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The importance of cyanide in the synthesis of or-
ganic compounds labeled with isotopic carbon requires 
that i t  be made available in high yields by simple and 
inexpensive procedures starting with barium car-
bonate. Methods (1-5) have been described f o r  the 
conversion of alkali carbonates to cyanide but each 
has its own limitation. A procedure has been devel- 
oped in this laboratory based on the findings of Hood 
and Salamon (6) and J. A. McCarter (7)  whereby 
barium carbonate can be converted to sodium cyanide 
in  one step. This was accomplished by heating barium 
carbonate, zinc dust, and metallic sodium in a stream 
of anhydrous ammonia which had passed over hot 
iron. I ron seemed to have a n  important role in  that 
i t  catalyzed the decomposition of ammonia to give 
nitrogen gas and other "active" forms of nitrogen 
which were essential in  the reaction. The yields in  this 
laboratory were quantitative as described in the fol- 
lowing experimental procedure. 

Powdered anhydrous C1* barium carbonate (1.0 
millimole) was mixed with 1.0 g of zinc dust and 
0.2000 g of nietallic sodiuni in  pea size chunks, and 
this mixture was transferred to  a porcelain combus- 
tion boat of suitable size. The boat was placed in a 
Vycor combustion tube (600 mm in length and 1 9  mm 
inside diameter) in  an atmosphere of anhydrous am- 
monia and containing a 5.0-g ball of iron wire or 5.0 g 
of powdered iron distributed throughout a plug of 
Pyrex glass wool occupying the mid-portion of the 
tube. The boat was pushed into the tube until i t  
touched, or almost touched, the iron plug. 

The end of the tube nearest the iron was connected 
to a cylinder of anhydrous ammonia. A stream of am- 
monia was allowed to flow through a gas bubbler a t  
the rate of 3 bubbles/second in and through the tube 
containing the mixture. The portion of the tube con- 
taining the mixture and iron was brought to and 
maintained a t  approximately 650' C f o r  a period of 
4 hr. The flow of ammonia was continued until the 
tube was cool. 

The boat and all contents of the tube, except the 
iron ball, were washed into a 250-ml flask attached to 
a 	 Kjeldahl distillation head f o r  subsequent distilla- 
tion of hydrogen cyanide. The solution in the flask was 
acidified with dilute (2 N) sulfuric acid and 20-30 ml 
of distillate were collected in  an Erlenmeyer flask con- 
taining a 20% excess of the theortical amount of 1N 
sodium or potassium hydroxide. 

Analysis by the argentimetric method (8) of the 
distillate obtained in three experiments showed a yield 
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of cyanide which was quantitative. The specific activ- 
ity of the labeled cyanide was unchanged from that 
of the barium carbonate used as  the starting material. 
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Evaluation of Oral Temperature Readings 
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Many studies have dealt with the variability of body 
temperature as  reflected in  inter-individual differences, 
day-to-day changes, diurnal variations, and other com- 
parisons ( I ) .  Such studies, while yielding considerable 
information as  to the extent of variability to  be ex- 
pected under different conditions, have failed to pro- 
vide any systematic method for  evaluating the signifi- 
cance of a given temperature reading, or a difference 
between two readings taken under specified circum- 
stances. One possible solution to this problem is pre- 
sented in  the following paragraphs; i t  involves 
an approach which has been used in connection with 
a similar question regarding metabolism measure-
ments ( 2 ) .  

The data for  this analysis were taken from 29 osten- 
sibly normal male university students, ranging i n  age 
from 1 7  to 27 years. Twelve readings of oral tempera- 
ture were made upon each subject, the complete series 
consisting of records taken a t  8 :00 A.M. (before break- 
fast) ,  1 2  :00 M., 6 :00 P.M., and 10 :00 P.M. on each of 3 
different days, approximately a week ap l r t .  Only 1 
subject was observed on any given day. Every session 
was preceded by a 30-min rest,. the subject lying upon 
a cot throughout this period and during the actual 
observation of his temperature. All readings were 
made with the same thermometer, a M I C H  3 Oral 
(Serial J 1273) .l The thermometer always was in-
serted under the subject's tongue and left in  place a 
full 3 min. 

The 348 temperature readings thus obtained ranged 
from 95.4' to 99.1°, and averaged 98.0' F, a value 
very close to Ivy's mean of 98.1' fo r  his 276 medical 
students, tested in class between 8:00 and 9.00 A.M. 

( 3 ) .  Individual means for  our 29 subjects ranged 
1 Manufactured by E. Iiesuling, Nen, Torlr, 3. Y.  


