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Procedure.—All absorption spectra were measured by 
means of a Beckman model DU spectrophotometer and 1-
cm. silica cells at 26 ± 1°. In the determination of the 
ionization constants the spectra of buffered solutions were 
measured in " 5 0 % " aqueous ethanol (100 ml. of the solu
tion contained 50 ml. of water; remainder of the solution 
consisted of 9 5 % ethanol). The concentration of all com
pounds was 5 X 1O -5 M. The ionization constants were 
calculated7 by the equation pKa = pH.m + log ( E B — Em/ 
Em — EBR*) where EB, EBB* are the optical densities of 
base and salt and Em is the optical density of a mixture of 
base and salt at an intermediate pH m fairly close to the value 
of the pKv. of the compound. 

(7) L. A. Flexser, L. P. Hammett and A. Dingwall. THIS JOURNAL 
87, 2106 (1935). 
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We have previously concluded that a succinyl 
derivative is a precursor of protoporphyrin.3 

This succinyl intermediate may be identical with 
S-succinylcoenzyme A. We have found that this 
compound is readily formed by succinylating co
enzyme A with succinic anhydride, as shown by the 
disappearance of the sulfhydryl group (nitroprus-
side reaction),4 the formation of a hydroxamic acid,5 

and an increased light absorption of 232 rn.fi.^ 
When the product is warmed for a few minutes on a 
steam-bath, the sulfhydryl group reappears, the 
reaction with hydroxylamine no longer occurs and 
there is a decreased light absorption at 232 ra.fi. 
Also, this synthetic preparation behaved as suc-
cinyl-coenzyme A in enzymatic systems.7 

Thirty-five mg. of a coenzyme A preparation (Pabst) was 
dissolved in 30 ml. of ice cold water. To this solution 3 
mg. of succinic anhydride was added, followed by sodium 
bicarbonate until the pH. was 7-7.5. The mixture was 
kept in an ice-bath and shaken frequently. The reaction 
appeared to be completed within 30 minutes at which time 
over 90% of the sulfhydryl groups had disappeared. At 
0° the succinyl coenzyme A is stable at pH 7-7.5 for several 
hours, a t room temperature it is half hydrolyzed in about 
1-2 hours, as measured by the nitroprusside and hydroxamic 
acid methods. However, at pK 1, at room temperature, 
the succinyl coenzyme is much more stable than at neu
trality. The hydroxamic acid test was carried out on the 
formed succinyl coenzyme A after the complete hydrolysis 
of any unreacted succinic anhydride. 

Succinyl coenzyme A has previously been enzymatically 
prepared from a-ketoglutarate.8,9 Acetic anhydride has 
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been used for the synthesis of acetyl-coenzyme A.10 This 
anhydride method may be applicable for the preparation 
of other acyl coenzyme A derivatives. 

(10) I. B. Wilson, T H I S JOURNAL, 74, 3205 (1952). 
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This note reports measurements of the partial 
molal volumes of carbon tetrafluoride and methane 
in some non-polar solvents at 27.0°. 

Carbon tetrafluoride, obtained from the Minnesota Min
ing and Manufacturing Company, was led through a Dry 
Ice t rap. Methane, Research Grade from the Phillips Pe
troleum Company, had been analyzed by mass spectrometer 
as 99.7% pure. Benzene was obtained thiophene-free or 
was freed of thiophene by washing with sulfuric acid, so
dium carbonate and water, and dried over calcium chloride. 
Reagent grade (A.C.S.) carbon tetrachloride was used with
out further purification. M-Hexane, w-heptane and "iso-
octane" (2,2,4-trimethylpentane) from the Phillips Petro
leum Company were all of 99 mole per cent, purity. 

The apparatus and procedure were essentially the same as 
those of Horiuti3 and of Gjaldbaek and Hildebrand.4 The 
volume of the bulb was approximately 150 cc. The capil
lary stems had a capacity of about 8.5 cu. mm. per cm. 
Two dilatometers were used during each run; gas was dis
solved in one and the other was used as a blank to correct 
for small temperature variations in the bath. Compres
sion of the solution by the increased head of mercury in 
the capillaries was avoided by pulling a sufficient vacuum 
in one capillary to return the mercury in the other capillary 
to its original height. 

To check the procedure against that of Horiuti 
and of Gjalbaek and Hildebrand the partial molal 
volume of methane in benzene was determined at 
25.0°. Values of 53.51 and 51.22 cc. per mole were 
found, which agree well with Horiuti's value of 52.0 
and Gjaldbaek and Hildebrand's value of 52.5 
cc. per mole. The results of the measurements 
are summarized in Table I. I t will be noted that 
the value determined for methane in w-hexane at 
27° differs considerably from the value of 60.0 
cc. per mole at 25° found by Gjaldbaek and Hilde
brand and that it does not vary in the direction to 
be expected from the two-degree temperature 
difference. Horiuti found that the partial molal 
volume of methane in carbon tetrachloride in
creased 6.8% in going from 0 to 25°. 

As shown by Gjaldbaek and Hildebrand, the 
partial molal volumes of methane, ethane and 
nitrogen decrease consistently with increasing 
solubility parameter of the solvent except for 
solutions in carbon disulfide. This exception they 
attribute to the effect of differences in the size 
and shape of the component molecules. However, 
if the data for these gases, as given here and in 
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