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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 

(1) (ai S. Sperber, F. J. Villani, M. Sherlock, and D. 
Papa, J .  Am Chem. Soc., 73, 5010 (1951). (b) J. H. Biel, E.  
P. Sprengeler, H. A. Leiser, J. Horner, A.  Drukker, and H. L. 
Friedman, J Am. Chem. Soc., 77, 2250 (1955). (c) J. H. 
Biel, E. P. Sprengeler, and H.  L. Friedman, J .  Am.  Chem. 
SOC.. 79, 61h4 (1957). (d) F. W. Schuler, J .  A m .  Pharm. 
dssoc., 45, 197 (1956). (e) J. N. Ashley and W. G. Leeds, 
J .  Chem Soc., 2703 (1957). 

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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On standing for 48 hr. a t  room temperature, clusters of 
colorless crystals formed. The product was collected and 
recryst’allized from hot ethanol. 

The same reaction condition was applied for bromide and 
2-bromobutane. Evolution of olefinic gas was detected in 
both cases and when cooled a large quant,ity of colorless 
crystals formed. Recrystallization from aqueous acetone 
and et,her gave colorless cryst,als of m.p. 228”. 

Bot’h 2-1:)romoethylacet.ate and 4-bromopentan-1-01 were 
reacted in the same way in methanol solution. After metha- 
nol was rc.moved> colorless hygroscopic crystals were ob- 
t:iiiicd in large quantity. This was recrystallized from etha- 
nol, m.p. 319” with decomposition. Mixed melting point with 
aut hentic samplr of I ,Cdihydro- 1,4-diazabicyclo [2.2.2]oc- 
tane dibroinide of m.p. 319” did not show depression. 

ilnal. Calcd. for CsHI4?rT2Br2 C, 26.4; H, 5.15. Found: 
C, 26.63; H, 5.41. 

The results of physiological tests indicate that 1,4-diaza- 
hiryelo 12.2.2 ]octane his( hexadecylbromide) has some ac- 
t,ivit)- against microorganisms while 1,4-diazahicylo[2.2.2]- 
ot+ine his(1:etradecylbromide) shows a little CXS depressant 
activity in micr. 

The authors :we indebted to Dr. Reuben G. Jones of the 
Lilly Resmrch Ihhoratmories for performing the physiological 
t’rsts. 
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It has been reported recently that silyllithium 
compounds add to the carbonyl group of aliphatic 
ketones to give a-silylcarbinols. From the reaction 
of triphenylsilylpotassium and -lithium with 
aromatic ketones, however, “abnormal” addition 
products resulted, in which the silicon atom is 
bonded to Two reactions show that silyl- 
metallic compounds add in a “normal” manner to 
aliphatic aldehydes. Triphenylsilylmethanol was 
obtained from the reaction of triphenylsilylpotas- 
sium with f~rmaldehyde,~ and 1-(triphenylsily1)- 
ethanol was synthesized from acetaldehyde and 
the Corresponding silyllithium reagent.5 In  an 
extension of these studies, the reaction of triphenyl- 
silyllithiurn arid of triphenylsilylpotassium with 
benzaldehyde has been investigated. 

Rapid addition of one equivalent of benzalcle- 
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hyde (11) to triphenylsilyllithium (I) a t  - 60” 
yielded benzyloxytriphenylsilane (V) in fair yield. 
Prior to hydrolysis, the reaction mixture gave a 
strongly positive Color Test I.6 When a second 
equivalent of benzaldehyde was added, Color 
Test I was negative, and no benzyloxytriphenyl- 
silane was isolated. Instead, the monotriphenyl- 
silyl ether of 1 ,Zdihydroxy-1,2-diphenylethane 
(VI, with hydrogen replacing lit,hium) was ob- 
tained as a mixture of isomers. At room temperature, 
using a slow rate of addition, triphenylsilyllithium 
reacted further with the alkoxysilane-type inter- 
mediate T‘I to give hexapheiiyldisilane and 1,2- 
dihydroxy-l,Zdiphenylethane, the latter com- 
pound as a mixture of its stereoisomers. 

Whereas benzyl ethers, the carbon analogs of 
V, rearrange upon treatment with phenyllithium 
to give the corresponding  carbinol^,^ Brook, in 

C6HaCH20R ---+ CEH,CH(Li)OR + C6H,CH(RpLi 
CsHaLl 

some attractive studies, observed that phenyl- 
substituted a-silylcarbinols in the presence of 
catalyt,ic amounts of base undergo the reverse 
rearrangement to give the corresponding alkoxy- 
silanes.& Diphenyl(triphenylsily1)methanol was 
shown to form triphenyl (dipheny1methoxy)silane 
by rearrangement,& and, similarly, phenyl(tri- 
phenylsily1)methanol yielded benzyloxytriphenyl- 
~ i l a n e . ~  

(C6Hs),Si-CH(OH)-C6H5 + 
(c,H,),si-O-cH,-C,H. 

The course of the reaction of I with I1 might 
therefore be explained by assuming that in the 
first step a “normal” addition takes place to give 
111, which immediately rearranges with the for- 
mation of 117. The organometallic reagent ITT yields 
benzyloxytriphenylsilane (V) on hydrolysis. while 
treatment with another equivalent of benzaldehyde 
gives VI. Since alkoxytriphenylsilanes are re- 
ported’O to react with triphenylsilylmetallic com- 
pounds with the formation of hexapheiiyldisilaiie, 
the isolation of large amounts of the latter can be 
easily explained from the reaction of I and VI. 
To our surprise, large amounts of hexaphenyldisi- 
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