
close to 900. Accordingly, i t  would seem that either 
the determinations for  the combining weight were in- 
accurate, or fewer than five amino groups are free. 

Although i t  is possible that circulin has a cyclic 
structure, the contentions that all its free amino 
groups are furnished by DABA, and that all DABA 
side chains are unsubstituted, still remain to be proved. 
This proof is prerequisite to the claim that an 0-acyl, 
rather than an  N-acyl, linkage exists between 6-meth- 
yloctanoic acid and the rest of the molecule. More- 
over, one needs to demonstrate that the lipase prepa- 
ration used does not hydrolyze N-acyl, as well as 
0-acyl, linkages. Isolation of the fat ty acid and the 
intact peptide after inactivation of circulin by lipase, 
and demonstration that a hydroxyl group rather than 
an amino group becomes liberated during inactivation, 
are also necessary before any concept on the manner 
in which the fat ty acid is attached to the rest of the 
molecule can be accepted. 

1,3-butadiene in 60% yield. Ethyl ortho-y-bromocro- 
tonate and magnesium yielded a material which 
largely polymerized in the tetrahydrofuran solvent, 
Treatment of the reaction mixture with hot aqueous 
HCI gave a small yield of crotonic acid. This could 
have resulted from the expected product of the reac- 
tion with magnesium, 1,l-diethoxy-1,3-butadiene,by  
reaction of this ketene acetal with water to yield ethyl 
crotonate (or ethyl vinylacetate) and then hydrolysis 
to the acid. 

Iodide ion perhaps can be substituted for the metal 
in the above elimination reactions. For example, po- 
tassium iodide in aqueous methanol converted 1,4-di- 
bromo-butene-2 to butadiene-1,3, and 3,6-dibromocy- 
clohexene to cyclohexadiene-1,3. That some degree of 
unsaturation in the carbon chain is required is shown 
by the fact that l,4-dibromobutane failed to yield any 
ethylene when treated with magnesium. 

Other examples on which the elimination reaction 
D. H. PETERSON(1) will be tried include y-chlorocrotonylchloride, y-

T h e  U p j o h n  Company,  Kalamazoo, Michigan 	 chloropropiolic acid chloride, fumaryl and maleic acid: 

HENRYKOFFLER chloride, and acetylenedicarboxylic acid chloride. Per- 

P. A. TETRAULT haps the reaction also can be extended to six carbon 

Departments of Biological Sciences 
and Chemistry 

Purdue University 

The Action of Metals on 1,4-Dihalides 
and Similar Compounds 

A STUDY is under way to determine the extent and 
mechanism of the general reaction 

M :  + X-C-C . C-C-Y 

0 r5- fJ+[ M : +X-C-C ...C-C-Y] 
or 

[X-M-c-C . . .C-C-PI / 
M is a metal such as magnesium, zinc, or sodium 
(other reducing agents, such as iodide ion, may also 
function in the reaction) ; X is halogen; and Y is an 
electronegative group-e.g., halogen. The dotted line 
represents a multiple bond. 

Earlier examples of Equation (1)  include the re-
action of zinc or magnesium with l,4-dibromo-2-bu- 
tenes to yield 1,3-butadienes (1,2)) and the reaction 
of Y-phenoxycrotyl bromide with magnesium to yield 
1,3-butadiene (1) .  More recently, the authors re-
ported the formation of butatriene in high yield from 
1,4-dibromohutyne-2 and zinc in diethylene glycol di- 
ethyl ether ( 3 ) .With zinc in ethanol or water, buta- 
triene was formed in only small yield, the principal 
product being butadiene. An extensive study of the 
properties of unsubstituted cumulenes such as buta- 
triene has been undertaken. 

Other examples of the general reaction (1)  have 
now been found. Thus, magnesium in tetrahydrofuran 
reacted with y-bromocrotonaldehyde diethylacetal to 
yidd 1-ethoxy-1,3-butadiene in 78% yield, and with 
y-bromocrotonaldehyde diacetate to yield l-acetoxy- 

analogs, such as the conversion of l,6-dibromo-
hexadiyne-2,4 to hexapentaene. 

W. M. SCHUBERT. 
WAYNE A. LANKA 

THOMASH. LIDDICOET 
Department of Chemistry and Chemical Engineering 
University of Washington 
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Three- and Four-Dimensional Plotting 
THE examination of experimental results by plot- 

ting a graph in two dimensions is almost universal, 
but little use is made of plots of variables in three 
dimensions. The lack of a suitable simple apparatus 
for plotting in three dimensions is one reason for  the 
neglect of this potentially useful technique. I n  con-
nection with a statistical analysis of data on acid, 
chloride, and volume for samples of gastric juice 
(R. B. Fisher and J. N. Hunt. J. Physiol., 111, 138 
[I9501), a, simple method of plotting in three, and 
even four, dimensions was worked out, and it may be 
of value to other workers with similar problems. 

The apparatus shown in Fig. 1consists of a cube 
of Lucite constructed of 20 numbered sheets of the 
same thickness locked together by two bolts and illu- 
minated from below by a small electric bulb. The 
lowest sheet is ruled with a grid. To plot in 4 dimen-
sions, two dimensions are represented by the position 
of points plotted in waterproof ink on the surface of 
the plates, the third dimension is represented by the 
number of the plate selected, and the fourth by the 
color of the ink used to plot the point. I n  practice, 


