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Scheme 1 Structures of N-acyl-L-serine
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2.1 3% N-BEE-L-2F 8™ mIRIE

B B R G Y NMR (500 MHz, DMSO-dg ) i3 LA S OT R 0 i A5 2RALE

N-1TFERkIE-L-22 1R ,C, Hy NO s 15 55 62 ~64 Cs[aly = +7.947, (¢ 1.0 CH,OH) ;IR (KBr) ,
o/cm”" ;3401 ,2994 1749 1687 ,1577 ,1471 1212 ,1037 ,722 ; H:rf1 3401 em ™ '[ffiE i N—H F1 O—H {4
P2l , 1749 em ™~ RHRILN) C=0 MM Pk3h , 1687 cm ™ Nk [ C=0 ik sh,1577 em ™' Ky N—H 2
¥R ,1037 em ™' 2 O—H [H N PR 30,722 em ™'y CH, i N HE4EHE S, 'H NMR,5:0.80 (3H,t,
CH,(CH,),CH,),1.23(8H,m,CH,(CH,),CH,) ,1.55(2H, m,CH, (CH,),CH,) ,2.26 (2H,t,COCH, ) ,
3.30(1H,b,CH,0H),3.77 (2H, m,CH,OH) ,4.23 (1H,t,CHNH),8.03 (1H,t, CHNH) ,11.2 (1H,t,
COOH) , ESI-MS:; positive(m/z) :232. 15, [ M + 1] * ; JTTE A Hr S2E (i+814) /% : C 57.09(57.16) ,
H9.35(9.20) ,N 6.54(6.03) ., HAhth %55 1t C,SENa,

N-+ 2k He-L-22 5 JR , C,s Hyy NO, s 15 5 83 ~85 C 5[]} = +7.418,(c 1.0 CH,OH) ; IR(KBr) ,
o/cm ™" ;33392997 1750,1670,1581,1475,1210,1050,725 ; H:rf1 3339 em ™' [ffif iy N—H F1 O—H {45
#R&3),1750 em ™" ARILH) C=0 45 PR, 1670 em ™ NEEHE [ C=0 i HR3),1581 em ™'y N—H 2
M43, 1050 em ™' 2 O—H T N 25 fi 3 25,725 em ™' 2 CH, i 3% 3EHE D), "H NMR,5:0.84 (3H, t,
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CH,(CH,),CH,),1.25(16H,m,CH, (CH,),CH,),1.75(2H,m,CH, (CH, ) ;CH, ) ,2. 20(2H,t,COCH, ) ,
3.32(1H,b,CH,0H),3.60(2H, m, CH,OH) ,4.25(1H;t,CHNH),7.90 (1H,t, CHNH) ,11. 07 (1H, t,
COOH) , ESI-MS ; positive(m/z) :288. 12, [ M + 1] " ; JGE /M L (8B H) /% : C 62.69 (62.65)
H7.48(7.26) ,N 4.57(4.84) . HihEh 45 51t % . C,,SENa,

N-+- DUk SE-L-22 5% , C,, Hyy NO, s #5585 ~87 C5 [l = +5.977(c 1.0 CH,OH) ;IR (KBr) ,
o/cm ™' :3391,2990,1752,1683,1575,1468 ,1222,1040,728 ; H:r 3391 em ' [ff5i y N—H Fi1 O—H {145
P35 ,1752 em ™ RILM C=0 M5 IR 5),1683 cm ™' JyEEMH#E . C=0 M4EIR3h,1575 em ™' ) N—H 25
%3 ,1040 em ™' fy O—H & N2 ¥R 30,728 em ™' 3 CH, | N #E 42 Fh.' H NMR, 8:0. 89 (3H, t,
CH,(CH,),CH,),1.28 (20H, m, CH, (CH, ), CH;), 1.62 (2H, m, CH, (CH,),, CH, ), 2.26 (2H, t,
COCH,) ,3.35(1H,b,CH,0H) ,3. 88 (2H, m,CH,0H) ,4. 36 (1H,t,CHNH) ,7. 86 (1H,t, CHNH) , 11. 23
(1H,t,COOH) , ESI-MS positive (m/z) :316.24, [M + 1] " ; JLE /3 ML IE (31 AH) /% : C 64.73
(64.75) ,H 10.34(10.52) ,N 4.26(4.47) ., HehEhn45 502 . C,,SENa,
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Table 1 Aqueous surface activity of sodium N-acyl-L-serine at 298. 15 K

Surfactant eme/ (mmol -L™1) Veme/ (MN-m - ) pCay IOIOF".M/( mol -cm ™2 ) Amin/nm2
CgSENa 11.6 42.1 2.44 2.14 0.78
C,,SENa 5.8 39.4 2.62 2.97 0.56
C4SENa 3.2 36.3 2.73 3.04 0.55
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Table 2 Influence of temperature on the parameters of micellization for sodium N-acyl-L-serine

Surfactant  T/K  cme/(mmol+L™!) y/ (mN-m™") AG,/(kJ-mol ') AH},/(kJ-mol =') = TAS}/(kJ-mol ~') AS},/(J-mol ~'-K ")
CgSENa  298.15 11.6 42.1 -22.10 -2.75 -19.34 64.91
308. 15 14.0 42.7 -21.89 -2.94 -18.95 61.51
318.15 16.4 43.8 -21.72 -3.13 -18.59 58.45
328.15 18.4 44.2 -21.80 -3.33 —-18.46 56.29
C;,SENa  298.15 5.8 39.4 -25.52 -2.91 -22.61 75.86
308. 15 6.9 39.9 —-25.49 -3.11 -22.37 72.64
318.15 8.7 40.1 -25.47 -3.31 -22.14 69. 65
328.15 9.4 41.3 -25.40 -3.53 -21.87 66.67
C14SENa  298.15 3.2 36.3 -28.53 -4.27 -24.27 81.42
308. 15 4.5 36.6 -27.71 -4.55 -23.16 75.18
318.15 5.3 37.0 —-27.68 -4.85 -22.82 71.77
328.15 6.6 37.4 -27.36 -5.16 -22.19 67.66
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Fig.1  Surface tension vs logarithmic concentration for aqueous solutions of sodium N-acyl-L-serine at different
temperatures
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Synthesis and Thermodynamics of
Micellization of Sodium N-Acyl-L-serine

LIANG Yaqing”", HU Zhiyong"* , CAO Duanlin®
(“School of Chemical Engineering and Environment , North University of China ,Taiyuan 030051 ,China;
* Department of Chemistry ,Changzhi College , Changzhi 046011, China)

Abstract N-Acyl-L-serine based surfactants were synthesized by using L-serine and three kinds of acyl
chloride. The chemical structures of the prepared compounds were confirmed by 'H NMR, ESI-MS and
elemental analysis. The aggregation behaviors of sodium N-acyl-L-serine in water were investigated by surface
tension at temperatures of 298 K, 308 K, 318 K, 328 K, respectively. From these measurements, the critical
micelle concentrations( cme ) , the surface tension at the cme(y,,.) , saturated adsorption capacity I, and
the standard thermodynamic parameters of micellization were calculated respectively. In term of the equation of
cme and temperature, the thermodynamic parameters by using phase separation model indicate that the
standard Gibbs free energy (AG;,) of micellization is negative, the absolute value of the standard enthalpy of

0

micellization, AH; , is much smaller than the that of TAS; in the aqueous solution. Temperature-dependant

m
change of the standard enthalpy of micellization shows the micellization process is enthopy-driven. With the
temperature increasing, the micellization is enthalpy-entropy compensated.

Keywords N-acyl-L-serine,micelle ,thermodynamic parameter,surface activity



