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Synthesis of a -Sulfonated Fatty Acid Polyethylene Glycol Ester
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Dept. of Ind. and Eng. Chem., College of Eng., Chungbuk Nat. Univ., 361-763 Korea

ABSTRACT

a-sulfonated fatty acid polyethylene glycol esters with polyethylene oxide(addition. 3.
5, 10mol) were synthesized through esterification of a-sulfonated fatty acid methyl esters

with alkyl chain length Ciz~Cis.

Their compounds were separated with column chromatography, and confirmed by TLC.
Quantitative analysis of all the sulfonates were performed according to JIS K-3362

method,

and ethylene oxide unit number were determined by ISO 2270 method.

Structural properties of e-sulfonated fatty acid methyl esters and their derivatives were

also identified from IR, and 'H NMR spectra.
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1) sodium e-sulfonated lauroyl triethylene
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[PEG-monoSF(m=10, n=3))
2) sodium e-sulfonated myristoyl
triethylene glycol monoester
[PEG-monoSF(m=12, n=3))
3) sodium e-sulfonated stearoyl
triethylene glycol monoester
(PEG-monoSF(m=16, n=3))
4) sodium a-sulfonated lauroyl
pentaethylene glycol monoester
(PEG-monoSF(m=10, n=5))
5) sodium e-sulfonated myristoyl
pentaethylene glycol monoester
(PEG-monoSF(m=12, n=5)]
6) sodium a-sulfonated stearoyl
pentaethylene glycol monoester
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decaeth&lene glycol monocester
(PEG-monoSF(m=10, n=10)]
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Table 1. Results of Thin Layer Chromatography, Quantitative Analysis of Sulfo Group
Percent Value and Ethylene Oxide Percent Value for a-Sulfonated Fatty Acid

Polyethylene Glycol Esters

Compound RtxX100 | Suifo Value(9%) | EO value(%)
[PEG-monoSF(m=10,n=3)] 63 18.99(19.70) 30.97(32.11)
[PEG-monoSF(m=10,n=5)] 48 16.18(116.23) 43.82(44.09)
[PEG-monoSF(m=10,n=10)] 37 9.98(11.26) 62.03(61.19)
[PEG-monoSF(m=12,n=3)] 51 18.57(18.44) 28.88(30.06)
[PEG-monoSF(m=12,n=5)] 46 16.08(15.36) 40.15(41.74)
[PEG-monoSF(m=12,n=10)] 35 11.02(10.84) 56.99(58.90)
[PEG-monoSF(m=16,n=3)] 42 17.69(16.69) 28.06(27.21)
[PEG-monoSF(m=16,n=5)] 38 12.97(13.89) 37.01(37.73)
[PEG-monoSF(m=16,n=10)] 34 9.98(10.08) 52.89(54.79)
[PEG-diSF(m=20,n=3)] 47 23.88(24.10) 18.25(19.64)
[PEG-diSF(m=20,n=5)] 44 21.62(20.45) 25.98(27.78)
[PEG-diSF(m=20,n=10)] 36 17.96(18.15) 50.02(49.32)
[PEG-diSF(m=24,n=3)] 40 23.08(22.24) 19.97(18.13)
[PEG-diSF(m=24,n=5)] 38 18.67(19.10) 25.02(25.94)
[PEG-diSF(m=24,n=10)] 36 16.88(17.08) 43.27(46.41)
[PEG-diSF(m=32,n=3)] 36 18.87(19.28) 14.02(15.71)
[PEG-diSF(m=32,n=5)] 33 16.04(16.87) 20.87(22.91)
[PEG-diSF(m=32,n=10)] 31 14.87(15.28) 42.68(41.50)

Parenthesis are theoretical percent value of sulfo group and EO group.

Thin layer plate :
Developer ;

Detection . pinakriptol UV or Iz vapor

E. Merck Co., silica gel 60G(0.2mm)
isopropanol/acetic acid/water(80:10:10, v/v)
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Fig. 1. IR spectrum of a-sulfonated lauroyl triethylene
glycol esters.
(A) © PEG-monoSF(m=10, n=3),
(B) : PEG-diSF(m=20, n=3)
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Table 2. Infrared Characteristic Absorption Bands of «-Sulfonated Fatty Acid Polyethylene

Glycol Esters

\W Vs Vas
Compound ~-OH >C=0 -0- S=0 S5=0
3450 1742 1150 1379 1234 1120
[PEG-monoSF(m=10, n=3)] 3450 1740 1151 1378 1235 1118
[PEG-monoSF(m=10, n=5)] 3450 1740 1152 1376 1239 1121
[PEG-monoSF(m=10, n=10]] 3453 1745 1147 1378 1233 1119
[PEG~monoSF(m=12, n=3}]
[PEG-monoSF(me12. n=5)] 3453 1745 1149 1379 1236 1120
[PEG-monoSF(m=12, n=10)] 3452 1746 1151 1375 1232 1122
[PEG-monoSF(m=16, n=3)] 3450 1743 1147 1376 1238 1120
[PEG-monoSF(m=16, n=5)] 3450 1745 1147 1374 1234 1119
[PEG-monoSF(m=16, n=10)] 3450 1742 1149 1376 1235 1124
[PEG-diSF(m=20, n=3)] - 1739 1150 1378 1236 1120
(PEG-diSF(m=20, n=5)] - 1738 1151 1375 1234 1120
[PEG-diSF(m=20, n=10)] - 1740 1152 1375 1240 1125
Eﬁigjﬁiﬁz:;‘ :f;;} - 1741 1148 1376 1238 1124
(PEC-diSF(me32, ne3)] - 1744 1150 1374 1235 1122
[PEG-diSF(m=32 1=5)] - 1745 1150 1377 1234 1120
[PEG-diSF(m=32, n=10)] - 1740 1151 1375 1245 1123
- 1737 1152 1378 1244 1122
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Fig. 2. "H NMR spectrum of a-sulfonated lauric acid.
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Fig. 3. "H NMR spectrum of a-sulfonated lauroyl
pentaethylene glycol monoester

(PEG-monoSF(m=10, n=5)).
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-

Fig. 4. "H NMR spectrum of a-sulfonated lauroyl
decaethylene glycol mnoester (PEG-monoSF(m=10,
n=10)).

Fig. 5. 'H NMR spectrum of a-sulfonated lauroyl

pentaethylene glyco! diester
(PEG-diSF(m=20, n=5).
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Table 3. "H-NMR Chemical Shift of Sodium a-Sulfonated Fatty Polyethylene Glycol
Monoe Monoester(PPM)

Functional
Group CHs- CHy  CHCHSONa  -OCH -O-CHSONa (l?
"3H :16H (2 S 10H CH C-0-CH
Compound oH
[PEG-monoSF(m=10, n=3)] 087 127 208 364 396 425 45
[PEG-monoSF(m=10, n=5)] 088 125 206 37 391 424 4%
[PEG-monoSF(m=10, n=10)] 08 1% 1% 366 39 422 4%
[PEG-monoSF(m=12, n=3)] 086 1.24 19 369 397 423 44
[PEG-monoSF(m=12, n=5)] 088 1% 206 370 3% 419 4%
[PEG-monoSF(m=12, n=10)] 087 27 207 366 396 420 453
[PEG-monoSF(m=16, n=3)] . 087 128 2 368 376 426 452
[PEG-monoSF(m=16, n=5)] 0.8 1.26 1.96 37 389 428 4%
[PEG-monoSF(m=16, n=10 086 1.28 206 368 393 430 451

Table 4. "H-NMR Chemical Shift of Sodium a-Sulfonated Fatty Polyethylene Glycol

Diesters(PPM)
Functional
Group CH; —CHr -CH»CHSONa -O-CH;- -CH,-CHSO;Na 0
:6H : 32H :4H - 8H :Z2H Il
Compound -C-OCH;-
: 4H
[PEG-diSF(m=20, n=3)] 087 1.27 2.8 370 398 430 453
[PEG-diSF(m=20, n=5)] 0.8 15 24 368 397 428 450
[PEG-diSF(m=20, n=10)] 089 16 207 372 391 42 4%
[PEG-diSF(m=24, n=3)] 0.83 127 1.9 369 393 428 457
[PEG-diSF(m=24, n=5)] 086 1.28 197 370 3% 427 454
[PEG-diSF(m=32, n=3)] 085 1.27 203 368 392 431 456
[PEG-diSF(m=32, n=5)] 087 1.5 2.06 366 393 432 4%
[PEG-diSF(m=32, n=10)] 088 1.2%6 2.08 37N 392 429 458
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