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the most accurate measurements) must be re-
zarded as heing compatible with theory.

Summary

The chain transfer theory of niodifier action has
been tested oz commercial GR-S by means of
molecular weight and sulfur content determina-
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tions. The number of sulfur atoms per molecule
was found to range between 0.7 and 1.1, to be
compared to the theoretical. value of unity. In
view of the experimental difficulties involved, the
results are considered to be in good agreement
with the theory.
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[CoNTRIBUTION FROM PURDUE UNIVERSITY AND PURDUE RESEARCH FOUNDATION]
The Nitration of Bicyclo[2,2,1]heptane!

By R. T. BLICRENSTAFF AND H. B, Hass

In connection with work in this Laboratory on
the mechanism of the vapor-phase nitration
reaction, bicyclo[2,2,1]heptane was treated with
nitric acid in the vapor phase in order to deter-
mine whether or not a bridgehead carbon atom
would be nitrated under these conditions. Na-
metkin and co-workers reported that liquid-
phase nitration of camphane yields no tertiary
derivative.?

Procedure.——The hydrocarbon was synthe-
sized by the method of Joshel and Butz as im-
proved by Thomas.? A vapor-phase nitration
using 100 g. of it dissolved in 200 ml. of carbon
tetrachloride for convenience of handling, was
made with 1:1 ratio of nitric acid at 400-410° and
atmospheric pressure.# The nitro derivatives
were separated from the, unreacted imaterials by
fractional distillation at reduced pressure, stirred
over 109, aqueous sodium hydroxide for 30 hours,
extracted with ether and the ether extract, after
the ether had evaporated, purified by fractional
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crystallization and clwomatography in ether
solution over Norite. The resulting solid, some-
what waxy like its parent hydrocarbou, nielted
sharply at 63°; yield about 509 of nitrated prod-
uct. Tested with the indicator developed by
Davidson,? it was found to contain no primary
or secondary mnitro group. It is therefore 1-
nitrobicyclo[2,2,1]heptane.

Anal. Caled. for CG;H;NO,: C, 59.55; H,
7.86; N, 9.92. Found: C, 59.05; H, 7.9; N
9.66.

This proves the possibility of nitrating a bridge-
head carbon atom.

The secondary nitro derivatives were regener-
ated by carbon dioxide, but not separated and
identified.
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Summary
1-Nitrobicyclo[2,2,11heptane has been pre-
pared by the vapor-phase nitration of bicyclo-
12,2,1)heptane, proving the possibility of nitrat-
ing a bridgehead carbon atom. ’
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