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TABLE I 

SALTS PREPARED FROM STRYCHNINE AND VARIOUS BENZOIC ACIDS 

Benzoate 

o-Chloro-
w-Chloro-
£-Chloro-
o-Bromo-
m-Bromo-
J-Bromo-
o-Iodo-
m-Iodo-
£-Iodo-
o-Nitro-
?»-Nitro-
£-Nitro-
o-Hydroxy-
w-Hydroxy-
^-Hydroxy-
o-Methyl-
ra-Methyl-
£-Methyl-
o-Amino-
m-Amino-
£-Amino-
3,5-Dinitro-
2,4-Dinitro-
2,4,6-Trinitro-

Salicylate 

5-Iodo-
3,5-Dinitro-
Di-iodo-
Acetyl-

Formula 
CaHaO2Ni + 

C6H5COOH 
C8H4ClCOOH 
C6H4ClCOOH 
C6H4ClCOOH 
C6H4BrCOOH 
C6H4BrCOOH 
C6H4BrCOOH 
C6H4ICOOH 
C6H4ICOOH 
CsH4ICOOH 
C6H4NO2COOH 
C6H4NO2COOH 
C6H4NO2COOH 
C6H4OHCOOH 
C6H4OHCOOH 
C6H4OHCOOH 
C6H4CH3COOH 
C6H4CH6COOH 
C6H4CH3COOH 
C6H4NH2COOH 
C6H4NH2COOH 
C6H4NH8COOH 
C,H3(N02)2COOH 
C6H3(NOz)2COOH 
C6H2(NOa)3COOH 

C6H3OHICOOH 
CsH2OH(N02)2COOH 
C6H2OHI2COOH 
C6H4CH3CO2COOH 

Color 

White 
White 
White 
White 
White 
White 
White 
White 
White 
Brown 
Yellowish 
Yellowish 
Yellowish 
White 
White 
White 
White 
White 
White 
Cream 
Cream 
Cream 
Yellowish 
Yellowish 
Buff 

White 
Yellow 
White 
White 

Strychnine, % 
Calcd. Found 

73.26 
68.11 
68.11 
68.11 
62.49 
62.49 
62.49 
57.41 
57.41 
57.41 
66.65 
66.65 
66.65 
70.77 
70.77 
70.77 
71.10 
71.10 
71.10 
70.92 
70.92 
70.92 
61.18 
61.18 
56.55 

55.87 
59.44 
46.15 
65.00 

73.20 
67.88 
67.89 
67.90 
62.72 
62.80 
62.62 
57.70 
57.49 
57.48 
66.20 
66.67 
66.83 
70.68 
70.33 
71.01 
71.05 
70.85 
71.10 
70.90 
70.90 
70.45 
61.35 
61.45 
56.90 

55.75 
59.47 
45.95 
65.15 

Nitrogc 
Calcd. 

6.14 
5.70 
5.70 
5.70 
5.24 
5.24 
5.24 
4 .81 
4.81 
4 .81 
8.38 
8.38 
8.38 
5.94 
5.94 
5.94 
5.96 
5.96 
5.96 
8.92 
8.92 
8.92 

10.26 
10.26 
11.83 

4 .68 
9.96 
3.87 
5.45 

=n, % 
Found 

6.18 
5.68 
5.60 
5.60 
5.51 
5.21 
5.06 
4.74 
4.86 
4.82 
8.40 
8.16 
8.23 
5.91 
5.99 
5.93 
5.80 
5.99 
5.96 
8.87 
8.88 
8.87 

10.27 
10.17 
11.71 

4 ,68 
9.73 
3.98 
5.69 

M. p., 0C. 
(uncorr.), 

"Bloc Ma-
quenne" 

2ai 
170 
185 
251 
202 
178 
252 
237 
159 
241 
205 
214 
266 
224 
263 
192 
167 
168 
236 
219 
233 
206 
267 
256 
182 dec. 

225 
274 
225 
142 

sharp, definite melting point. This seems to be true also 
of the benzoate salts of strychnine. 

The salts are not very soluble in water, the o-chloro 
salt being the most soluble. The salts made from the 
acids containing more than one substituted group are al­
most insoluble in water even at higher temperatures. All 
of the salts are quite soluble in chloroform, fairly soluble in 
alcohol and slightly soluble in ether. 
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Note on a New Method for the Preparation of 
Acyclic Unsaturated Hydrocarbons 

B Y A. L. WARD AND W. H. FULWEILER 

In a laboratory investigation requiring the 
preparation of fairly large quantities of olefinic 
hydrocarbons, a new method for the removal 
of a molecule of hydrochloric acid from chloro-
paraffins was found to be superior to older meth­
ods, particularly when used for the preparation of 
olefins of more than eight carbon atoms. 

The method which is similar to one used1 com­
mercially for the production of terpenic alcohols 
consists essentially in the treatment of the halo­
gen compound with an alkali phenolate. It has 
been known that tertiary alkyl iodides,2 when 
heated with sodium phenolate in alcoholic solu­
tion, give olefins as a by-product of the principal 
reaction, which is the formation of ethers. By 
the technique used here only small quantities of 
ethers were formed from many alkyl halides. 
The details of the method may be best illustrated 
by an actual example. 

Preparation of Decylene 

A quantity of synthetic 2,7-dimethyloctane prepared 
by the Wurtz reaction was chlorinated. The chlorinated 
product was fractionated under reduced pressure. The 
monochloro compound had the constants: b. range 
81-83° at 3 mm.; density at 20°, 0.8642; chlorine, by 
analysis 19.73%, theoretical 20.07%. Potassium creso-
late was prepared by treating cresol with 66% of the theo-

(1) Andreau, U. S. Patent 1,478,690 (1923). 
(2) Segalier, J. Chem. Soc, 103, 1154,1421 (1913). 
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retical potassium hydroxide dissolved in the least pos­
sible amount of water. The water was distilled out of the 
solution in an insulated boiling flask. The flame was then 
turned off and 80% of the theoretical amount of mono-
chloro-2,7-dimethyloctane (based on the potassium hy­
droxide used) was dropped into the potassium cresolate at 
such a rate that the temperature (thermometer well in 
liquid) did not rise above 180°. The decylene distilled 
off as formed. The product was washed, dried and frac­
tionated. Approximately six kilograms of decylene, boil­
ing from 155-166° and representing a yield of 91.6% of 
the theoretical were thus obtained. 

After a second fractionation, 90% of the principal 
fraction boiled between 159.6 and 162.8° (A. S. T. M. 
D 216); f. p. -79.5°; d? 0.7418; »2

D° 1.4250. 
A number of modifications of the described technique 

were tried. Each of these variations materially reduced 
the yield of the olefin. 

Preparation of Decadiene 
Direct treatment with potassium cresolate gave a poor 

yield in the case of dichloro-2,7-dimethyloctane (b. range 
121-125° at 12 mm.; density at 20°, 1.0091; chlorine, by 

ISOBARIC ISOTOPES 

Sir: 

The recent publications of most scientists on 
the subject of isotopes imply that a given atom 
does not have an isobaric isotope.1 However, it 
has been known for more than a decade that 
Uranium X2 and Uranium Z2 are not only isotopes 
but also isobars. 

This example seems to indicate that, witliin the 
nucleus, the protons and negatrons or other units 
not only do not lose their identity completely but 
actually give rise to nuclear isomerism. If this 
hypothesis is correct, we should expect that iso­
baric isotopes should be as numerous as isomerism 
in the case of compounds. As yet, we have no 
means of showing the existence of such isotopes in 
the case of the non-radioactive elements but it is 
conceivable that the different isobaric isotopes may 
show differences in artificial disintegration or in 
artificial radioactivity recently discovered by the 
Joliots and confirmed by Lord Rutherford. 

(1) The word "isobar" is used In tho generalised sense, namely, 
for ' 'atoms, the atomic weights of which may differ by small fractions 
of a unit ." 

(2) See, for example, Rutherford, Chadwick and Ellis, "Radia­
tions from Radioactive Substances," New York, 1930, p. 24. 

analysis 34.09%, theoretical 33.60%). On the other hand, 
long-continued boiling with a very large excess of alcoholic 
potash removed only one molecule of hydrochloric acid 
but gave a satisfactory yield of the chloro olefin. If the 
two methods were combined, a good yield of the diofefin 
was obtained. A chloro-2,7-dimethyloctene was obtained 
by refluxing the dichlorodimethyloctene with one and one-
half moles of alcoholic potash (25% solution) for three 
hours. The chloro olefin was then treated with potassium 
cresylate by the method described above. It had a tend­
ency to distil over unchanged and repeated treatment 
was necessary. The middle 90% of the carefully purified 
and fractionated product boiled over the range 161.0— 
166.0° at 764.4 mm.; f. p. -92.6°; df 0.7627; »2

D° 1.4410. 
Both hydrocarbons were free from chlorine. The 

number of isomers present or the position of the double 
bonds was not established for either hydrocarbon. The 
decylene is apparently largely the 2,7-dimethyloctene (2), 
b. p. 159-162°, of Kishner.5 

(3) Kishner, Chem. Zenlr., II, 725 (1900). 
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In all probability, these isomeric nuclei may 
have different energies of formation from protons 
and negatrons or other units and, if we accept the 
current hypothesis of the interconvertibility of 
mass and energy, may have slightly different 
atomic weights. 

The symbols recently suggested by Harkins 
[Science, 79, 138 (1934)] for distinguishing iso­
topes would be identical, and hence useless, for 
isobaric isotopes. A perfect system of symbols for 
distinguishing isotopes has, therefore, not yet been 
devised. 
CHICAGO, ILLINOIS HERBERT J. BRENNEN 

RECEIVED MAY 31, 1934 

THE PEROXIDE EFFECT IN THE ADDITION OF 
REAGENTS TO UNSATURATED COMPOUNDS 

Sir: 

In a recent issue of THIS JOURNAL, Sherrill, 
Mayer and Walter [THIS JOURNAL, 56,926 (1934) ] 
claim that the important factor governing addi­
tion of hydrogen bromide to pentene-1 is the 
solvent and not the peroxide content of the re­
action mixture. In view of their report we have 
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