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combined and rechromatographed on a second, freshly 
prepared column of Sephadex G-75 which, in turn, was 
subsequently calibrated with natural material as 
described above. After combination of the appropriate 
fractions, amino acid analysis indicated the presence of 
about 75 fxg of the desired tetrahectapeptide. This 
protein fraction was allowed to react with 142 /ig of 
Hg(OAc)2 in aqueous acetic acid at 25° for 6 hr to 
remove the cysteinyl blocking groups. After the 
addition of 0.1 ml of a 50% aqueous solution of mer-
captoethanol, the mixture was kept at 25° for 17 hr 
and the solution was then desalted by passage through 
Sephadex G-25. Fractions containing excluded protein 
were combined (2.6 ml). 

An aliquot (2.0 ml) was converted into enzymatically 
active material as described below, and a 0.6-ml aliquot 
was retained as a control. The former was treated 
with 0.07 ml of a 1 % solution of aqueous mercapto-
ethanol and then with 26 jug of S-peptide. The pH was 
adjusted to 6.5 and the phosphate ion concentration 
to 0.2 M, two drops of CHCl3 was added, and the 
mixture was held at 25° for 5 days. In an assay4 using 
RNA as substrate, Mr. I. Putter found this solution to 
contain about 2 ^g of RNase-S activity. By contrast, 
the 0.6-ml aliquot, which had been processed in a 
completely analogous manner, but to which no S-
peptide had been added, was devoid of enzymatic 
activity (less than 0.02 ^g). Similarly, Dr. M. Zim
merman, using an assay5 involving polycytidilic acid 
as the substrate, found the 2.0-ml solution to contain 
1.2 fig of RNase-S activity and the 0.6-ml aliquot to be 
inactive (less than 0.01 jug). As expected, none of the 
reagents employed, including S-peptide, showed any 
enzymatic activity. 

Simultaneously with the above experiments parallel 
experiments were carried out on 130 /ig of natural 
acetamidomethylated S-protein.3 The aliquot (2.0 ml) 
to which S-peptide had been added yielded about 10 
Hg of enzymatic activity. Oxidation without added 
S-peptide (0.6-ml aliquot) again served as a negative 
control. 

It may be concluded therefore that, under conditions 
where a 100-jug aliquot of natural acetamidomethylated 
S-protein gave 8-10 jug of RNase-S activity, an aliquot 
of about 60 jug of our synthetic protected protein gave 
1.2-2 jug of RNase-S activity. It is also apparent that 
enzymatic activity is obtainable from our synthetic 
protein only when S-peptide is added. 

The data presented herein represent a repeat of our 
first synthesis of the protected tetrahectapeptide. This 
earlier experiment had also led to enzymatically active 
material after deblocking and oxidation in the presence 
of S-peptide. 

We are now attempting to prepare sufficient quantities 
of protein to permit us to carry out the oxidation step 
at more favorable concentrations and to permit a more 
complete purification and characterization of the enzy
matically active material. 
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Conductances of Potassium Perchlorate in the Plastic 
Phase of Sulfolane 

Sir: 

For the last few years we have been studying the 
physicochemical properties of sulfolane.: This solvent 
belongs to a family of substances (so-called "globulaire"2) 
which have one or more transitions below the freezing 
point. 

Thus, in the temperature range 28.45-15.45°, the 
sulfolane molecules are able to freely rotate on their 
own axes, and, in some respects, they resemble a liquid.3 

Evidence for this is given by several studies on this sol
vent.1'4 

We have measured the resistance of a potassium per
chlorate solution in the plastic phase of sulfolane in or
der to obtain information on the transport properties 
of electrolytes in this new phase of matter. 

During the solidification the potassium perchlorate 
solution was maintained at reduced pressure (10~6 torr) 
in order to avoid fractures between the electrode sur
faces. Resistances were measured by a Jones and Jo
sephs bridge; 30,000 ohms of the bridge resistance was 
shunted in parallel with the cell. A cell with a constant 
of 0.2706 cm - 1 was used. The cell was calibrated by 
comparison with another cell, which in turn was 
calibrated with potassium chloride solutions at 25° 
using the Jones and Bradshaw5 standards. In the cal
culations of the conductivities of the solution, no allow
ance was made for the variation of the cell constant with 
the temperature. The concentration of the solution 
was deduced a posteriori from the known conductivity 
values of potassium perchlorate in sulfolane solutions 
at 30 °. ° The temperature of the oil bath was controlled 
within ±0.01° by a series of calibrated thermometers. 
With the same solution the measurements were per
formed several times, and each time the entire cycle, as 
depicted in Figure 1, was explored. In the plastic phase 
the conductance values from several runs were repro
ducible within ± 2 % ; this is probably due to small frac
tures in the solid invisible with the naked eye. 
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Figure 1. Plot of -
in sulfolane. 

• log K vs. temperature for potassium perchlorate 

In Table I the conductance values at various temper
atures for one run are given. From Table I the graph 
of Figure 1 has been constructed; in this diagram the 
arrows indicate the succession of temperature used. 

Table I. Temperature Dependence of Log of the Conductivity 
for a KClO4 in Sulfolane Solution" 

Data obtained decreasing 
the temperature 

Temp, 0C 

26.00 
23.00 
21.00 
17.00 
16.00 
15.90 
15.70 
15.50 
15.40 
15.30 
15.25 
15.00 
14.50 
14.00 
13.50 
13.00 
12.00 
11.00 

-Log K 

6.210 
6.245 
6.269 
6.306 
6.319 
6.319 
6.321 
6.323 
6.324 
6.325 
6.326 
6.329 
6.333 
6.339 
6.344 
6.350 
6.361 
6.371 

Data obtained increasing 
the temperature 

Temp, 0C 

11.00 
12.00 
13.00 
14.00 
15.00 
15.30 
15.30 
15.42 
15.45 
15.53 
15.73 
16.35 
24.95 
27.50 
27.70 
27.81 
28.00 
28.10 
28.33 
28.40 
28.45 
28.50 
29.02 
30.00 
31.00 
33.00 
35.00 

-Log A: 

7.638 
7.638 
7.638 
7.638 
7.620 
7.615 
7.602 
7.595 
6.305 
6.303 
6.301 
6.294 
6.213 
6.192 
6.211 
6.214 
6.238 
6.256 
6.333 
6.338 
6.282 
5.961 
5.955 
5.930 
5.921 
5.900 
5.891 

" c = 1.2 X 10-' Mat 30°. 

Some interesting results can be deduced. Firstly, 
the sharp change of the conductivity at the transition 
point allows a precise determination of this temperature. 
The value is reproducible if obtained raising the tem
perature ; when the temperature is decreased the system 
exceeds the transition point, and it may stay in a meta-
stable state for several days. In this way a temperature 
of 15.45° was obtained which agrees very well with the 
value obtained from cryoscopic1 and dielectric constant7 

measurements. Furthermore, the melting point agrees 

(7) U. Lamanna, O. Sciacovelli, and L. Jannelli, Gazz. Chim. Ital, 96. 
114 (1966). 

with the value obtained from cryoscopic determinations 
on pure sulfolane; therefore, owing to the high cryo
scopic constant of this solvent (64), this accord is pos
sible only when very dilute solutions are analyzed. 

Figure 1 shows that in the temperature range 27.5-
28.5° the conductivity of the solution at first decreases 
with increasing temperature and then rapidly increases 
near the melting point. 

Figure 1 also shows that the mobility of the ions in 
the plastic phase of sulfolane is too high if compared 
with the mobility of the same ions in liquid sulfolane 
(the viscosity of the plastic sulfolane has not been mea
sured, but it is probably very high). 

To explain these facts we formulate the hypothesis 
that the ions are immersed in small liquid zones dispersed 
within the bulk of the solid solvent. Consequently, 
even if the measured resistance of the conductor between 
the two electrodes increases, the resistance of each liquid 
zone decreases as an effect of the increased electrolyte 
concentration. A similar hypothesis has been formu
lated to explain how certain chemical reactions are 
markedly accelerated when the solution is frozen.8 The 
formation of liquid zones dispersed in the solid phase 
also seems consistent with the anomalous conductivity 
near the melting point; the broadening of the liquid 
zones can decrease the local concentration of the salt 
so that the conductivity decreases. 

More definite conclusions on this problem will be 
made when conductivity data of several electrolytes at 
various concentration are obtained. Therefore, we are 
trying to obtain conductivity data in this phase of sul
folane which are reproducible within a few parts in a 
thousand. 
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The Stability of Ferrocenylcarbonium Ions1 

Sir: 

The high degree of stabilization of a-ferrocenylcar-
bonium ions is manifested in the unusual reactivity of 
ferrocene derivatives in a variety of reactions believed 
to proceed through such ions as intermediates.2 This 
great stability has invited speculations about the struc
ture of these carbonium ions and the nature of their 
stabilization. It was proposed some years ago on the 
basis of solvolysis results that a portion of the stabiliza
tion may arise from direct overlap of iron orbitals with 
the p orbital of the formally cationic carbon.3 Re
cently, this interpretation has been questioned, and an 
alternative model involving "carbon-iron hypercon-
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