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Anal. Found for copolymer: C, 89.72; H, 7.16. This indi- 
cates an approximate composition of 19 mole % vinyl- 
phenol, and was confirmed by infrared absorption. 

For observing the effects of various catalysts, about 1 g. 
monomer was dissolved in 10 ml. solvent and placed in a test 
tube with a trace of initiator. With benzoyl peroxide where 
no solvent was used, the sample was heated at  60' for 24 hr. 
With boron trifluoride-etherate and aluminum chloride in 
hexane and tetrachloroethane, respectively, the polymer 
precipitated immediately on addition of the initiator, and 
blue color appeared which darkened on standing. Simi- 
larly, polymer was obtained by adding a catalytic amount 
of sulfuric acid to the monomer in hexane and allowing 
to stand a t  room temperature. When the monomer was 
added to a mixture of sulfuric and glacial acetic acids (1 : 9 
volume ratio), an immediate exothermic reaction occurred. 
The solution became purple in color, darkened on standing, 
and increased markedly in viscosity. All of the polymers 
formed except this one were soluble in ethanol and reprecipi- 
tated from water. This polymer was also insoluble in di- 
oxane, acetone, and dimethylformamide, although swell- 
able, and was isolated by pouring the reaction mixture 
into water. 
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While investigating the behavior of UOa in red 
fuming nitric acid, the compound U02(N03)2*H20. - 
N204 was prepared. This material has been pre- 
viously made by Gibson and Katz' by reaction 
of liquid N204 with hydrated uranium trioxide. 
The compound shows interesting chemical prop- 
erties. It reacts violently with aniline and similar 
substances to produce immediate combustion. It 
dissolves in many common organic solvents being 
similar in this respect to uranyl nitrate hexahydrate. 
With ethyl alcohol and ether i t  dissolves liberating 
a colorless gas; in glacial acetic acid it dissolved 
without gas evolution indicating that this would be 
a good solvent. A glacial acetic acid solution re- 
acted a t  room temperature with acenaphthene to 
give the 5-nitro derivative, while an acetic anhy- 
dride solution reacted in the cold to give 5,6-di- 
nitroacenaphthene. 

The nitrating ability of the compound could be 
explained in the manner proposed for BF3.N204 by 
Bachman et aL2S3 The uranyl nitrate exhibits 
electronegative properties similar to  those of BF8 
and thus i t  might have the ability to distort the 
N204 in the following manner: H20.UOs(N03)z + 
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OzN i IN02 = (HzO.UOz(NOJ2 + NOz)-NC\z+. 
This distortion produces a nitronium ion which ac- 
cording to  present theory is necessary for nitration. 

EXPERIMENTAL 

The presence of N204 in the compound was established by 
treating it with ether and collecting the colorless gas evolved 
in an inverted test tube filled with ether. The test tube was 
stoppered and cooled in a dry ice-cellosolve bath and a color- 
less liquid was obtained. When a small fragment of ice was 
added to the liquid, a deep blue color was obtained, indicat- 
ing the presence of N204 by formation of N203.' The liquid 
was warmed and the presence of NO2 determined by odor 
and color. An analysis of compound gave 56.7% uranium 
oxide and 10.9% nitrogen (Du Pont Nitrometer). Theoreti- 
cal for UOz(NOa)2*HzO.NnO~ is 56.7% uoa and 11.1% K. 

The procedure used in the nitration of acenaphthene was 
similar to the method employed by Sacks and ?vlosebach6 in 
the preparation of 5 nitroacenaphthene but replacing nitric 
acid as the nitration agent with UO2(N0&.HzO .iS2O4. 
Two g. of acenaphthene were suspended in 16 ml. of glacial 
acetic acid. A solution containing 7.56 g. of U02(NO&-- 
H10 K204 dissolved in glacial acetic acid was slowly added 
to the acenaphthene suspension a t  room temperature. 
After most of the nitrating reagent had been added, the 
material present suddenly dissolved and was immediately 
followed by the formation of a yellow precipitate. This 
yellow crystalline product after two recrystallizations with 
glacial acetic acid gave a melting point of 100-102". The 
melting point previously reported for the nitroacenaphthene 
was 101-102'. 

In an attempted preparation of 3-nitroacenaphthene the 
method of Morgan and Harrison0 was employed. The reac- 
tion was carried out in acetic anhydride below 0'. Again 
the uranium compound replaced the nitric acid as a nitrating 
agent. Two g. of acenaphthene were dissolved in 135 ml. of 
acetic anhydride and cooled to -5'; 7.56 g. of UO?(NO&.- 
H20 N204 were dissolved in a small amount of acetic anhy- 
dride and the resulting solution added slowly to the ace- 
naphthene solution. About 1 hr. was required for the addi- 
tion of nitrating mixture. The reacting mixture was stirred 
continuously a t  a temperatmure near -7".  When only a small 
amount of the nitrating solution remained to be added, the 
temperature suddenly rose to 10" and changed from a yellow 
color to brownish green. The mixture was then cooled again 
and a yellow-green color was observed. The resulting mix- 
ture was added to cold water in order to dissolve the uranyl 
nitrate and precipitate the nitrated compound. The crude 
product (1.5 g.) was obtained while the theoretical yield for 
mononitroacenaphthene is 1 3  g. and 1.6 g. for the dinitro- 
acenaphthene. After recrystallization twice with acetic acid a 
melting point of 175.5-177' was obtained. After recrystalli- 
zation a third time followed by drying for 8 hr. under a 
vacuum, a melting point of 203-205" was observed. This 
melting point corresponds closely to the 5,fi-dinitroace- 
naphthene whose melting point has been recorded as 210- 
212.7 Chemical analysis of the nitro product obtained was as 
follows: C, 59.39%; H, 3.574, N, 11.237,; and by difference 
0, 25.79%. The theoretical per cents for the dinitroace- 
naphthene are: C, 59.02%; H, 3.30%; N, 11.47% and 0, 
26.20%. The infrared spectra of the compound prepared 
here were identical to that given by a known sample of 5,6- 
dinitroacenaphthene. It has been reported* that nitrogen 
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tetroxide reacts with acenaphthene to give 5,6-dinitro- 
acenaphthene. 

The nitro derivatives gave the correct color tests with con- 
centrated H t S 0 4  as described by ref. 6. 
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The interesting pharmacologic properties of 
quaternary ammonium derivatives of piperidine 
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prompted us to synthesize a number of “bicyclic” 
quaternary ammonium derivatives of ll4-diaaa- 
bicyclo[2.2.2]octane, which has recently become 
commercially available.2 All the compounds, listed 
in Table I, were prepared by a simple substitution 
reaction (SN2) in a suitable solvent. 

We have tried the substitution with secondary 
bromides, such as 2-bromobutane and isopropyl 
bromide. The reaction product in these two cases 
was monoalkylated quaternary ammonium di- 
bromide. Apparently both elimination arid substi- 
tution reactions took place simultaneously, chang- 
ing half of the starting alkyl bromides to  the cor- 
responding olefins. With 2-bromoacetate and 
4-bromo-pentan-1-01, the main reaction was elimi- 
nation, giving 1,4-diazabicyclo[2.2.2]octane di- 
hydrogen dibromide as the only isolable crystalline 
products, even when the reaction mixture was kept 
n t  room temperature. h few typical runs are 
described in the Experimental. 

EXPERIMENTAL 

1,4-Dialky1-1,4-diazabzcyclo[d.d.%]octane dzzodzde. l,4- 
Diazabicyclo [2.2.2]octane (0.05 mole) was dissolved in 50 
ml. of methanol. To this solution, 0.1 mole of alkyl iodide was 
added and the mixture was refluxed for 1 to 2 hr. On stand- 
ing at  room temperature overnight, after removing about 
half of the solvent, crystalline product formed. Crystals 
were collected and recrystallized 2 or 3 times from methanol. 
Yields were almost quantitative. 

1,Q-Dialkyl-l,/-diazabicyclo[d.b.l]octane dzbroniade. 1,4- 
Diazabicyclo [2.2.2]octane (0.025 mole) was dissolved in 100 
ml. of warm carbon tetrachloride. To this solution 0.05 mole 
of alkyl bromide was added at  once and the mixture was 
refluxed for 1 to 16 hr. depending on starting compound. 

(2) Houdry Process Corp., Philadelphia 2, Pa. 

TABLE I 

p-?-Fj u 2x- 

Refluxing M.P., “C. 
Hcac tion Time (with Calcd. - Found _. 

II X Medium 3 Hr. decompo- Formnla Yield C, % H, ox C, % H, :Tb 
sition) 

CHa- I Ethanol 1 260 CsHisN+ 90 24.25 4.55 24.27 4.57 
GHC- I Methanol 2 248 CioHah 2 1 2  96 28.31 5.19 28.34 5.27 
n-CaHs I Methanol 2 220 CiaHaoNzI, 90 35.01 6 .25  34.95 6.41 
n-CiiH2a- Br CC1, 6 194 C28HS8N2Br2 87 57.60 9.95 57.67 9.88 
TL-CI~H?~- Br Acetone 6 282 C34H70N2Br2 92 61.28 10.51 61.11 10.54 
n-Cl6Ha:j- Br CCla G 285 CP8HT8NZBr2 83 63.17 10.81 63.35 10.86 
Benzyl- C1 Et,hanol 3 295 CzoHz&;2Cls 93 65.70 7.20 65.75 7.47 
HO-CH2CH- Br Ethanol 10 208 CiaH,zN,C1,02 52 33.20 6.14 32.21 6 .13  
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