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duction of IV-semicarbazone in ethanol led to some 
ethyl ether. However, using potassium tert-butyl-
ate in tert-butyl alcohol, pure hydrocarbon II was 
obtained [Kq., Anal. Calcd. for Ci3H14: C, 91.7; 
H, 8.3. Found: C, 91.7; H, 8.5]. 

As a model, compound 1,2,3,6,7,8-hexahydro-
as-indacene (V) was prepared from o-carboxy-
methylhydrocinnamic acid by successive ring-
closure, hydrogenation, homologation to the pro
pionic acid, ring-closure, and hydrogenation, using 
polyphosphoric acid for the cyclizations and pal
ladium-on-carbon in the hydrogenations. 

The chemical properties of II reflected a high 
degree of unsaturation. On standing, it absorbed 
oxygen and lost its ultraviolet absorption. Hy
drogenation in methanol with palladized carbon 
proceeded very rapidly (20 min.) with the absorp
tion of 300 mole % of hydrogen. At room tem
perature in chloroform, 300 mole % of perbenzoic 
acid was consumed and a diepoxyhydroxybenzoate 
was isolated. In comparative experiments, V was 
almost completely unreactive. 

Comparison of the ultraviolet absorption of II 
with V, Fig. 1, shows a decreased extinction coeffi
cient, a decided bathochromic shift (8 m/i), and the 
disappearance of fine structure. These effects 
must be attributed to ring-strain and departure 
from co-planarity.2'3>4 Furthermore, the present 
case provides a clear-cut example of this effect since 
the absorbing systems of II and V are identically 
substituted. Thus we may conclude that sufficient 
strain has been produced in II to cause bending of 
the benzene ring and hence decreased resonance 
stabilization. 

(2) G. N. Lewis and M. Calvin, Chem. Rev., 26, 273 (1939). 
(3) G. W. Wheland, "Resonance in Organic Chemistry," John Wiley 

and Sons, Inc., New York, N. Y., 1955. 
(4) E. Heilhronner and R. Gerdil, HeIv. Chim. Acta, 39, 1996 

(1956). 
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PLATINUM HEXAFLUORIDE1 

Sir: 

Volatile hexafluorides have been reported for the 
adjacent group of elements W, Re, Os and Ir.2'3 

For platinum, the next and "noblest" member of 
this series, the highest fluoride that has been iso
lated is the tetrafluoride. In view of the improved 
techniques presently available for the preparation 
and handling of reactive fluorine compounds, an 
attempt was made to produce PtFe. The reactor 
was constructed chiefly of Pyrex glass and con
tained the platinum in the form of a spiral filament 
Directly above and very close to the platinum 
filament was a surface cooled with liquid nitrogen. 
A reaction between the platinum and fluorine vapor 

(1) Based on work performed under the auspices of the U. S. Atomic 
Energy Commission. 

(2) J. H. Simons, ed., "Fluorine Chemistry," Vol. I, Chap. 2, 
Academic Press, Inc., New York, N. Y., 1950. 

(3) John G. Malm and Bernard Weinstock, "Osmium Hexafluoride 
and Its Probable Identity with the Previously Reported Octafluoride," 
paper presented at the 131 st meeting of the American Chemical Society 
in Miami, April, 1957. 

at 300 mm. pressure was initiated by briefly pass
ing a current through the platinum wire. The re
action continued exothermally as evidenced by the 
incandescence of the wire and stopped when either 
fluorine or platinum was consumed completely. 
The major product was a non-volatile yellowish 
brown solid (PtF4) that uniformly coated the walls. 
In addition a volatile material collected on the 
liquid nitrogen cooled condenser. After purifica
tion this volatile fraction amounted to 1.4 g. com
pared to 10 g. of platinum wire reacted. 

This volatile fraction has been identified as 
PtF6 by vapor density determinations and chemical 
analysis. Approximate solid vapor pressures at 0° 
and 21° are 29 and 96 mm., respectively, in agree
ment with values extrapolated from the properties 
of the four adjacent hexafluorides. 

Solid PtF6, which melts at 56.7°, is dark red in 
color when viewed with a microscope although the 
massive material appears black. Its vapor is 
brownish red in color resembling bromine. Solid 
PtF6 has been found to be isostructural with OsF6 
and IrF6 by X-ray powder determinations. 

Platinum hexafluoride is probably the least 
stable and most reactive of the known hexafluorides. 
When stored in Pyrex or quartz it decomposes 
slowly leaving a reddish brown residue. This may 
be due to photochemical decomposition or to a very 
slow reaction with glass. However, in nickel con
tainers it may be stored for weeks at room tempera
ture without any evidence of decomposition. A 
striking example of its reactivity occurred when 100 
mg. of PtF6 was stored in a container that pre
viously had been used for storing NpF6. After 
several days the PtF6 was no longer present having 
been used up quantitatively in the formation of 
NpF6 from some Np residue in the container. All 
subsequent studies with PtF6 have therefore been 
made in new equipment in which more stable 
hexafluorides have not previously been handled. 
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THE NITROSATION AND NITRATION OF AMINES 
AND ALCOHOLS WITH NITROGEN TETROXIDE 

Sir: 
We wish to report several new reactions of nitro

gen tetroxide. These reactions (Table I) represent 
simple methods for the syntheses of nitrosamines, 
nitroamines, nitrites, and nitrates; they also illus
trate that nitrogen tetroxide can react cleanly 
either as a nitrosating agent (path a) or as a nitrat
ing agent (path b). 

In each run of Table I, a 1 M solution of N2O4
1 

in methylene chloride (distilled from P2O5) at the 
given temperature was added slowly to an excess of 
the organic reactant in the appropriate solvent at 
the same temperature. Precautions were taken to 
exclude oxygen, water and carbon dioxide. The 
reaction mixture was allowed to warm to room 

(1) A mixture of tank NOa (The Matheson Co.) and oxygen was 
passed over P2O& and into a trap at —80°. The white crystals ob
tained were allowed to melt and the liquid N2O4 was removed as re
quired with a calibrated pipet. 


