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olmtt&d #ef FA4 % F3t7] et} 2447124 behenic acid & A3l 3FF 9 polyalkylene
polyamine ¥ ¥F-g-A1A 1, 2-0]| A& olw|t}Z ¥ 3}§E 2 1-behenoyl-aminoethyl-2-heneicosylimidazoline(BHI),
1—behenoylbis(aminoethyl)-2 heneicosylimidazolineBBI) R 1-behenoyltris(aminoethyl)-2-heneicosylimidazoline
(BTD & &43Act & SIFEES 43 AA 1, 2-0| X & olvjt}Z 2 F3HE<] 1-behenoylaminoethyl-1-glyci-
dyl-2-heneicosylimidazolinium chloride(BHIC), 1-behenoylbis(aminoethyl)-1-glycidyl-2-heneicosylimidazolinium
chloride(BBIC) ¥ 1-behenoyltris(aminoethyl)-1-glycidyl-2-heneicosylimidazolinium chloride(BTIC) & &4}
oh. BHI, BBI % BTI $H4d9] HHx7& 210 °C o141 8 A]7+e] 212 BHIC, BBIC 2 BTIC #4914 BHIC &
BHI-epichlorohydrin 2| mole ratio 7} 1 : 1. 3, BBIC ¢ BTIC & mole ratio 7} 1: 1. 5 o]4¥ o} &3 4 87}
o] Fo|Fo. BHIC, BBIC % BTIC 4] <l BHICS, BBICS ¥ BTICS & A28 ¥ o}ad A& A58 &
o FANE SAST 2R d3 T FAAL] B},

Abstract : 1, 2-Disubstituted imidazolines, such as 1-behenoyl-aminoethyl-2-heneicosylimidazoline(BHI), 1-be-
henoylbis(aminoethy!)-2-heneicosylimidazoline(BBI), and 1-behenoyltris(aminoethyl)-2-heneicosylimidazoline
(BTI) were synthesized by reacting 3 kinds of polyalkylene polyamines with behenic acid to provide the softness
to imidazoline ring. 1, 2-Disubstituted imidazolinium chlorides, such as 1-behenoyl-aminoethyl-1-glycidyl-2-henei-
cosylimidazolinium chloride(BHIC), 1-behenoylbis(aminoethyl)-1-glycidyl-2-heneicosylimidazolinium chloride
(BBIC), and 1-behenoyltris(aminoethyl)-1-glycidyl-2-heneicosylimidazolinium chloride(BTIC) were prepared by
quaternizing 1, 2-disubstituted imidazoline compounds. The optimum condition for the preparation of BHI,
BBI, and BTI was 8 hrs at 210 °C. In the synthesis of BHIC, the completely quaternized product was obtained
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by reacting BHI-epichlorohydrin with 1: 1. 3 mole ratio, and mole ratios higher than 1: 1. 5 were required
in the preparation of BBIC and BTIC. BHICS, BBICS, and BTICS softners from BHIC, BBIC, and BTIC was
treated to acrylic fiber. It was found that they were good softners as the softening property was measured.
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2 WEAE MAs7] dskd 7hhuks AlA 1, 2
—olA & olHEY BAFES VEA A1FH A2
i g AAsAL Beh

L 2elAR clEnEd AEEe F2 AR
alkylene polyamide, polyalkylene polyamine =- hy-

il

droxyalkyl alkylene polyamine 52 WHS-AlA

- osled wae AREA 2 54 59 HRE 2
F549 o] vtk Wo] P49 A R W3 ofuls
Aol ¢ 1 Algsl At ofn) =7} Pojt,
gepd B Al WFggAde 2UH ¢
Fol @M, $H LRolEhED FEAY FHUL

F2 gk
2 ANAE olrlchEel Bol FA4E RAs})
Aol 2547120 EARAE BT 3,

Arrse] LA 3579 polyalkylene polya-
mine 3% FHEAIAA 1, 2-0]XF ojrT}ZAL d1
AL A I ZERF =Y, Asleld L Gt
TOoE Fol23 A 1, 2-o|X& onttEY FG3}
< st =8 fdA AR Foolad Hfd
AR st FAES v AESAT.

2.1 A

Behenic acidBNA) = 7|3 Sigma Chemical A4,
diethylenetriamine(DETA), triethylenetetramine
(TETA) ¥ tetraethylenepentamine(TEPA) & Yx
Junsei Chemical AHAl 1 5 Al9FS Ith 2 AL8-3F9 o),
olsZ2 23 =2 AE Hayashi Pure Chemical A}
A1 Alkg BEEFE bp 117~118°C Y &
7S do] AMEEAT.
2.2, 1, 2-0|X|gt o|o|CtERIe| A

wEE7], FFY), HAseT 9 ewAE Bl
200 m¢ 4 7+ Fek&Fo] BNA 68.0 g(0.2 mole), 228l
70ml & Y3 65~70 °C & AA3] 712319 A DETA
10.3g(0.1 mole) & 70 °C oM 30 ¥ 7tol]l A Ha}
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A7 80°C HE Aavt=g FYATIRE 140°C
dd 3N WEERS BRAZ F FEARAYIE 2
Az g5y B2 REAA B HFIAeH,
& AR 3 Fo) 210~220
oC oA 8 AIZF WSS £AA AT, W FEE
AAEY AWM st AR st e A4 A
oluj=o) 5uje] WS sista 68°C 2 7HEst
Weze 9Ags A7 F Al 50°C 2 FAAA
g 1, 2-0]x% ojudEAE AW ol
228 33 wrEsted 55°C, 10 mmHg A 822
Hate A3 984 E243 1-behenoylaminoethyl-
2-heneicosylimidazoline(BHD) & At
=3k BNA 68.0 g(0.2 mole), aQd eoml & ¥l
65~70°C ol Al A3 7+estwA TETA 146g(0.1
mole) & 70 °C ol A 30 B3} HSAAL, olst B
z7e oy} goldtel @A B 1-behenoylbis
(aminoethyl)-2-heneicosylimidazoline(BBI) £ Qi
38 BNA 68.0 g(0.2 mole), 243 60mé Z TEPA
189 g(0.1 mole) & F3IIL of9 9 BE whg e okt
Bolste] =3 BTk 1-behenoyltris(aminoethyD)-
92-heneicosylimidazoline(BTD) & 2%th

2. 3. 1, 2-0|x|gt o|oictERl HstES| &Y
200 °C 4 7 e} =0 BHI-7 36.5 g(0.05 mole)
WA goml S Wil 70°C 2 7hedte] yeES ¢
ALs) A7 F 2o 2T oHZ2 2= 6.01
(0,065 mole) & °F 30 &3t H3pAl7IL AZsA 5
A7 e e £AAA ol 23} S WSS
o] Zo] gL HE #E wMFTHoE o
uhge Z2AA7L 10°CE WAANAAN HEL
il A

W ogo)e] wwHgESQ JIZRRI=
mmHg ol N Zazste] AAST G844 2 1-
behenoylaminoethyl—1-glycidyl-2-heneicosylimidazoli-
nium chloride(BHIC) €& A %ith.

=3 BBI-3 38.6 g(0.05 mole) ¥ BTI-2 40.8 g(0.05
mole) & ztzh #3t1 zhzte) WA gomé & WAL 70
°c 2 7}edted WEES e AT 22 2
Tl A o2z zs=d 69¢g(0.075mole) & °F 30
2o AR Aststa AL 6 A7 WS SHAA
oro] 23} 34 1-behenoylbis(aminoethyD-1-glyci-
dyl-2-heneicosylimidazolinium chloride(BBIC) ¢} 1-

behenoyltris(aminoethyl)-1-glycidyl-2-,heneicosylimi—
dazolinium chloride(BTIC) & ¥t

% BHI-7 72.9 £(0.10 mole) ¥& #Z #3t] 2
M) wrg7lo] ¥ 80°C 2 7kt HEES &
43N & F3lol" 7.7 g0.12 mole) % st A
16,5 2(0.13 mole) & Z42te] ¥-&7]el 30 &3tel a3
As3lglct, ol WARGOIER jce bath 24 F
gaz ol s Ag dAAZHe 90°C o A

2o $A43) HE HE NHeFLHOZ 5o
o ZAAF 2 Y2ste] g4 B34 1-behenoy-
laminoethyl-1-ethyl-2-heneicosylimidazolinium  chlo-
ride(BEIC) ¢  1-behenoylaminoethyl-1-benzyl-2-he-
neicosylimidazolinium chloride(BCIC) & A1t

2. 4. Mgl M=

200 m¢ H] o} 7] o] BHIC-4, BBIC-4, BTIC-4, BCIC-1
= BBICS 20g S Z7F #spaL 80~110°C & 7}
gt 28471 e 70~80°C 9 & 8soml AS
748 A muksle BE 4.2, 6.8, 5.3, 1.6, 2.1 poise(Visco-
tester model VT-02, 25°C oA Z3) e T4 &
g paste A 5 A BHICS, BBICS, BTICS, BCICS
9 BBICS & Zt7+ 4dith

256, 8 4
2. 5. 1. ALEH

F & M CHN analyzer(model 180) 24 B4, o4,
A2, Paar oxygen bomb calorimeter 24 qa2E
R

2.5. 2. IR 2&=4
" 92 Shimazu A} Diffraction grating infrared spect-
rophotometer & AH&-3k] Al &% KBr pellet(5 %= 5

%) 2 ¥HEo] EAs A

2. 6. 7oiMd =H

434 BHICS, BBICS, BTICS, BEICS ¥ BCICS &
Cashimilon non-bulky yarn | 5 %{owf) 2 50 °C °l| A
20 B-7F A 711 80 °C ol A 40 £ T2 A1
% Stick slip method[17] 24 3¢t A#3ke] 3
ol A4 us o FoHEAS wd B 58 FAEE
ZAL3HA T
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Stick slip ‘& Y& FoladAtel Stick slip ma-
chine & AH&-3te] 20 ) 2 3to] Pz e 73 U
Gralén [17] ol A3} ys & pd & 224 7349
o},

]H‘_]b

us & ud=2.303 log

7] T, : zero point, Ty : 288 BT QA9
SEE 23°C, BUFEEE 5% A

3. aldn 9l nE

3. 1.

AREGA Y FAHE Radhr] el 254
71224 Co~Cyp H 9o TpAabo] Bo] AL H)
til18] ¥ HAME olBT} Bas 17) o ne
Cau o +98& 718k Cy o] E3}R)914L2] BNA S
28 1=N

BNA ¢} 2} o}dl DETA, TETA 2 TEPA o o3k
1, 2-0]X] & o|u|t}Z A9 F AL Scheme 19 Aut
Hog FAHT

BHI, BBI, BTl 2| &4

S
=
.
o

N — CH,
|
SN —CH,

2RCOOH + NHy(C.HNH)xH—»R —C

|
(C:HiNH)x-,COR

R2021H43
x:2~4

Scheme 1. Synthesis of 1, 2-Disubstituted Imidazoline.
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HHS-2 = 210 °C 9l A 8 A12 Hste Alo) 713 %5
A#E Jegl.

Fig. 19 BHI-7, BBI-3, BTI-2 ¢] IR 2HEHS
e e, 3300cm™! 2o secondary amide <]
% vnaltrans) §4°[19] 2 1650 cm 'o] QA of
=9 A ve-o F[19, 20] 7 o2 2 oju= g
TE2E FAY F7F AAY3, 1560 cm™! o o)m|}E
o S Jehdle 23 veen- F4[211 7 glomz
oln|thEd 3o] FAHHALS L3k}, E3 720 cm™!
ol heneicosyl residue €] -CH,- &2 % %[22] 7 2930
em™! ol vey F9°(23] 2 1470cm™ ol §-CH,- &) &5
(23] 7F Vel Jemz a7 3ol 5},

(a)

(b)

{c)

Transmittance (%)

1 1 1 I 1
4000 3000 2000 1500 1000 500

Wave number (cm™)

Fig. 1. IR spectra of (a) BHI-7, (b) BBI-3, and (c) BTI-
2.

¥ BHL7, BBI-3 2 BTI-2 9] 94%4 Azs
Table 2 o] EAI W=l WA A 02 NEX)9} Axbx)7}
01~03% Bl 2 At g,

3. 2. BHIC, BBIC, BTIC 2| g

L2-o|A & olnth2 AL du gz 23 =) o5t
Fole&3t F4e Scheme I ) YA o2 ¥ A AT,
EF ol FEY Poleste] #E wrgon,

WAL B 8 58 BSNA Table 3o el
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Table 1. Synthesis of 1, 2-Disubstituted Imidazoline
Exp. Products Materials Reactions | Yield | Dehy-| Acid
No. g g Catalyst Temp Time | (%) |dration| value
(mole) (mole) or Solvent | (C) (hr) (ml)
BNA DETA
1 BHI-1 68.0 10.3 - 180 5 64.5 29 78 |
0.2) 0.1)
2 BHI-2 68.0 10.3 - 200 10 849 | 32 26
0.2) ©.1)
3 BHI-3 68.0 10.3 - 210 8 831 | 35 20
0.2) 0.1
4 BHI-4 68.0 10.3 boric acid | 210 8 840 | 35 3.2
0.2) 0.1) 0.2g
5 BHI-5 68.0 10.3 xylene 210 8 | 825 | 44 28
0.2) 0.1) 30m¢
6 BHI-6 68.0 10.3 xylene 230 8 87.2 53 19
0.2) 0.1) 70mé
7 BHI-7 68.0 10.3 xylene 210 8 85.5 53 19
0.2) 0.1 70mé
8 BHI-8 68.0 103 xylene 180 6 707 | 4.8 6.0
0.2} ©.1) 70mé
9 BHI-9 68.0 10.3 xylene 200 9 788 | 51 3.2
0.2) ©.D 70mé
10 BHI-10 68.0 10.3 boric acid 210 8 85.0 53 19
0.2) 0.1 xylene 0.2g
70mé
BNA TETA
11 BBI-1 68.0 14.6 - 210 8 80.3 35 29
0.2) 0.1
12 BBI-2 68.0 14.6 xylene 200 8 750 | 5.0 34
0.2 0.1 60mé
13 BBI-3 68.0 14.6 xylene 210 8 824 | 53 23
0.2) 0.1) 60mé
BNA DETA
14 BTI-1 68.0 189 xylene 210 4 516 | 39 6.0
0.2) 0.1) 70mé
15 BTI-2 68.0 18.9 xylene 210 8 81.2 53 2.8
0.2) 0.1) 60mé
16 BTI-3 68.0 18.9 xylene 210 12 808 | 53 2.8
0.2) 0.1) 60mé

J. of Korean Ind. & Eng. Chemistry, Vol. 1, No. 2, 1990.
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Table 2. Elemental Analyses for BHI-7, BBI-3 and BTI-2

Molecular C% H% N %
Type formula Calc. Found Calc. Found Calc. Found
BHI-7 CisHusN:O, 79.01 79.18 13.03 12.96 5.76 5.75
BBI-3 CsoH100N,0, 77.72 77.50 12.95 13.28 7.25 7.23
BTI-2 Cs:HisNsOy 76.56 76.71 12.88 12.92 8.59 842

\ Sl at

Transmittance (%)

i 1 1 1 1
4000 3000 2000 1500 1000 ‘500

Wave number (cm™)

Fig. 2. IR spectrum of BHIC-2.
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Scheme II. Synthesis of 1, 2-Disubstituted Imidazoli-

nium Chloride.

th & @4l YA BHIC 7395 BHI-ol 5=
Z3l=d9 EH|7} 1:1. 3, BBIC 9 BTIC 9 7
7F1:L5004Y o 1zt 9bA oFoleslv)
%012% ol ARG} Thestdn, A2 W
g AFEAIE A2olA FAIZE M A8 ol 23}
Atk FEAGNA YA FDurgo] gon
90~110 °C ollX A I F22s=dL Hrls) A
Fol2st At H7A FEE He £A2 AL
A Aenke Aldes 99 Fig. 39 IR AHEY

Fdste, A1A A 235, 1990

o A2} zro] BHIC-4, BBIC-4, BTIC-4 o] FZ24 o
N EA] aef 7k S ek, ey Fig. 2 ¢ BHIC-
29 IR AHEQJol A} o] F-&A A w2 A&
FAl a7t i RR Bojg e, o 4L ti4e
23 2% 80°C 9 2LolA fission HolAL
ow, E3t o] Are Wegler 5[24] 0] o £ 4]
oA Bhel ol&nte A YA skt

I e p> 2
DN AN |

{c)

1 1 1 Il 1
000 3000 2000 1500 1000 500

Wave number {cm™)

Fig. 3. IR spectra of (a) BHIC-4, (b) BBIC-4, and (c)
BTIC-4.

Fig. 3 ol BHIC-4, BBIC-4, BTIC4 ¢| IR 25 =8
< YeERITh 9714 ¢ Fig. 19 BHL7, BBI-3,
BTI-2 9] IR =9 EJ vis] BH 1250 cm! ol
o FA #o] Ze EAEFSu[25 26] 7F Ve
EZ 830 cm ! B2 QA o EA] slo] okat Fooyy
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Table 3. Quaternization of 1. 2-Disubstituted Imidazoline with Epichlorohydrin, Ethyl Chloride and Benzyl

Chloride
Exp. Materials Reactions | Yield Solubility
Products "
No. g Solvent Temp Time | (%) to water
(mole) (mole) (me) ©) (hr) solution
BHI-7 epichloro benzene
hydrin
1 BHIC-1 365 46 - 90 30 | 954 partially
(0.05) (0.05) soluble
2 BHIC-2 36.5 6.0 - 90 30 92.8 completely
(0.05) (0.065) soluble
3 BHIC-3 36.5 4.6 80 70 300 78.2 partially
(0.05) (0.05) soluble
4 BHIC-4 36.5 6.0 80 70 300 81.7 | completely
(0.05) (0.065) soluble
5 BHIC-5 36.5 6.9 80 70 300 83.2 completely
0.05) (0.075) soluble
BBI-3 epichloro benzene
hydrin
6 BBIC-1 38.6 6.0 - 110 40 | 95.0 partially
(0.05) (0.065) soluble
7 BBIC-2 38.6 6.9 - 110 40 | 941 completely
(0.05) 0.075) soluble
8 BBIC-3 38.6 6.0 80 70 360 | 87.7 partially
(0.05) (0.065) soluble
9 BBIC-4 386 6.9 80 70 360 | 86.5 | completely
(0.05) (0.075) soluble
BTI-2 epichloro benzene
hydrin
10 BTIC-1 408 6.0 - 110 40 | 96 partially
(0.05) (0.065) soluble
11 BTIC-2 40.8 6.9 - 110 40 94.3 completely
(0.05) (0.075) soluble
12 BTIC-3 40.8 6.0 80 70 360 | 804 partiaily
(0.05) (0.065) soluble
13 BTIC4 40.8 6.9 80 70 360 85.2 | completely
(0.05) (0.075) soluble
BHI-7 ethyl
chloride
14 BEIC-1 729 7.7 - 90 30 90.3 | completely
(0.10) (0.12) soluble
15 BEIC-2 72.9 84 - 90 30 93.6 completely
(0.10) 0.13) soluble
BHI-7 benzyl
chloride
16 BCIC-1 729 12.7 - 90 95.1 partially
0.10) (0.10) soluble
17 BCIC-2 72.9 16.5 - 90 96.0 | completely
0.10) 0.13) soluble

J. of Korean Ind. & Eng. Chemistry, Vol. 1, No. 2, 1990.
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(25, 261 5o w]Fo] o ZA o] FAHHYL L
Figie=

9 A 49 42F ¥A-L BHICA, BBIC-4, BTIC-
47 Eol §488 2oz g9 E & ot
AR EAA] ALY 52 permanganium salt-chlo-

- ues

10

roform A]@[27] o4 BHIC-4, BBIC-4, BTIC-4 7}
22RTE FIM AY ABMo R FMe] Ho2A
A4 GEFY gol WMt

Table 4 ©l BHIC-4, BBIC-4, BTIC4 2] ¥4+
Asg A,

Table 4. Elemental Analyses for BHIC-4, BBIC-4 and BTIC-4
Type Molecular C% H% N % Cl%
formula Calc. Found | Calc. Found | Calc. Found | Calc. Found
BHIC4 Cs1H100N50.Cl, 74.50 73.85 | 12.17 12.53 | 5.11 5.04 | 4.32 4.35
BBIC-4 CssHisNsO:Cl, | 7357 7401 | 12.15 12.10 | 6.48 6.53 | 4.11 4.03
BTIC-4 CssHioNsO:Cly | 72.73 7322 | 12.12 12.76 | 7.71 7.65 | 3.91 3.98

Table 4 %I X1 BHIC-4, BBIC-4, BTIC-4 o ™% C1
o] A5} AL 01 % BelM & YRk

AEe Ao nFo] B AHoA o FAHHE e
Aoz W},

3. 3. BEIC, BCIC | &A
1, 2-0]X| & olv|}= S d3dYn I3 Ao

A Fol 23t F4-e 29 Scheme I o) Ywkaloz
FolA v ole] §A4L Table 3 JeENI.
Table 3 o A1$} Zo| BEIC & 7%+ BHI & 93}

Feo] EX7F 1.1 3 o]y o o gALss} 7}
St F e F&A8 90°C oA 30 B3
A3 ‘3&%"]’;}30“1 BA B e vhgA17)1R] %
©H 1 o]f+& BEIC, BCIC %%+ BHIC, BBIC,
BTIC A& 1 F#2W olZA A figsion & 2L
A4S EukelA] @7) gEol).

3. 4. ®AAQ M=

<44 BHICS, BBICS, BTICS, BEICS % BCICS ¢
Azl o)A e Jej7hx) 28 F28te] Table 5 o

olge] E¥)7} 1:1. 2], BCIC & BHI & g3kl HAIBFA T}
Table 5. Preparation of Softner
Exp Materials Temp Time Viscosify at 25 Dissolving
No. Products g mé (C) (min) (poise) temp.* (C)
1 BHICS BHIC4 water
20 80 70 40 42 20
2 BBICS BBIC-4 water
20 80 80 50 6.8 40
3 BTICS BTIC4 water
20 80 80 50 5.3 24
4 BCICS BCIC-2 water
20 80 70 30 1.6 12
5 BBICS BBIC-2 water
20 80 70 30 2.1 15

* dissolving temperature of 5wt % softner

FYste, A1d A 23, 1990

water solution
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Table 6. Softening Effects of the Softners by the Fri-

ction Coefficient Test

Fridégg?%ici ent Between each yarn

Softners us? ud® Ap®
Blank 0.830 0.519 0.311
BHICS 0.720 0.560 0.160
BBICS 0.715 0.557 0.158
BTICS 0.701 0.545 0.156
BCICS 0.819 0.529 0.290
BBICS 0.795 0.584 0.211
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