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ABSTRACT

Novel type surfactants containing two long-chain hydrophobic alkyl groups and two hydrophilic
sulfonate groups were successfully synthesized by reactions of ethylene glycol diglycidyl ether with
long-chain fatty alcohols, after then by reactions with 1,3-propane sultone and sodium hydride

under THF solvent,

All these compounds, so called Gemini surfactants, were purified by thin layer chromatography
and column chromatography. Their structures were identified by FT-IR and 'H-NMR.
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Z7v AAEQ 1, 8-bis(alkyloxymethyl)-3, 6-
dioxaoctane-1, 8-diol&+ IS Y77 34
250mL 43 E2t23 oA 34 2§ 1.562(0.04
mol)& 60 CcA] 22+ octanol 11.72g(0.09mol),
decanol 14.25g(0.09mol), dodecanol 16.77g(0.09
mol), tetradecanol 19.30g(0.09mol), hexadec-
anol 21.80g(0.09mol) & £-38jA)7] 2 ethylene gly-
col diglycidyl ether 5.23g(0.03mol)& §] 84}
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»1, 8-bis(octyloxymethyl) -3, 6-dioxaoctane-1,
8-diod ; [BOCD] |

+1, 8-bis(octyloxymethyl) -3, 6-dioxaoctane-1,
8-diod ;: {BDED] |

«1, 8-bis(dodecyloxymethyl) -3, 6-dioxaoctane
-1, 8-diod ; [BOCD]

-1, 8-bis(tetradecyloxymethyl)-3, 6-dioxaoct-
ane-1, 8—-diod ; [BTED]

.1, 8-bis (hexadecyloxymethyl) ~3, 6-dioxaoct-
ane-1, 8-diod ; [BHED]

223 HFE Ay AREAAE 7] f8 Ok-
aharad] ¢44g” o) wal 30mLe] 37 Saaa
o)A} THF 20mlL¢} 1,3~propane-sultone 1.48g
(0.012mol) o] & Y& §%-& 60ColA THF 30
mL} kA A3 zhzhe] 1,8-bis(alkyloxy-met-
hyl) -3, 6-dioxaoctane-1, 8—diol(0.004mol) 2} NaH
0.64g(0.016mol) 9] e fAo] MA S ZH7IAF
A, 5 A3 A 9 28A 7 T S A A

2 4hE ERE 15mLe] ogg §4-L H3)
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¥$Ee 3H4(120ml) : n-BuOH(270mL) 2 3
232, 7Y Z2F F upAjwro 2 dichloromethane
:methanol(20:1 v/v) £&d0 =2 2714 g
Azt v o) £l - BA s oL 2
€ disodium §5,12-bis(2-oxaalkyl)-4, 7, 10, 13-
tetraoxa-1,16-hexadecanedisulfonate& 5%-2
eL=

2 A9 3 A& Fig. 19 el

+Disodium 5, 12-bis(2-oxaoctyl)-4, 7, 10, 13~te-
traoxa-1,16-hexadecane disulfonate ; [DOCD]

« Disodium 5, 12-bis(2-oxaoctyl)-4, 7, 10, 13~te-
traoxa-1,16-hexadecane disulfonate ; [DDED]

« Disodium 5, 12-bis{2-oxaoctyl)-4, 7, 10, 13~te-
traoxa-1,16-hexadecane disulfonate ; [ DDOD]

« Disodium 5, 12-bis(2-oxatetradecyl) -4, 7, 10,
13-tetraoxa-1,16-hexadecane disuifonate ; (D-
TED]

« Disodium 5, 12-bis(2-oxatetradecyl) -4, 7, 10,
13~tetraoxa-1,16-hexadecane disulfonate ; [D-
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AAFN A o]lFdegzE M.19A FA4§ diol %=
Ao 3|A= hexane : acetone(3:2 v/v)L, di-
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Synthetic procedures of suifonate type gemini surfactants.
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2832 HZF APAEQ disodium 5,12-bis(2-oxa-
alkyl)-4,7,10,13~-tetraoxa-1, 16-hexa-decanedi-
sulfonatess 5%& 1. 19 wWhye] wa} OA A&
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Table 1. Physical properties and results of TLC and yields of 1,8-Bis(alkyloxymethyl)-3,6-dioxa—.

octane-1,8-dio!

Comp‘d. Formula Appearance(25C) MW Ry Yield(%)
{BOCD] C2Hs00e6 Colorless Liquid 434 0.48 56.5
[BDED] CzHseOs Colorless Liquid 490 0.47 54.6
[BDOD] C2HesOs Colorless Liquid 546 0.46 50.2
(BTED] CasH 06 Pale-Yellow Wax 602 0.45 54.9
[BHED] CoHgOs Pale-Yellow Wax 658 0.44 54.2
where

TLC developer ; hexane-acetone(3 : 2, v/v) detection ; I; vapour
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3 dbA E o] AA7EA] de] o] & Jrh RulEadg e ofs) #8 AT F TLCE A
0.39 wioes 48 F7 AAHEL 1,8-bis  Rrgto] 0.44~0.48 oA ddd ez Jet &

(alkyloxymethyl) -3,6-dioxaoctane-1,8-diolf= Fo FHUEL S G 5 YA

Z}7} hexane : acetone(3:62 v/v)4 A7 L& HAZE AAAEQA disodium 5,12-bis(2-oxaalkyl)

AHR-Ete] A 79 spotS FRIE 4 ey, # =2 ~4,7,10, 13-tetraoxa-1,16~hexadecanedisulfona-

Table 2. Physical properties and results of TLC and yields of disodium 5, 12-bis{2-oxaalkyl)-4,7,10,13
~-tetraoxa -1, 16—-hexadecanedisulfonate

Comp’d. Formula Appearance(25¢C) MW Ry Yield(%)
[DOCD] CoHeoO12S2Naz Pale-Yellow Solid 734 0.41 77.2
[DDED] CatHesOr2S2Naz ~ Pale~Yellow Solid 790 0.40 65.1
[(DDOD] CsH%OrS:2Na: Pale-Yellow Solid 846 0.39 72.9
[DTED] Cu2HasO12S:Nay Pale-Yellow Solid 902 0.38 65.5
[DHED] CsHs2012S:2Naz Pale-Yellow Solid 958 0.37 73.9
where |

TLC developer ; dichloromethane~methanol (20 : 1, v/v) detection ; I, vépour

Table 3. Infrared absorption bands of product derivatives

Functional

group —OH —(CHz2)a— -CHs  S= S—-0 C-0-C

Comp'd. .
[BOCD] 3420 2900 1460 -~ — 1109
[BDED] 3420 2920 1460 -~ - 1109
[BDOD] 3418 2921 1460 — - 1110
[BTED] 3420 2926 1462 - - 1109
[BHED] 3420 2920 1460 — ~ 1110
[DOCD] — 2931 1432 1195 620 1050
[DDED] - 2936 1450 1196 620 1050
[DDOD] = 2930 1445 1195 620 1050
[DTED] - 2926 1436 1195 620 1050
[DHED] - 2930 1450 1196 620 1050.

where ;

[BOCD] : 1,8-bis{octyloxymethyl) -3,6—dioxaoctane-1,8-diol
[BDED] : 1,8-bis(decyloxymethyl) -3,6-dioxaoctane-1,8-diol
[BDOD] : 1,8-bis{dodecyloxymethyl) -3,6-dioxaoctane-1,8-diol
[BTED] : 1,8-bis(tetradecyloxymethyl) ~3,6-dioxaoctane-1,8-diol
[BHED] : 1,8-bis(hexadecyloxymethyl) -3,6-dioxaoctane~1,8-diol
[DOCD] : Disodium 5,12-bis(2-oxaoctyl) -4,7,10,13-tetraoxa-1,16-hexadecanedisulfonate

. [DDED] : Disodium 5,12-bis(2-oxadecyl) -4,7,10,13-tetraoxa-1,16-hexadecanedisuifonate
[DDOD] : Disodium 5,12-bis{2~oxadodecyl)-4,7,10,13~tetraoxa~1, 16—~hexadecanedisulfonate
[DTED] : Disodium 5,12-bis(2~oxatetradecyl) -4,7,10,13-tetraoxa-1,16-hexadecanedisulfonate
[DHED] : Disodium 5,12-bis(2-oxahexadecyl) -4,7,10,13-tetraoxa-1,16-hexadecanedisulfonate
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Fig. 2. FT-IR spectrum of 1,8-bis{decyloxymethyl)-3,6-dioxaoctane-1,8-diol.

—104—



Vol. 15. No. 1(1998) AU A ARG B AF(R3R) 7

73.25 T T E L T T ™ Y T ¥ ™ Y L 3 Y
58.60
;'\a -
S 43.95-
9 j
8 &
& ) 2 3 35.479
5 29.30 g - -
& ] - ]
J ?; d
] S ]
14.65~ ]
Om } | 1 l L | L] L] ‘ L ] L | L ¥ IR ] | 1 i | | l 1
4000. 3300 2600. 1900 1200 500

Wavenumber{(cm™?1)

Fig. 3. FT-IR spectrum of disodium 5, 12-bis(2-oxadecyl)-4,7,10,13-tetraoxa- 1, 16 -hexadecanedisulfonate.
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Fig. 4. 'H-NMR spectrum of 1,8-bis(decyloxymethyl)-3,6~dioxa-octane-1,8-diol.
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Table 4. 1H-NMR spectral characteristics of sulfonate type gemini surfactants

Comp'd. &{(chemical shift)

- 0.88(t, 6H), 1.25~1.46(m, 20H), 1.60(m, 4H), 2.04(m, 4H), 2.97(m, 4H),
[DOCD]
- 3.45~3.85(m, 22H)

0.88(t, 6H), 1.26~1.46(m, 28H), 1.58(m, 4H), 2.04(m, 4H), 2.98(m, 4H),
[DDED]
3.48~3.82(m, 22H)

0.88(t, 6H), 1.25~1.45(m, 36H), 1.60(m, 4H), 2.04(m, 4H), 2.98(m, 4H),
[DDOD]
3.45~3.80(m, 22H)

0,90(t, 6H), 1.26~1.42(m, 44H), 1.58(m, 4H), 2.05(m, 4H), 2.98(m, 4H),
[DTED] : _
3.50~3.78(m, 22H)

0.88(t, 6H), 1.22~1.40(m, 52H), 1.55(m, 4H), 2.00(m, 4H), 2.96(m, 4H),
[DHED]
3.48~3.76(m, 22H)

where ;
[DOCD] : Disodium 5,12-bis(2-oxaoctyl)-4,7,10,13-tetraoxa-1,16-hexadecanedisulfonate
[DDED] : Disodium 5,12-bis(2-oxadecyl)-4,7,10,13-tetraoxa-1,16-hexadecanedisulfonate
[DDOD ] : Disodium 5,12-bis(2-oxadodecyl)-4,7,10,13-tetraoxa~1,16~hexadecanedisulfonate
[DTED] : Disodium 5,12-bis(2-oxatetradecyl) -4,7,10,13-tetraoxa-1, 16 -hexadecanedisulfonate
[DHED] : Disodium 5,12-bis{2-oxahexadecyl)-4,7,10,13-tetraoxa-1,16-hexadecanedisulfonate

g2R28 5333 ssaqsesgss: £3 5952
% 858y '$555% 2333855835% 53 ¥R
A \ e
CHYCHLIRCHI—0 I “"° Hy 30N
CHy
"’T>° .
M
r
CHjCNghCHg-\ kc"’culc“ w
2
L s o L l b L3 L} L3 ‘ T F T L] ’ T v s L ]’ h . x v l L L L3 L} l’ L 4 L 3 L g L J " . L i L s 3 ‘ L '. x L l L3
pPm 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

Fig. 5. 'H-NMR spectrum of disodium 5, 12—bis(2—oxadecyl)—4,7,10,13—tetraoxa—l,16-—hexadecanedisu|fon-
ate.

—106—



Vol. 15. No. 1(1998)

a2 vge] g4 e o3 A5 E e
o} ¢ =1.20~1.45 {9 A2 F4 vddV]
ZA] ol v dd-& chemical shift7} A2 ¥ 3}X]
g gAdxoeg AEZHIUY.

7t chemical shiftojA &G = AAZE= A3
dgdlie] i vlEgit. ¢ =169 247
o G @AdA dElE Qe U= gy Al
adel FE2HA, 0=29~3.0& ¢ $4 H2
7F Yt = ¢ =3.4~3.9 ¥ M= ethylene
glycol diglycidyl etherdjA §-=¥ W €79 Al
do] "3t B2oA ZrZ) eyt o] AMHER
H 7+ A4 &< diol A7 FAHNSE 33
& 4 3l

Fig. 5olA &} Zo] HFE AMAPEQY disodium 5,
12-bis(2-oxaalkyl) -4,7,10,13~tetraoxa-1,16-he-
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d7] 537} s o FEHAT. E5 6 =0.88¢]]A]
= 2ggr], ¢ =1.26~1.46& Fugr], 6=
1.53 &7 JollA dEHZE vtz ¢ ver)7t &
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W Q%< e wEre fa20t 47 vET
A AR A §Ee] A4HURE #
4 AT

N.& &

A i ©sledd] gag 8~16 B HY
A AWNGE 558 & 21389 A] ethylene
glycol diglycidyl ethers} wHgAlA F7+ E4<
1, 8-bis(alkyloxymethyl)-3,6~dioxaoctane-1, 8-
diol§ 5&¢ z}z} A5k, 44719 sodium hy-
dride9} 1,3-propanesutone}2] ¥kg o 9ojdle J
Z AREQ A AAEAIA disodium 5,12-bis
(2-oxaalkyl)-4,7,10,13-tetraoxa-1, 16-hexade-
canedisulfonate 7 5% & 4t} o1& Z4zte] 3%
2 &8 - AT F 4F azvtEadgy g &Y
EJe Eala 2 TZE ¥Aste] G 2
FEL Ik

AU FRe A AR SHA S B3 AT(A3R) 9

« Disodium §,12-bis(2-oxaoctyl)-4,7,10,13~tetr-
aoxa-1,16-hexadecanedisulfonate

» Disodium 5,12-bis(2-oxadecyl) ~4,7,10,13~tet-
raoxa-1,16-hexadecane disulfonate

« Disodium 5,12-bis (2-oxadodecyl) -4,7,10,13-
tetraoxa-1,16—-hexadecanedisulfonate

« Disodium 5,12~bis(2-oxatetradecyl) ~4,7,10,13
-tetraoxa-1,16-hexadecanedisulfonate |

- Disodium 5,12-bis(2-oxahexadecyl) -4,7,10,13
-tetraoxa~1,16-hexadecanedisulfonate
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