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Abstract : Optically pure (S) ethyl-2-hexan-l-01 (S)4 is prepared for the first time ti-om (S) ethyl-2-hexanoic 

acid. Nucleophilic addition of sodium bisulfite on the bis [(S) ethyl-2-hewl] makate gives rise to an equimoiar 

mixture of two opticaRy active sodium bis [(S) ethyl-the@] sulfosuccinates diastereoisomers. The ctitical 

micelle concentration of these new optically active surfactants is almost identical to those of the well known 

mcemic “Aenasol OT” 

Separation techniques based on chiml surfactants like micellar chromatography or liquid-liquid extraction 
afford new attractive means for racemate resolution 1. The enantioselective ability of chital micelles or other 
surfactant aggregates has been mostly applied in micellar catalytic hydrolysis in aqueous solutions 2 as well as in 
organic solvents by using reverse micelles or reverse water in oil microemulsions.2b-eJ Although various 

surfactants or mixture of surfactants and cosurfactants have been studied, relationships between the location of 
the surfactant chirality and the enantioselective ability of the resulting aggregates have not yet been established. 
Our approach to this problem is to use a single surfactant with, alternatively or simultaneously, an optical activity 

on the hydrophobic chain or near the polar head group. We have chosen a well known and widely used4 
surfactant molecule 1 [bis(cthyl-2-hexyl) sodium sulfosuccinate : “Aerosol OT”] containing three chiral carbon 
atoms, two on the lipophilic ethyl-Zhexyl susbtituents and one on the sulfosuccinate hydrophilic skeleton, which 
in fact has always been used as a mixture of eight diitereoisomets. 

1 : “Aerosol OT” 
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In this paper, we wish to describe the first synthesis 5 of optically pure (S)ethyl-2-hexan- l-01 and its use 

for the preparation of “Aerosol OT” 1 with a lipophilic optical activity. 

- Synthesis of (S)ethyl-2-hexan- l-01 

(S)ethyl-2-hexan-l-01 4 is prepared from the commercially available racemic ethyl-2-hexanoic acid 2 

(Scheme 1). 
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a : (RJa-metbylbenzylamine (1 eq), CH$N, N2, RT. then standing 3 we&s at lS’C, filtration of crystallized impure (R,S) 3 ; b : 
five recrystallisations in CH$N ; c : HCI lN, ether, 24 h ; d : BH3-MeZS (1 eq), THF, - 20°C then RT overnight followed by 
distillation ; e : BF3-MeOH, reflux, 72 h ; f : LiAlH4 (1 e-q), ether, 1 h at O’C then 2 h at RT followed by distillation. 

Scheme 1 

The diastereoisomeric salts of (R)a-methylbenzylamine are separated by selective crystallisation in 

acetonitrile. The pure (S,R) ammonium salt 3 ([U]D = + 7.7”, Hfl, 25 g.l-I), isolated with 51 % yield after 

successive rectystallisations, is hydrolyzed with diluted hydrochloric acid in biphasic water-ether medium thus 

affording optically pure (S)ethyl-2-hexanoic acid (S) 2 ([ah = + 8.2”, neat) 7 with 97 % yield. The optical purity 

of(S) 2 is confirmed by *SC NMR spectroscopic study of its quinine salt.* (S)ethyl-2-hexan-l-01 (S) 4 is 

obtained either by direct reduction of ($2 with BH3 (path d, 73 % yield) or by reduction of the methylester (S) 

5 with LiAlH4 (path e, 72 46 overall yield). Whatever the reduction procedure, the alcohol, purified by 

distillation, exhibits the same specific rotation ([aID = + 3.3”, CHC13, 55g.k1). The optical purity of(S) 4 is 

confirmed by 13C NMR study of its ester of R(+)MTPA (Masher’s ester) 9 : the spectrum of the MTPA ester of 

racemic alcohol shows two pairs of peaks respectively at 30.27-30.18 ppm and 23.71-23.63 ppm corresponding 

to carbon atoms of each diastereoisomer while unique peaks are observed for the MTPA ester of(S) 4. 
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- Preparation of optically active “Aerosol OT” 1 

The synthesis of the sulfosuccinic diester 1 is achieved by a slight modification of the usual procedure in two 
steps from maleic acid and (S)ethyl-2-hexan-l-01 (S) 4 (Scheme 2). 

0 
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C\ 

0- 

a : (s) 4 (1.9 es), PrSA (0.05 ect), toluene-dioxane (75/z), reflux, 72 h ; b : N*s@ (2 esh ~~-isopropanol(50~50)~ 90”=, 24h. 

Scheme 2 

The bis [(Qethyl-2-hexyl] maleate (S,S) 6, obtained by esterlfication of maleic acid by (S) 4 catalyzed by 
F’TSA, is sulfonated with sodium bisulfite in water-isopropanol to. The sulfonation product, which is a mixture 
of two diastereoisomers, is isolated with 77 % yield after purification by colwnn chromatography on silica gel ; 
the unique side product is unreacted 6 and under our experimental conditions hydrolysis of the sulfosuccinic 

diester does not occur. The specific rotation of 1 depends to a large extent on the solvent and on the wavelength : 
the specific rotation is higher in non polar solvents and increases when the wavelength is decreased (Table 2). 

The addition of biiulfite on the activated double bond of maleate (S,S) 6, which in our conditions involves 
an ionic mechanisml1, is not enantioselective and gives rise to an equimolar mixture of two diitereoisomets with 
R and S configuration of the carbon bearing the sulfonate anion. Since no discrimination between the two sodium 
salt diastereoisomers could be observed by usual methods, the presence of equimolar amounts of each 
diastereoisomer has been demonstrated by NMR spectroscopic study of their (R) a-methylbenzylammonium salts 

The bis [(S)ethyl-2-hexyl] (R) a-methylbenxylammonium sulfosuccinates 7a and 7b are easily and 

quantitavely obtained by a cation exchange between the amine hydrochloride and 1 in biphasic system.12 
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Both the lH and the l3C NMR spectra of this mixture of ammonium salts show a diastereoisomeric 
discrimination. In the 1% NMR spectrum, the discrimination is mainly observed for the secondary carbon of the 
sulfosuccinic part (C3 : 33.36 and 33.44 ppm) and the two carbonyl nuclei (C4: 168.92 and 169.06 ppm ; Cl : 
17 1 .O 1 and 17 1 .OS ppm). The lH NMR spectrum shows a discrimination between the two diastereotopic nuclei 
Hsand Hb (see experimental section). In all cases, the two peaks corresponding to nuclei of each diastereoisomer 
are of equal intensity thus demonstrating the presence of equimolar amounts of each diastereoisomer. 

a 

PII-CH-NH 3 OO s 

I 
3 

CH3 12’ 

7a (R,R,S,S) 

7b (RAW 

- Surfactant properties of the new optically active “Aerosol OT” 1 

The critical micelle concentration (CMC) of optically active “Aerosol OT” 1 has been determinated by 
conductivity and surface tension measurements (Figure 1). Within the accurancy of the measurement the CMC 

value ( 1.4 mM) is almost identical to those of mcemic “Aerosol Or 1 ( 1.1 mM) prepared and purified by the 
same procedure. Moreover, the similarity of the molar surface excess I and of the areas per molecule A at the alr- 

water interface calculated for racemic and optically active “Aerosol OT” (Table 1) demonstrates that the optical 
activity on the lipophilic chains does not significantly affect the interfacial properties and the process of 
micellization. The similar properties determined here for diastereoisomeric surfactants are in good agreement with 
previously described comparative studies of other enantiomerlc surfactants.l3 
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Figure 1 : Surface tension and equivalent conductivity vs log (concentration) (mo1.t 1) for aqueous solutions of optically active 1 

(a) : (+ - + - + ) surface tensiony (mN.m 1) 

(b) : f&A-A ) log equivalent conductivity~ (ms.l.cni ’ . mole ’ ) 

- Conclusion 

The synthesis of (Sjethyl-2-hexanol described here for the first time is useful for large scale prepamtions and 
affords means to prepare optically active surfactants such as “Aerosol OT” with enantiomerlcally pure chiral 
lipophilic chains. The mixture of two “Aerosol OT” diastereoisomers, resulting from the non enantioselective 
addition of biaulflte anion to the optically pure. maleate diester, exhibits the same surfactant properties than the 
racemic compound. Further studies are currently being developed in our Laboratory to estimate the 
enantioselective ability of optically active AOT agregates in chemical reactions or in racemate resolution and to 
separate the surfactant diastereoisomers. 

Acknowledgments We thank CNRS “GDR Nouveaux Matiriaux Tensioactifs” for financial support and MRT 
for a grant to X. Chasseray. 
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EXPERIMENTAL SECTION 

Commercial grade reagents were used without purification. Solvents were distilled by conventional methods. 
NMR spectra were recorded on a Jeol FX 90Q [lH (89.55 MHz) and 13C (22.50 MHz)] and a Trucker AM 300 
MHz [lH (300 MHz) and 13C (75.47 MHz)] (Centre de Mesures Physiques de l’ouest). The substitution of the 
carbon atoms were deduced from DEP’I 13C NMR spectra. High resolution mass spectra have been obtained by 
using a Varian MAT 3 11 spectrometer (Centre de Mesures Physiques de I’Ouest). Polarimetry measurements 
were performed on a Perkin-Elmer 241 MC apparatus. Surface tension measurements were obtained by the ring 
method with a Kriiss KIOT tensiometer. Conductivity measurements were carried out by using a radiometer 
CDM 80 equiped with a CDC 104 type radiometer electrode. Gas chromatography analysis were performed with 
a Carlo Erba FTV series 4000 instrument with a RSL 150 (apolar), 25 m long, capillary column ; temperature 
programme : isotherm at 40°C for 4 min, then increased at a rate of lO”C/min to 200°C and isotherm at 200°C ; 
detector and injector temperatures : 250°C and 2 10°C ; carrier gas N2, pressure : 90 kPa. HPLC analysis were 
performed with a Waters 600E system equipped with a RP18 5nm, 25cm length (chrompack) column ; UV 

detection at 254 nm (LDC spectromonitor) ; eluant : methanol, lml.mtrl. Elemental analysis were obtained from 
the “Service Central d’Analyse” (CNRS Vemaison). The results of elemental analysis are not significant for the 
hygroscopic compound 1 because the hydration number depends on the rapidity of the analysis. 

- (S)ethyl-2-hexanoic acid : (S) 2 

(S)ethyl-2-hexanoic acid was obtained by recrystallisation of its (R) phenyl- 1-ethylamine salt according 
to the procedure previously mentionned7. A solution of 12.6 g (0.104 mole) of(R) phenyl-1-ethylamine in 420 
mL of acetonitrile has been added dropwise (addition time : 30 mn) under nitrogen to a solution of 15 g (0.104 
mole) of ethyl-2-hexanoic acid in 420 mL of acetonitrile. A gentle stirring has been maintained for two hours. The 
mixture was then allowed to stand at 15°C for 2 1 days. The precipitate of impure (S,R) salt 3 was separated by 

filtration, dried at 50°C overnight and recrystallized live times in acetonitrile. (S, R) 3 : Isolated yield 7.06 g (51 
%) ; [a]D = + 7.7” (water, c = 25 g.l -1) ; 1H NMR (89.55 MI-Ix, D20,6 ppm) : 0.85 (t, J = 7 Hz, 2CH3), 1.26 

(m, 4CH2), 1.65 (d, J = 7 Hz, CH3), 2.11 (m, CH), 4.74 (q, J = 7 Hz, CH) ; 7.49 (s, ArH) ; 1% NMR (22.5 
MHz, D20, 6 ppm) : 14.22 (CH3), 15.82 (CH3), 22.26 (CH3), 24.62 (CH2), 28.44 (CH$, 32.01 (CH2), 

34.80 (CHz), 53.36 (CH), 53.49 (CH), 128.90 (C ortho), 131.37 (C pam), 131.64 (C meta), 140.96 (C ipso), 
188.60 (CO) ; Elemental analysis found : 72.51 % C, 9.97 % H, 5.44 % N, 11.72 % 0, calculated : 72.41 % C, 
10.17 % H, 5.28 % N, 12.06 46 0. 

(S) 2 has been isolated by hydrolysis of (S,R) 3 salt according to the following procedure : 125 mL of 1M 
chlorhydric acid and 250mL of ether were added to 7.06 g (26.6 mmole) of (S,R) 3 salt and the resulting mixture 
vigourously stirred for 24h. The organic layer was separated by decantation and the aqueous phase washed three 
times with 100 mL of ether. The combined organic phases have been washed twice with 250 mL of brine and 
dried over sodium sulfate. (S) 2 has been isolated after removal of the solvent under vacuum : 3.72 g (97 %), 
liquid. [o]D = + 8.2” (neat) ; litt 7 : + 8.2” ; GC TR = 10.85 mn, 100 % ; 1H NMR (89.55 MI-Ix, CDC13,6 ppm) : 
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0.88 (t, J = 7 Hz, CH3), 0.94 (t, J = 7 Hz, CH3), 1.20-1.80 (m, 4CH2), 2.25 (p, J = 7 I-Ix, CI-I), 10.30 (broad, 
CO2H) ; t3C NMR (22.55 MHz, CDCl3,6 ppm) : 11.71 (CH3), 13.88 (CH3), 22.68 (CH2), 25.22 (CH& 

29.58 (CH2), 31.51 (CH2), 47.25 (CH), 183.25 (CG$I) ; elemental analysis found : 66.89 96 C ; 11.16 % H ; 
calculated:66.67%C; il.ll%H. 

- Determination of the optical purity of(S) 2 

The optical purity of(S) 2 has been determinated according to the previously described procedure* by 1% 
NMR spectroscopic study of its quinine salt. The quinine salts of (mc) 2 and (S) 2 have been prepared as follow : 
a solution of quinine (0.9 g, 2.77 mmole) in 60 mL acetone was added to a solution of (rat) 2 or(S) 2 (0.4 g, 
2.77 mmole) in 20 mL acetone ; the reaction mixture was allowed to stand for 12 hours at 0°C. The quinine salts 
were isolated after concentration under vacuum. The t3C NMR spectra (75.47 MI-Ix, CDC13) of (rat) 2 and (S) 2 
quinine salt shows respectively a pair of peaks at 25.72 and 25.88 ppm for the corresponding carbon atoms in 
each diastereoisomer and only one peak at 25.88 ppm corresponding to unique diastereoisomer. 

- (S)ethyl-2-hexan-l-01 : (S) 4 

(S)ethyl-2-hexan-l-01 has been prepared by two independent ways : 

Reduction of(S) 2 with w 

Two borane sources have been tested (BH3.Me2S and BH3.TI-W). The reduction with the sulfur complex is 
more efficient. A solution of BHJ.Me# (6.9 mmole) in 10.5 mL THF was added dropwise under nitrogen to a 
solution of(S) 2 (lg, 6.9 mmole) in 7 mL THF previously cooled at -20°C. When the addition was complete 
(5mn), the reaction mixture was allowed to stir at room temperature overnight. A mixture of 25 mL THF and 25 
mL water, was then added at 0°C THF was then partially removed under vacuum and the resulting mixture 

extracted three times with 50mL ether. The combined organic phases were then washed with 50 mL of dilute 
sodium bicarbonate (30 %) and dried over sodium sulfate. (S) 4 has been isolated after concentration under 
vacuum : 0.66 g (73 %) ; liquid ; [U]D = +3.4” (CHCl3,58 g.l-1) ; CC : tu = 7.7 mn, 90 %. 

- Reduction of the methvl ester(S) 5 with LiAI&_ 

The methyl ester(S) 5 has been obtained either by acid catalyzed reaction of methanol with (S) 2 or reaction 
of BF3.MeGH with (S) 2 the respective yields were 7 1 % and 75 %. The first procedure is more efficient for 
large scale preparations. (S) 5 : liquid, [U]D = + 7.6 (CHC13, 75 g.l-1) ; CC : tR - 8.73 mn, 100 % ; 1H NMR 
(89.55 MHz, CDCl3,6 ppm) : 0.88 (t, J = 7 Hz, 2CH3), 1.10-1.80 (m broad, 4CHz), 2.24 (p, J = 7 Hz, CH), 

3.67 (s, OCH3). Mass spectrometry (El, 70 eV) : M+*(calc) : 158.1307, M+‘(found) : 158.1304 (0.3 %) ; 
presence of fragments resulting from a Mac-Lafferty renrmngement at M+‘- C2II4 (talc) : 130.0994, M+‘- C2H4 
(found) 130.0995 and at M+*-C4 I& (found) : 102.0. 
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LiAl% (1.85 g, 48.5 mmole) was slowly added at 0°C to a solution of(S) 5 (7.7 g, 48.5 mmole) in 1OOmL 
ether. The reaction was allowed to stir at 0°C for 1 hour, at room temperature for 2 hours and then filtrated. A 
saturated aqueous NH&l solution (1L) was added to the organic filtrate. After addition of few drops of 
concentration HCI, the aqueous phase was extracted twice with 200 mL ether. The combined organic phases were 
washed twice with 200 mL brine and dried over sodium sulfate. (S) 4 has been isolated after removal of the 
solvent under vacuum and distillation under reduced pressure : 5.82 g (92 %), bp = 60°C (7 mbar), [o]D = + 

3.3” (CHC13, 53 g.l-l), CC : & = 8.97 mn, 100 % ; 1H NMR (89.55 MHx, CDCl3,6 ppm) : 0.89 (t, J = 7 I-Ix, 

2CH3), 1.28 (m broad, 4CH2 and CH), 1.34 (s, OH), 3.55 (d, J = 3.5 I-Ix, CH2) ; 13C NMR (22.55 MHz, 
CDC13, 6 ppm) : 11.01 (CH3), 13.99 (CH3), 23.06 (CHz), 25.35 (CH2), 29.11 (CH2), 30.15 (CH2), 41.99 

(CH), 65.10 (CH2-0). Mass spectrometry (EI, 70 eV) : M+‘-H2Cl (talc) : 112.1252, M+‘- H$) (found) : 
112.1244 ; M+‘- CH30H (talc) : 98.1095, M +*- CH30H (found) : 98.1094 ; M-not observed. Elemental 
analysis found : 73.98 % C, 13.93 % H ; calculated : 73.85 % C, 13.85 % H. 

- Determination of the optical purity of(S) 4 : 

The optical purity of (S) 4 has been determined by NMR spectroscopy of its Masher’s ester. (R) [2- 
methoxy-2-phenyl-2-(trifluoromethyl) acetic] esters of(S) 4 and (rat) 4 have been prepared by reaction of MTPA 

(500mg, 2.1 mmole) with (S) 4 or (rat) 4 (290 mg, 2.1 mmole) in the presence of catalytic amount of PTSA (40 
mg) in toluene at reflux for 24 h, followed by usual washing with water. The 1% NMR (CDCl3, 75.47 MHz) 
spectrum of Masher’s ester of (rat) 4 shows two pairs of peak respectively at 30.27-30.18 ppm and 23.7 l-23.63 
ppm corresponding to carbon atoms of each diastereoisomer while unique peaks are observed in the spectrum of 
(S) 4 Masher’s ester. The spectroscopic data (6 ppm) arc : (rat) 4 MTPA ester : 10.89 (CH3), 13.98 (CH3), 

22.90 (CH2), 23.63 and 23.71 (CH2, (R,S) and (R,R) diastereoisomers), 28.79 (CH2), 30.18 and 30.27 (CH2, 
(R,S) and (R,R) diastereoisomem), 38.69 (CH), 55.41 (OCH3), 68.59 (OCH2), 123.42 (lJc_P = 288 I-Ix, CF3), 
127.96 (CH, aromatic), 128.39 (CH, aromatic), 129.58 (CH, aromatic), 132.47 (C ipso), 166.78 (CO). 

(S) 4 MTPA ester : 10.89 (CH3), 13.98 (CH3), 22.91 (CH2), 23.64 (CH2, (R,S) diastereoisomer), 28.81 

(CH2), 30.28 (CH2, (R,S) diastereoisomer), 38.71 (CH), 55.41 (OCH3), 68.60 (OCH2), 123.43 (*Jr--F = 288 
Hz, CF3), 127.41 (CH, aromatic), 128.39 (CH aromatic), 129.58 (CH, aromatic), 132.49 (Cipso), 166.78 

(CO). 

- bis [(S)ethyl-2-hexyl] maleate : (S,S) 6 

2.70 g (23.3 mmole) of maleic acid, 0.14 g of PTSA, 5.77 g (44.0 mmole) of(S) 4 in 15mL of dioxan and 
50mL of toluene were refluxed with axeotropic removal of water using a Dean-Stark apparatus for 72 hours. 
After concentration under vacuum the mixture was treated with 250 mL ether and washed with 120 mL of a 
saturated aqueous solution of NaHC03, twice with 150 mL of NaOH 0.1 N and with water to neutral PH. The 
organic phase was then dried over sodium sulfate ; removal of the solvent under vacuum afforded crude (S,S) 6 
which was then purified by column chromatography on silica gel (eluent : hexane-ether 6(v40, Rf = 0.7 1) : 6.3 g 
(84 %), liquid, CC : TV = 24.8 min, 100 %, [o]D = + 4.3” (CHCl3, 74.4 g.l-l), 1H NMR (89.55 MI-Ix, CDC13, 
6 ppm) : 0.89 (m broad, 4 CH3), 1.25 (m broad, 8 CH2 and 2 CH), 4.09 (d, J = 5.4 Hz, 2 CH2-0), 6.22 (s, 2 

CH=) ; 13C NMR (22.55 MHz, CDC13,6 ppm) : 10.71 (CH3), 13.80 (CH3), 22.79 (CH2), 23.58 (CH2), 28.75 
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(CH2), 30.18 (CHz), 38.56 (CH), 67.43 (CHz-0), 129.57 (CH =), 165.11 (CO). Mass spectrometry (EL 70 

eV) : M+‘(calc) : 340.2613, M+‘(found) : 340.2619 (talc). Elemental analysis found : 71.04 % C, 10.67 % H ; 

. calculated : 70.53 % C, 10.58 % H. 

- bis [(S)ethyl-2-hexyl] sodium sulfosuccinates : 1 

The sulfonation of the maleate has been performed following the previously described procedureto. A 
solution of sodium bisulfite (1.77 g, 17 mmoles) in 28 mL of water was added under nitrogen at room 
temperature to a solution of maleate 6 (2.91 g, 8.5 mmoles) in 38 mL of t-propanol. The mixture was then 
heated at 80°C for 48 hours. The reaction was monitored by thin layer chromatography (eluent : ethylacetate- 
methanol 80/20,6 Rf = 0.84, 1 Rf = 0.49). The crude reaction mixture was then concentrated to dryness under 

vacuum, treated with 200 mL of ether and the inorganic precipitate removed by filtration. The organic filtrate 
was dried over sodium sulfate. Crude 1, obtained by removal of the solvent under vacuum has been purified by 

column chromatography on silica gel (eluent : ethylacetate-methanol 80/20). Traces of water were removed by 
drying a solution of 1 in chloroform over sodium sulfate followed by removal of the solvent and heating the 
resulting paste at 40°C under reduced pressure (5 mmHg) for 48 h. 2.70 g (77 %), paste. IH NMR (CDCl3, 
89.5 MHz, 6 ppm) : 0.88 (m broad, CH3), 1.25 (m broad, CH2), 3.15 (m broad, -C&-CHSOsNa), 3.92 (d, 

3J”_H = 5 Hz, O-Q&&H), 4.08 (d, ~JH_H = 5 I-Ix, 0-C&-CH), 4.33 (m, CHS03Na). *Q NMR (CDCl3, 
22.5 MHz, 6 ppm) : 10.84 (CH3), 14.07 (CH3), 23.00 (CH2), 23.39 (CH2), 23.60 (CHz), 28.97 (CH$, 

30.10 (CH2), 30.29 (CH2), 33.1 &Hz-CO2-), 38.47 (CH), 38.69 (CH), 61.36 (-CH-SO3), 67.59 (O-C&), 
68.83 (0-cH$, 169.73 (C=O) ; 17 1.63 (C=O). HPLC : t r = 3 min (100%). 

1 is slightly hygroscopic and must be stored in an exsiccator. 

Polarimetric measurements must be performed on dilute solutions in order to ensure a suffkient transmission 
of light and to avoid turbidity. The specific rotation of 1 depends both on the wavelength and the polarity of the 
solvent (Table 2). 

Solvent 

589 rim(a)) 

578 nm (b) 

546 run (b) 

435 nm (b) 
365 run (b) 

Ethanol (e) Cyclohexane (e) 
(24 g.l-I) (4.4 g.l-1) 

+ 2.5 + 4.5 

+ 3.2 + 4.9 

+ 3.6 + 5.4 

+ 6.3 + 9.0 
+ 9.0 + 14.4 

Benzene cc) 

(4.4 g.l-1) 

+ 9.7 
+ 14.4 

(a) : [a]D, Na lamp ; (b) : Hg lamp ; (c) : length = 1 dm. 

Table 2 
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- bis [(S)ethyl-2-hexyl] (R) phenyl-1-ethylammonium sulfosuccinates 7 

A solution of(R) phenyl- 1-ethylamine hydrochloride (110 mg, 0.7 mmole) in 1 mL of water and a solution 
of 1 (300 mg, 0.7 mmole) in 50 mL of hexane were vigourously stirred with a magnetic stirrer for 24hours. 
The organic phase was separated by decantation (the low concentration of AOT avoids the formation of an 
emulsion), washed with water, dried over sodium sulfate.The diastereoisomeric ammonium salts 7 are isolated 
by removal of hexane under vacuum 0.34 g (93 %), oil. 1% NMR (75.47 MHz, CDC13,6 ppm) : 10.78 (CH3, 

7a or 7b), 10.85 (CH3, 7b or 7a), 10.89 (CH3, 7a or 7b), 10. 93 (CH3, 7b or 7a), 14.05 (CH3, 7a and 7b), 
20.91 (CH1-CH-N, 7a and 7b), 22.70 (CH2, 7a and 7b), 22.99 (CH2, 7a and 7b), 23.46 (CH2, 7a and 7b), 
23.67 (CH2, 7a and 7b), 28.90 (CH2, 7a or 7b), 28.92 (CH2, 7a or 7b), 28.97 (CH2, 7b or 7a), 30.08 (CH2, 
7a or 7b), 30.12 (CH2,7b or 7a), 30.32 (CH2, 7a and 7b), 33.36 (CH2-CO-, 7a or 7b), 33.44 &H$O, 7b or 
7a), 38.51 (CH, 7a or 7b), 38.57 (CH, 7b or 7a), 38.74 (CH, 7a and 7b), 51.58 (a-N, 7a and 7b), 61.75 
(CH-SOS-, 7a and 7b), 67.44 (CH2-OCO, 7a and 7b), 68.46 (CHzOCO, 7a or 7b), 68.50 (CHzOCO, 7b or 
7a), 126.75 (CH aromatic, 7a and 7b), 128.58 (CH aromatic, 7a and 7b), 128.97 (CH aromatic, 7a and 7b), 
138.99 (Cipso, 7a and 7b), 168.92 (CO, 7a or 7b), 169.06 (CO, 7b or 7a), 171.01 (CO, 7a or 7b), 171.05 
(CO, 7b or 7a). The separated peaks corresponding to carbon atoms of each diastereoisomers are always of 
equal intensity. 1H (300 MHz, CDCl3,6 ppm) : 0.88 (m, 4CH3, 7a and 7b), 1.27 (m, 8CH2, 7a and 7b), 1.55 

(m, 2CH, 7a and 7b), 1.60 (d, J = 6.8 Hz, CH-CH3, 7a and 7b), 2.85 (dd, 2Ja_b = 17.5 Hz, 3Ja_e = 3.3 Hz, 
CH2 (Ha), 7a or 7b), 2.86 (dd, Sa_h = 17.5 Hz, 3JJa_e = 3.3 Hz, CH2 (Ha), 7b or 7a), 3.06 (dd, 2Ja_b = 17.5 
Hz, 3Jh_c = 6.5 Hz, CH2 (Hb), 7a or 7b), 3.10 (dd, 2J,h = 17.5 Hz, 3Jh_e = 6.5 Hz, CH2 (Hb), 7b or 7a), 
3.95 (d, J = 6 Hz, CH2-0, 7a and 7b), 4.04 (m, CH (Hc), 7aand 7b), 4.40 (q, J = 6.8 Hz, a-CH3, 7a and 
7b), 7.39 (m, ArH, 7a and 7b). HPLC : t r = 3 min. Elemental analysis found : 62.32 % C, 9.20 % H ; 
calculated : 61.85 % C ; 9.08 % H. 

- Critical micelle concentration of optically active 1 

The critical micelle concentrations of optically active 1 [(R,S,S) and (S&S)] and of the full racemic AOT 

(mc) 1 (obtained and purified by the same experimental procedure) have been determined by surface tension and 
conductivity measurements of aqueous solutions of various precise concentrations of optically active lor (rat) 1 
ranging from 10-S M to 1 O-2 M. 

Surface tension measurements 

The superficial tensions y (mN.m-1) of the aqueous surfactant solutions mentionned above were 

measured at 20°C until constant values (the equilibrium is usually reached after 10 to 15 min). The plot of y 
versus log (concentration) shows a break at the cmc : below the cmc y decreases linearly with the log of 

concentration according to Gibbs’ equation (equation (l)), above the cmc the superficial tension remains 
unchanged (Figure 1). 

(1) 
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The superficial excess I and the molecule area A at the water-air interface have been determined from 
the slope of y = f (log concentration) below the cmc. (equations (2) and (3)). 

(2) dY r=_ 1 .- 
2.3 x 2 RT d(logC) 

(3) A = & (N : Avogadro’s Number) 

. . 
Conducttvlhrmeasurem en 

The conductivity X (pS.cm-*) of the aqueous surfactant solutions mentionned above were measured at 
20°C. The variation of the equivalent conductivity A (mS.l-l.cm.mol-t) (obtained from equation (4)) versus the 

square root of the concenttation shows a break at the cmc. 

A = x; lo” ( c : equivalent concentration mo1e.l’ ) 

For brevity requirements, the variation has been plotted with a logarithmic scale in Figure 1. 

REFERENCES 

1 a) Hinxe, W.L. ; Williams, Jr R.W. ; Fu, Z.S. ; Suzuki, Y. and Quina, F.H. Colloid;r and Surfaces 

1990,48,79 ; b) Dobashi, A. ; Ono, T. and Ham, S. Anal. Chem. 198 9,61, 1984 ; c) Nishi, H. ; Fukuyama, 
T. ; Matsuo, M. and Terabe, S. J. Chromatogr. 1990,515,233 ; d) Otsuka, K. and Terabe, S. ibid 1990,515, 

22 1 ; e) Dobashi, A., Ono, T. ; Ham, S. and Yamaguchi, J. ibid 1989,480,413 ; Tetabe, S. ; Shibata, M. and 

Miyashita, Y. ibid 1989,480,403 ; fl Nishi, H. ; Fukuyama, T. ; Matsuo, M. and Ten&e, S. Anal. Chim. Acta 

1990,236,281. 

2 a) Tonellato, U. Colloids and Surfaces 19 89, 35, 121 ; b) Fendler, J.H. and Fendler, E.J. Catalysis in 

MicellarandMacromolecuhuS~tems, Academic Press, New-York, 1975 ; c) Fendler, J.H. Membrane Mimetic 

Chemistry, Wiley Interscience, New-York, 1982 ; d) Ih am, Y. ; Igata, K ; Okuba, Y. and Nango, M. 1. Chem. 

Sot., Chem. Commun. 1989, 1900 ; e) Zhang, Y. ; Fan, W. ; Lu, P. and Wang, W. Synth. Commun. 1988, 

18, 1495 ; f) Zhang, Y. and Li, W. ibid 1988, 18, 1685 ; g) Ueoka, R. ; Matsumoto, Y. ; Moss, R.A. ; 
Swat-up, S. ; Sugii, A. ; Harada, K. ; Kikuchi, J.I. and Murakani, Y. I. Am. Chem. Sot. 1988,110,1588 ; h) 
Sugimoto, T. and Baba, N. Isr. I. Chem. 1979,18,214. 

3 Andriamanampisoa, R. ; Boyer, B. ; Lamaty, G. and Roque, J.P Tetrahedron 1987,43,77. 

4 a) Robinson, B.H. Chem. Britain 1990,26,342 ; b) StNctUIe and Reactivity in Reverse Micelles, M.P. 
Pileni (Ed.), Elsevier, Amsterdam, 1989. 



3914 C. LARPENT and X. CHASSERAY 

5 After submission of this manuscript, Rettinger and al.6 have published another synthesis of optically active 

ethyl-2-hexan-l-01 from ethyl-2-hexanoic acid for analytical purposes without large scale experimental details and 

spectroscopic data. 

6 Rettinger,K. ; Burschka, C. ; Scheeben, P. ; Fuchs, H. and Monsandl, A. Tetrahedron Assymetry 199 1, 

2, 965. 

7 Hit&i, Y. and Tai, A. Bull. Chem. Sot. Jpn 1984,57, 1570. 

8 Webster, F.X. ; Zeng, X.N. and Silberstein R.M. I. Org. Chem. 1982,47, 5225. 

9 a) Ohtani, I. ; Kusumi, T. ; Kashman, Y. and Kakisawa, H. J. Am. Chem. Sue. 199 1, 113,4092 ; b) 

Kusumi, T. ; Fujita, Y. ; Ohtani, I. ; Kakisawa, H. Tetrahedron Lett. 1991,32,2923and 2939 ; c) Dale, J.A. ; 
Dull, D.L. and Mosher H.S. 1 Org. Chem. 1969,34,2543. 

10 Furhop, J.H. ; David, H.H. ; Mathieu, J. ; Liman, U. ; Winter, H.J. and Boekema, E. J. Org. Chem. 

1986, 108, 1785. 

11 Morton, M. and Landfield, H. J. Am. Chem. Sot. 1952, 74,3523. 

12 Marseille, P. ; Ph. D. Thesis, University of Rennes, 199 1. 

13 a) De Weerd, R. ; Van Hal, H. and Buck, H. J. Org. Chem. 1984, 49, 3413 ; b) Moss, R.A. and 

Sunshine, W.L. ibid 19 14, 39, 1083 and 1970, 35, 3581 ; c) Coudert, R. and Durand, R.R. J. Chim. 

Phys.1983,80, 537. 


