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There are other reasons for favoring structure I. It 
would appear tha t  ethyl groups attached to the barbi- 
turic acid ring do not suffer cha11g.e in the body. For  
example, diethylbarbituric acid is  excreted unchanged 
1 4 7) .  Increasing the length of one of the chains in- 
creases the activity, but the molecules are then more 
susceptible to chemical change in the liver. Up to now 
i t  has not been known whether the change in the bar- 
biturates was due to oxidation, hydrolysis, conjugation, or 
a combination of these reactions. I t  now appears likely 
tha t  direct oxidative attack of side chains contair~ing 
four or more carbon atoms is an  important part  of the 
cllemical alteration of such compounds in the body. 

The product of biological oxidation of pentobarbital is  
asymmetric. The isolated barbituric acid is destroro-

tatory in acetic acid: [ a ] :  = I 26.G". I t  was also found 

to  be without apparent pl~arinacological action a f t r r  ill- 
traperltoneal injection of a large dose (180 mg/hg) into 
mice. F ~ ~ r t h c rdetails of this worli and other csl)cri~lli~nts 
i n  progress will be rel~orted else\.rrherr. 
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Detection of Radioactive Impurities by the 
Constant Solubility Test1 

Helmut R. Gutmann and John L. Wood 

Defiurtnze+zt of Chemistry, School of Biolo~icul Sciefzces, 
University of Ternessee, Menifibis 

In work with radioactive compounds, i t  is  of importance 
to establish that  significant amounts of the rad~oactivity 
measured in the labeled materials are not due to im-
purities. This is especially true in biological experiments 
in wE~ich the metabolism of a labeled compound is fol- 
lowed solely on the basis of radioactivity measurements. 
Radioartive contaminants in crystalline material often 
represent an  ari~ount by weight much smaller than can 
be detected by the common criteria of chemical purity 
Specific procedurcs have been devcloped which take this 
probleni into account (I). Recrystallization to  constant 
specific radioactivity, conversion of the product to a 
derivative without cl~ange of specific activity, and deter- 
mination of the distribution coefficients betwcen two im 

IThis work was sri~ported by grants from the American 
Cancer Society, upon recommendation from the Cornmittee 
on Growth of the National Research Council, and by the 
Ito(*kc~fc~llcrFoun(1ntion. 

miscible solvents have been used to prove the purity of 
radioactive materials. 

A modification of the solubility method of analysisg has 
been devised for  the detection of minute amounts of radio- 
active impurities in chemical compounds. This mctl~od is 
especially suited to the estimation of the purity of a 
radioactive compound because of the high sensitivity in- 
herent in radioactivity measurements and because of the 
theoretical soundness of the phase rule. The simplicity 
of the technique and the easy recovery of the conipour~ds 
used in the tests recommend i t  when limited an~ou~r t s  of 
material are availablc. 

connts/sec/ml 
flask A flask H 

16 24.0 24 4 1  
40 23.6 23.4 

" The specific radioactivity was 0.43 counts/sec/yS. 
t The solvent was water at  29.3" C. 
$ After this mensnrement 12.6 mg of solid was added. 

The principle of the constant solubility test as  adapted 
to the detection of radioactive impurities is illustrated in 
the following general procedure, which should be applied 
to a compound judged to be chemically pure: A solvent 
is selected in which the compo~nd  is sparingly soluble; 
a convenient volume of the solvent is  saturated with the 
compound by equilibration a t  constant temperature; a 
sample of the saturated solution is withdrawn and i ts  
radioactivity is measured; more of the compound is added 
to  the solution, and after a snitable time interval for  
equilibration the radioactivity of the supernatant liquid 
is again deterri~ined. I f  the compound is impure, addi- 
tion of more solid will increase the concentration of im- 
purities in thc liquid phase. Radioactive impurities will 
increase the radioactive count per unit volume of the solu- 
tion. I n  the absence of radioactive impurities, the mdio- 
activity of the two samples of solution will be the same. 

The sensitivity of the method is utilized to i ts  fullest 
extent by employing, in the first equilibration, an  amount 
of solid just sufficient to saturate the solution, and by 
addin:: as large an amount of solid as feasible before the 
second equilibration. Considerable procedural variations 
within the principle of the solubility test are possible. 
Two applications of the method are given here for  il-
li~stration. 

The purity of three times recrystallized S-benzyl-o-
hornocysteine-SJG was demonstrated as  shown in Table 1. 
This ri~aterial had attained constant radioactivity in sue- 
cessive recrystallizations and had been converted to N -
acetyl S bcnzyl-D-homocysteineS3T'without change in the 
specific radioactivity of the sulfur. Three mg of the com- 
pound was suspended in 5 ml of distilled water in each of 

2 I!"or a discussion of the scope and limitations of the solu-
bility rnethod of analysis as a criterion of purity see Herriott, 
R M., Fed. Yroc.., 1048, 7, 479. 
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TABLE 2 

Dlrl"l'~:CTIONO r  'IMPURITY 1.-CYSTINERADIOACTIVE I N  

-----.---

Time R:~tlioactivityof solution* 

3 	 2.6 
G 2.9t 

19 34.9 
-

0.1N Na,CO, for 1week. However, no exchange occurred. 
Active GO,= was then prepared by mixing active BaCO, 
with varying amounts of ordinary BaCO,, evolving the 
CO, by treating with 3N I-ICl in a small glass generating 
apparatus, and passing the evolved CO, in  a small stream 
of N, gas through a coiled glass tube filled with 3N NaOH 
solution. After absorption of CO,, the NaOH solution 
was removed from the apparatus and diluted about three- 
fold, and RaCO, was precipitated, in the cold, with EaCI, 

.- -.
solution. This was then filtered and washed with water, * The solvent was water a t  0" C. 
alcohol, and finally acetone to hasten drying. The filter t After this measurement 15.1 mg of compound was added. 
paper with the precipitate was pasted to aluminum disks 
for easier handling and to prevent curling upon drying. 

The effect of different amounts of moisture on the 
amount of exchange was studied first. The method used 

COUNTER T U B E  I 4. 

CONSTANT RELATIVE HUMIDITY 
SOLUTION 

PIC 1 

was to expose the sample to ina.ctive CO, in a static 
atmosphere of known relative humidity, and to compare 
the counting rates of the sample before and after ex-
posure. This was performed in  a closed desiccator, a s  
shown in Fig. 1. The bottom of the desiccator con-
tained sulfuric acid solution of a density adjusted so that  
a known constrant relative humidity was obtained. 

The sample was placed beneath the tube and counted. 
CO, was passed into the desiccator for 15 min and the11 
the vessel was scaled for 2 hr. At the end of this time, 
air  was blown through to sweep out the CO,, and the 
sample was recounted. 

The addition of CO, into the desiccator causes the 
count to drop 25% to 40% of the count in air, due to 
increased absorption of p-rays by CO,. Howevei, all 
counting was done with air  in the desiccator. 

two flasks. After equilibration for 16 hr, 0.5-ml samples 
were withdrawn through pipettes fitted with cotton filters, 
and the radioactivities of the solutions were determined. 
To one flask was added 12.6 mg of the compound and 
equilibration was continued for another 24 hr. At this 
time measuremcnts showed that the radioactivity of both 
solutions had remained constant. 

The presence of impurities was demonstrated in the 
following experiment: A sample of chemically pure I'-
cystine was deliberately contaminated by crystallization 
from a solution containing a i ~ l i x t u ~ e  of radioactive sul- 
fur-containing compounds. The apparent specific radio- 
activity of the recovered cystine was 0.039 counts/sec/y S. 
A sample of 1.5 mg of the radioactive compound was 
suspended in 6 ml of distilled water and samples were 
withdrawn after equilibration for 3 and 6 hr respectively. 
After 6 hr, 15.1 mg of the compound was added to the 
flask and an additional sample was taken after further 
equilibration for 19 hr. The increase in radioactivity 
of the solution after addition of more solid (Table 2) 
proved that the compound contained radioactive con-
taminants. 
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Some Observations on Exchange of CO, 
Between BaCO, and CO, Gas1 

George Samos" 

Chemistr.~ Department, Bvookhazien National Laboratory, 
Upton, New York  

Previous studies on the exchange of CO, between 
BaCO, crystals and atmospheric CO, have shown that  
exchange takes placc in the presence of moisture ( I ) ,  
and that  the amount of exchange can be reduced by heat 
treatment of the BaCO, samples ( 2 ) .  An attempt has 
been made to confirm these results, and to obtain ad- 
ditional information on the factors which affect the 
amount of exchange, using CI4. 

The original RaCO, had a specific activity of about 
1.2 x 106 cpm/mg., It was attempted to prepare an  
active GO,= solution by heating this material with inactive 

1 Rcscarch work tlorie :it thz Brookhaven National Labora- 
tory under the ,'nspices of the Atomic Enerqy Commission. 

2 1  wish to thank Dr. William Rubinson and Dr. Warren 
iMlller for helpful advice. 

Ohtniried from Oak Ri r l~ '~ .  


