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Summary. Varying amounts of water have been solubilized in a micelle solution of sodium 
di-2-pentyl-sulfosuccinate in benzene and the complex permittivity has been observed in the 
range 200 KHz to 10 MHz. Part of a dielectric dispersion is seen, which extends to  higher fre- 
quencies with a broad distribution of relaxation times. Due to  association processes, the static 
dielectric increment is found to vary non-linearly with hydrated micelle concentration and with 
the amount of solubilized water, whereas a linear variation with micelle concentration is found 
if no water is added. These effects are explained on the assumption that part of the solubilized 
water increases the dipole moment of the micelle. 

Additionally, at higher water concentrations, a sudden increase in the conductivity of the 
solution is observed, which is taken to indicate a conformational change of the solubilized micelle. 

Introduction. - In  relation to a general investigation into the properties of 
micelles in apolar media, it is of particular interest to study the effects of solubilizing 
water or other polar systems in the micellar phase1). This could give valuable general 
information with regard to the catalytic effects of micelles and with respect to lipids 
in membranes. 

Previous work on micelle forming amphiphilic compounds in apolar media in- 
cludes some light scattering, vapour pressure, viscosity and NMR. measurements 
[1]-[S], but no dielectric measurements have been published. Since the unsolubilized 
micelle has a considerable dipole moment, it was felt that a dielectric investigation 
would be valuable because of the expected interactions with added water. 

The model system (Aerosol AY = sodium di-2-pentyl-sulfosuccinate) chosen was 
found to be particularly suitable for these experiments and had been previously in- 
vestigated [9]. The number and weight averages of the apparent molecular weight of 
the micelles, determined by vapour pressure osmometry and light scattering [9] 
indicate that the aggregation number is -15 in benzene and that the unsolubilized 
micelle solution is approximately monodisperse. Such a size has also been shown to 
be probable by theoretical considerations of stability [lo]. (Additional confirmation 
is given by means of ultracentrifuge measurements in the present work.) Without 
added water, the critical micelle concentration (CMC) was known from DC and AC 
conductivity measurements [9]. The dipole moment per monomer, and the contri- 
bution per monomer to the total dipole moment of the micelle had also been deter- 
mined [ll]. 

a) For further discussion see e.g. Hull [13]. 
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Preliminary measurements indicated a considerable increase in the static per- 
mittivity of the solution as water was solubilized in the micellar phase. Therefore it 
was thought worthwhile to determine the variation of dielectric increment with water 
and aerosol AY concentration, to measure the dielectric dispersions and their tem- 
perature variation, to find the effects of adding aqueous electrolyte solutions and to 
investigate the stability of the solubilized micelle from a determination of its CMC. 

Experimental Part. - The aerosol AY used was a commercial product (Cyanamid Co.) of 
analytical quality, which had been dissolved in benzene with added charcoal for further purifica- 
tion [14]. The mixture was stirred for a t  least 24 h. Finally the solution was filtered (D5-glass 
filter), the solvent evaporated and the product dried in a desiccator under vacuum and over 
phosphorus pentoxide. The benzene employed was analytical grade quality (Merck A G )  and had 
been dried over a sodium/potassium alloy in a distilling apparatus with circulation of the benzene. 
Its specific conductivity of 7.10-16 ohm-l cm-l a t  20" was sufficiently low compared with the 
conductivities of the solutions of the colloidal elcctrolyte in benzene. Bi-distilled water was used 
(conductivity ohm-' cn-l, at 20') and the solubilization in the micelles was assisted by 
means of a M S E  ultrasonic generator. By inserting the probe of this instrument into the solution 
for about 10 min, the water or electrolyte solution was more easily solubilized and stationary 
conditions were attained. It was checked that the ultrasonification had no other effect than that 
of speeding up the solubilization. 

The experimental cell consisted of two concentric cylindrical platinum electrodes with teflon 
insulation and teflon thread used for sealing the screw joints. The volume of test liquid required 
was 6 ml and this was added by means of a suitablc pipette. Temperature control to less than 

0.1" was achieved by pumping water (or ethyl alcohol at 0') from a thermostatically controlled 
bath (Haake, Type R20, which had been additionally coolcd by a refrigerator unit, Lauda, 
Type TK-30D) through an outer brass jacket on the cell. Accurate thermometers were inserted 
in the inlet and outlet tubes to this jacket. Their readings agreed to  less than 0.1" and it was found 
that their mean temperature could be taken to  be that of the test liquid. 

For the measurements of capacity and conductance a Wayne Kerr type B201 transformer 
ratio-arm bridge was used in conjunction with a Hewlett-Packard type 651B test oscillator as 
source and a Rhode and Schwarz type USVH seiective microvoltmeter as detector. This system 
was found to be accurate in the range 200 KHz to 10 MHz, and the effects of stray inductance and 
capacity were reduced as far as possible by standardizing the cell with liquids of known dielectric 
properties (of the same order of magnitude as those of the test liquid). 

The capacity C (farads) and conductance G (mhos) measured at  a particular frequency and 
temperature may be expressed in the form 

and 
C = Co + d ~ o K  

G = x K  

where E' is the relative permittivity of the test liquid and x its conductivity (Q-l cm-l), E~ is the 
permittivity of free space (F cm-I), C,(F) the 'empty' capacity of the ceIl and K(cm)a cell constant. 
To standardise the cell and determine C, and K, benzene ( E ~ ~ ~  = 2.284), ethanol = 25.07) 
and mcthanol ( E ~ " "  = 33.6) were used. From these measurements, E' could generally be determined 
to less than 1 %. The measured conductance G included contributions from ionic conductivity 
and dielectric loss. The ionic conductivity contribution could be estimated by making measure- 
ments below thc frequency at  which dielectric dispersion commenced. After subtracting this part 
of the conductivity, the dielectric loss E" could then be deduced, but the estimated error (-5%) 
was considerably greater than for E'. 

Supplementary measurements of molecular weight were made in a Beckman Model E 
analytical ultracentrifuge using Schlieren and Rayleigh interference optics. Partial specific 
volumes were determined with a digital density measuring device DMA 02 A ( A ~ t o l z  Paar KG, 
Graz, Austria). 
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The DC conductivity a t  low concentrations ( 5  10-4a1) was measured by means of a Keithley 
electrometer, type 602 for the range 7.10-15 5 x I lo-" ohm-' cm-'; above lo-'' ohm-l cm-' 
a Wayne Kerr bridge, type B221 was employed with a constant frequency of 1592 Hz. A thermo- 
statable cyclindrical metal cell with gold plated electrodes (type DFI, 2 from WTW,  Weilheim, 
Germany, cell constant 2.20.10-3 cm-I) was used at  20". 

The viscosity of the solution was mcasured by means of a KPG-Ubbelohde viscometer a t  20". 

Results and Discussion. - Various amounts of water were solubilized in a one 
molar solution of aerosol AY in benzene (ie. a -ni/l5 solution of micelles, since the 
aggregation number is known to be approximately 15 from the ultracentrifuge mea- 
surements mentioned below and from previous work [9]) and the corresponding per- 
mittivity values F' observed at  frequencies between 200 KHz and 10 MHz and at 20" 
are shown in Fig. 1. Above ~ 6 . 5 0 ' ~  by volume of water added, the values of both E' 

and the conductivity x become unstable and x increases very rapidly with increasing 
water content. At one fixed water concentration (5.4% or approximately three water 
molecules per aerosol AY monomer) the dielectric dispersion was observed at  tem- 
peratures from 0" to 30" (Fig. 2). These curves show the typical temperature vari- 
ation for a Debye type dispersion. In this case the dielectric loss F" has also been 
estimated by subtracting the low frequency ionic conductivity from the total ob- 
served conductivity and converting this difference to a loss factor E". It is shown 
plotted against E' on a Cole-Cole diagram in Fig. 2a. Skewed arcs are obtained indi- 
cating an unsymmetrical distribution of relaxation times, which can be represented 
by the empirical Cole-Davidson equation for the complex permittivity 

E s  - Em 
& * = F a +  -~ -~ 

(1 + j o r)B (3) 

where E~ is the static permittivity, o the angular frequency, t a mean relaxation 
time, 6 a spread parameter, and the permittivity of the solution at  very high 
frequencies (coo 21 n2, the square of the refractive index for the solution, and since 
this is only slightly less than that of benzene, tco has been taken to  be equal to the 
permittivity of benzene; thus = 2.28 at  20"). A least squares fit of the experimental 
values of E' at each temperature to Eq. (3) gives the following values of the para- 
meters (see Tables 1 and 2), corresponding to Fig. 1 and 2. The fitted and measured 
values of F' agree in most cases to within the experimental error (-1%) ; ( E ~  - is 
considered to be accurate to *2yo, but the values for @ and t are less accurately 
determined and could have estimated errors of up to &20y0. 

The dielectric dispersion in the pure micelle solutions (i. e. with no water added) 
has previously been treated as an orientation phenomenon [ll], i.e. the micellar 
dipoles (-15 D) re-orientate in the applied field. The addition of water is now as- 
sumed to increase the dipole moment p of the rotating micelles and thus cause con- 
siderably greater dielectric increments. An estimate of the size of the increased dipole 
moment is difficult, however, since association phenomena now occur. 

From the low values of the spread parameter @ in Tables 1 and 2 (@ = 1 for a single 
Debye dispersion) i t  is seen that there is a wide distribution of relaxation times in all 
cases, due no doubt to aggregation and deviations from spherical form [ll]. It also 
appears from Table 1 that the solubilization of water within the micelle first de- 
creases the relaxation time and then with increasing quantities of water it stays 
approximately constant at this lower value. By diluting the water solubilized micellar 
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Fig. 1. Relative @ermittzziity E' of a 1 M aevosol -4 Y solutiori in which the follonoing voluines (yo) of water 
have beew, solubilized: * 0 ;  0 1.8; A 2.7; c! 3.6; rn 4.5; lii 5.4; o 6.3 
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Fig. 2. Variation of relative pevmittivity E' with temperature .for 7 M aerosol A Y solution with 5.4% 
of added water: 0 30"; W 20'; A 10"; A 0". A t  (a) the  clielcctric loss E" is shown plotted against E' 

Table 1. Dielectric parameters f o r  1 M aerosol A Y solution with varyiizg anzouizts of solztbilized water 
(200; E m  = 2.28) 

Vol. yo H,O Es - E m  t In lo-* s B 
0 2.6 3s 0 33 
1.8 2.9 37 0.29 
2.7 4.6 8.1 0.43 
3.6 6.9 6.3 0.35 
4.5 10.7 6.3 0.35 
5.4 15.6 7.8 0.32 
6.3 25.1 6.4 0.45 
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Table 2. Variation of dielectric parameters with temperature for I M aerosol A Y solution with 5.4% 
of solubilized water 

Temp. ("C) E s  - Em t in lo-* s B 
0 22.2 36 0.39 

10 18.6 16 0.37 
20 15.6 7.8 0.32 
30 13.3 5.0 0.27 

solution, the CMC of the 'hydrated' micelle can be determined by conductivity 
measurements (Fig. 3). Since this CMC value is shifted by approximately one order 
of magnitude to a lower weighed-in aerosol AY concentration ( ~ 3 . 1 0 - ~ ~ )  compared 

% 

Fig. 3. Conductivity x of the solubilized aerosol A Y solution at low weighed-in concentrations so and 
with an average of 3 water molecules per aerosol A Y monomer (20") 

with the value ( ~ 4 . 1 0 - ~ ~ )  for the unsolubilized micellar solution, the water appears 
to stabilize the micelle. If this process corresponds to a denser packing of the mono- 
mers in the hydrated micelle it seems reasonable to assume that this polar unit can 
then be orientated more easily by the applied field, in agreement with the above 
findings. 

Considering the hydrated micelle to be a sphere as a first approximation and 
using Debye's equation for the molecular relaxation time 

a radius (a) of -15 A is obtained (k is Boltzmann's constant and T the absolute tem- 
perature), if 11 is the measured viscosity of the solution with 5.4% water added (-7.4 
centipoise at 20') and z to be 7.8.10-* s from Table 1. Allowing for an estimated error 
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of 5 20% in z, this value agrees to a reasonable approximation with the radii (- 12.4A 
and -15 A) deduced a t  lower hydrated micelle conccntrations from the measured 
partial specific volume and diffusion coefficient, respcctively ; and with that to be 
expected (-15 A) from geometrical considerations in a molecular model for the 
unhydrated micelle (shown in Fig. 4). Thus the mechanisni of re-orientation of the 

Fig. 4. Suggested molecular model for  an aerosol A Y Ynicelle an b e m e w .  Two of the five trimcric 
sub-units normally found in such a micelle arc shown, stacked parallel to  each other with thc 
micelle axis perpcndicular to  thc  plane of thc picture. From the  axis t o  t h e  t ip  of an  apolar tail is 

-15 A and the thickness o f  cach subun i t  is  -5 A 

micellar dipole in the field to account for the dielcctric increments obs2rved with 
water added seems to be confirmed. 

Although for most highly polar liquids ( F ~  - em) is inversely proportional to T, i t  
is seen from Table 2 that the product (e, - em) T is not constant, it  being 6060 a t  0" 
and 4030 a t  30". This indicates some association of the rotating dipolar micelles, the 
degree of association varying with temperature. Since J decreases with increasing 
temperature, the micellar aggregates seem to be more monodisperse a t  lower tem- 
perature. 

Considering now the static permittivity es of the micellar solution (which a t  20" 
may be taken to be the value of e' a t  200 KHz) the variation of cS with increasing 
water content is seen in Fig. 5. In this figure the effect of solubilizing aqueous electro- 
lyte ( 1 ~  NaC1, KCI, CsCl, MgCl,, and CrCI,) in the micelle is also shown. (Once again 
the value of F' a t  200 KHz has been checked to be approximately equal to E~ in each 
case.) The graphs demonstrate a considerable shifting of the steep parts of the curves 
corresponding t o  different electrolytes approximatelv in the order of increasing 
charge of the cations. In the case of CrC1, this correlation evidently does not 
hold. This might be due to the limitations in the space available for the solubilized 
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(hydrated) electrolyte imposed by the stability requirements of the hydrated micelle. 
The shifting reflects the increasing amount of water which is attached to the ions 
and, therefore, evidently not responsible for the increase of the dielectric increment. 
This latter effect is thought to be due to an interaction between the ‘free’ water and 
the constituent monomers of the micelle. (To illustrate one particular case from 
Fig. 5, a dielectric increment of -25 is produced by adding 0.4 ml of water to 6 ml 
of micelle solution, but requires a much larger quantity -1.3 ml of MgCI, solution. 
Thus it can be shown that the ions from each MgC1, molecule have immobilized an 
average of -33 water molecules.) In all cases there is a limiting amount of added 
liquid which can be solubilized before the conductivity increases sharply and F~ be- 
comes unstable (in the sense that it slowly changes with time over a long period). 

The effect of diluting a micelle solution containing a constant amount of solubilized 
water per micelle is shown in Fig. 6a. In  contrast to  a pure IM aerosol AY-solution, 
which shows a linear increase of dielectric increment with concentration, non-linear 
increases are found for two different proportions of water. 

To account for thes? non-linear variations of dielectric increment with water 
content (Fig. 5) and with solution concentration (Fig. 6a) ,  the following quantitative 
treatment based on the assumption of ‘ideal’ behaviour of the investigated system 
is suggested as a working hypothesis. From the experiments it appears that all the 
water or aqueous electrolyte is solubilized in the micellar phase. Now it is assumed 
that a part of this water reacts with the aerosol AY micelle to  form a hydrated 
micelle with a larger dipole moment. Thus 

K 
(5) 

___L ( H & ) a z  + S m  - S m ( H 2 O ) a z  
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Fig. 5 .  Vaviataon of static dielectvic increment  A e ,  with volume of liquid solubilized in 6 ml of 1~ 

aevosol A Y  soZutio?z: ! 1 H,O; A 1~ NaCl; A 1~ KC1; a I M  CsC1; 0 I M  MgCI,; 0 IM CrCI, 
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Fig. 6. The curves (a) show the static dielectric imcrement Aes produced by various weighed-in concentru- 
taons so of aerosol A Y in benzene: 0 with no water; A and with an average of two and three water 
molecules, respectively, per aerosol AY molecule. A t  (b) the variation of de, with so for these two 

different water concentrations is shown plotted on a log-log scale 

where (H,O),, is a fraction of the total water content (imagined to be aggregated 
with respect to the apolar environment) supplied by the hydrated electrolyte which 
is available for this reaction and z is the total number of water molecules (determined 
by the individual ions) which is solubilized by the micelle; Sm is an aerosol AY micelle 
and S,(H,O),z the hydrated micelle. Applying the mass action law to Eq. (5) one 
obtains for the equilibrium constant K 

The increase of the dipole moment of the hydrated micelle with the weighed-in water 
concentration (or aqueous electrolyte) is thought to lead to an aggregation of these 
micelles such as expressed by 

K‘ 
n Sm(H2O)az (Sm(H2O)m)n (7) 

n being the aggregation number of the micelles and K’ the association constant. The 
concentration of the associated micelles is expressed with the help of the mass action 
law 

which in turn is related to the equilibrium Concentration of the ‘normal’ aerosol AY 
micelles and the available water (H20),z by 

(8)  [(Sm(H@) arz)n] == K’[Sm(H@)mln 

[(Sm(H,O)w)nl = rKn[Smln [(H,O)az]”. (9) 
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The corresponding relations with respect to the weighed-in concentrations are derived 
with the help of the conservation of mass. Thus, the weighed-in concentration of 
water molecules which could participate in the reaction according to Eq. (5) is given 

a[H,O]o = az[Sm(HzO)az] + azn[(Sm(HzO)az)nI + az[(HzO)azl (10) by 

(neglecting the minute amount of water soluble in benzene) or 

~.lHzO]o = az[(HzO)a,] {I + K[Sm] (1 + n K'Kn-'[Sm]n-l[(H~O)a~]n-l)~. ( loa)  
,. lwo limiting cases of Eq. ( loa)  have to  be discussed with respect to the reaction 
equilibrium (Eq. (5)) corresponding to the two conditions 

' } K[Sm] (1 + n K'Kn-l[Sm]n-l[(HzO)az]n-l) (lob) 

[HzOlo E z[(H,O)azl (10c) 

N - n z  K'Kn[S,]"[(HzO)a,]" ( 1 0 4  

( 2 )  1 < 
yielding 

or 

(to a further approximation), respectively. 
The corresponding relation for the weighed-in concentration of aerosol AY reads 

so 1 is] + m[Sm(HzO).zl + m[SmI + nm[(Sm(HZO)az)nl (11) 

= ln[Sm] (1 +- K[(HzO)az] (1 + n K'Kn-l[Sm]n-l[(HzO)az]n-l)}, (Ha)  

where the concentration of monomeric surfactant molecules [S] was neglected since 
the interesting concentration region is about four orders of magnitude above the 
critical micelle concentration. As in Eq. ( lob)  two limiting cases have to  be discussed, 

giving 

or 

(with the same approximation as in Eq. ( lod)) ,  respectively. 
The experimental results from Fig. 5 and 6 a  give linear log-log plots of d cS against 

so and [H,O], (see Fig. 7 and 6b, respectively) with a slope of approximately 2 in 
most cases. Thus a decision can be made in favour of the first limiting case in Eq. 
( lob)  and ( l l b ) ,  since by taking the second alternatives, [(Sm(H,O)aZ)n] can be 
shown from Eq. (9) to be proportional to  [H,O], or so respectively, and this would 
result in a slope of 1 in these plots. On the other hand, by taking the first alternative, 
it follows from Eq. (9) that 
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Now it can be shown from Kirkwood's theory [12] that at constant temperature the 
dielectric increment produced by highly polar orienting units in a solution is approx- 
imately proportional to the product of their concentration and the square of their 
dipole moment. Thus in the framc of this treatment 

if it is assumed that the micellar dipoles p are aligned in the aggregates (Sm(H20)mz)n, 
producing a total dipole np,  and that the contribution of the single micelles is ne- 
glected in this first approximation. 

is seen to depend also on the total number of water 
molecules added with the electrolyte. The larger the value of z, the higher the weighed- 
in water concentration necessary to produce a certain dielectric increment. This is 
precisely the behaviour which is experimentally observed (see Fig. 5). In  addition, 
from Eq. (13) the aggregation number n of the micellar association process can be 
determined since 

According to Eq. (13) 

as is experimentally verified (Fig. 6 b  and 7). The numerical value of n is approxi- 
mately equal to 2 for water. For the electrolyte solutions n approaches 2 in all cases 
except for MgCl, and CrCl,, where variations are found, probably due to the higher 
charges of the cations. 

A preliminary investigation by sedimentation-diffusion and conventional equi- 
librium methods carried out at  25", indicated an apparent weight-average molecular 
weight of approximately 6000 for a micelle without water and approximately 6500 
for a hydrated micelle with -3 water molecules per aerosol AY monomer, both 
values as measured in the low concentration solution (0.0111). These values agree 
well with the number average molecular weight corresponding to an aggregation 
number of approximately 15 as previously determined [9]. This agreement between 
number and weight averages of molecular weight again indicates a narrow distri- 
bution of micelle sizes. 

By increasing the concentration of the solution it became quite clear that, where- 
as the apparent molecular weight of the micelles without water did not increase, 
the hydrated micelles aggregated and an apparent molecular weight of approximately 
13,000 was reached at  a solution concentration of 0.1 M. This result roughly confirms 
the formation of dimeric micelles. The effects of non-ideality, however, necessitate 
further work before the average molecular weight at higher concentrations can be 
deduced. 

Fig. 8 shows the experimentally observed quasi-sudden increase in conductivity 
x as more water is added (the curves for 1~ NaCl and 1~ CsCl closely follow that 
shown for 1~ KCI and the curve for IM CrC1, is approximately the same as that for 
1~ MgC1,). Now, to  account for these changes of the conductivityx with the weighed- 
in water concentration, it is hypothetically assumed that the sudden increase of ~t 

is due to a change of the conformation of the aggregated (dimeric) aerosol AY micelles 
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Fig. 8 .  Variation of conductivity x of 1 M aerosol 
A Y solution with volume of solubilized liquid 
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analogous to  the change from monomers to micelles. Thus above a certain degree of 
hydration a new micellar aggregate is thought to be formed by the hydrated mono- 
mers. 

Starting from these aggregated hydrated micelles, which are assumed to have 
already formed in the region of weighed-in water concentration where the quasi- 
sudden increase of ~t appears, one could forniulate the new association process with 
respect to hydrated aerosol AY monomers by the following equation 
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where r is the corresponding association number. Application of the mass action law 
yields for the association constant 

K,, ~ “ s L n ( H 2 ~ ) a z ) r l 1 ’ m  
[(S,,(H&) ,z) ,Pinrn Or 

i( Srn(H2O)az)rl = (K”) ”[( Srn(H2O) az) n]r’n. (15) 

For the charge production (by monomer exchange) it is assumed that 

Thus from the electroneutrality and the m a s  action law (considcring, e.g., the posi- 
tively charged inicelles) 

1 ( S m (  HzO)az)r@] = (K*)mrj2i (Sm (H,O)az)r], (17) 

where K* is the corresponding dissociation constant. Substituting from Eq. (15) in 
the last equation 

! (Sm(H2O) az)r@] = (k’*)”’/’(K”)”\ ( S m (  HZO) a z ) n  jri”. (18) 
,. l o  show that the conductivity may increase with a quasi-jump above a certain 
weighed-in water concentration, the ratio of the ionic concentration to that of the 
original aggregated (hydrated) micelles is formed. Taking the concentration of ag- 
gregated hydrated micelles to be still given approximately by Eq. (12), it follows 
that Eq. (18) may be expressed in the form 

where the CMC is thought to be a ‘critical inicelle concentration’ expressed by 

Yr ”) L r - n  

CMC - { inr r-n r-n 

(1.9) 

The corresponding conductivity now yields 

6 being the mean mobility of the positively or negatively charged micelles respective- 
ly, and F the Fnraday constant. 

From this expression for x i t  is learned that the curves are shifted along the 
weighed-in water concentration scale according to the value of z. 

This hehaviour is shown by the experimental curves (see Fig. 8) ,  in which the 
logarithm of the specific conductivity is plotted against the logarithm of the amount 
of solubilized aqueous electrolyte. Such a plot also permits one to  determine the mean 
aggregation number r of the new micelles, since from Eq. (21) 

Comparing these aggregation numbers as determined. by a conductivity method 
with values obtained by other methods, one should keep in mind that a considerable 
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ion pair formation is to be expected in these apolar solvents and this would lead to 
a less steep increase of the specific conductivity. 

These experiments could be considered as a first step in the investigation of larger 
three dimensional structures (such as membranes). A concentration has been taken, 
therefore, in which the hydrated micelles are interacting with each other, but still in 
a range where the benzene can be considered as solvent for the aerosol AY. 
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213. Recherches dans la sCrie des cyclitols XLV. 
Action des diazoalcanes sur la pentahydroxy-2,4,6/3,5-cyclohexanone 

et sur son d6rivC penta-0 -ac6tyl& I.  Etude des spiro-6poxydesI)z) 
par Andre Giddey, Florea G. COCU~) ,  Beatrice Pochelon et  ThBodore Posternak 

Laboratoires de Chimie biologique et organique spdciale de l'Universitt5, GenBve 

(27. VI. 74) 

Summary. On treatment with diazomethane, 2,4,6/3,5-penta-acetoxy-cycIohexanone (penta- 
0-acetyl-myo-inosose-2 or -scyllo-inosose) gave only a spiroepoxide. In  contrast, replacement of 
diazomethane by higher diazoalkanes furnished a mixture of alkylspiroepoxides and of ring 
expansion products (cycloheptanone derivatives). The configuration and the reactions of the 
spiro-epoxides have been studied. 

l) 

2, 

Toutes les substances chirales sont sous formc rackmique; on a supprime dans le tcxtc Ics 
ddsignations (&) ou DL. 

Une grande partie de ce travail avait 6tB exdcutie par A .  Giddey cn 1953-1955. 
Adresse actuelle: Chcmical & Pharmaceutical Rescarch Institute, Sos. Vitan 112, Bucarest 4, 
Roumanie. 




