingell 2§t
471 950cm™! A dA Jeldd, £ C-S9
stretching®ol] &l A & 13}, 23}, 33 €4S &
9} 47 Abedolete] AN g Biirt A=A
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Fig. 3. IR Spectrum of 1-(2-sulfatedethyl) — methyl -
2 -undecyl - 2—imidazolium [IV].
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'H-NMR Spectrum of 1—(2-sulfatedethyl) — 1
—methyl -2 —undecyl - 2 — imidazolium [ IV ].
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® 00
CHCH.CHS0;
®@ 6 © @ @1+
CH( -CH.CHr-N-CH.CHOH

Fig. 8. 'H-NMR Spectrum of mono sodium N—{N'~(2
- hydroxyethyl) —N "~ disulfonated propylammo-
nio Jethyl dodecanoylamide [ VI }.

©@ 0 ®
® © @ ® C}E:CHOHCH:
C?HCMHTCONH-C}EC&FWH

CH:CH:CH2S0y
®© 06

St =

Fig. 9. 'H-NMR Spectrum of N~[N’~(2-hydroxy-
ethyl-N"-(3-sulfonatedpropyl)ammonio Jethyl
dodecanoylamide [ Vi ].
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