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It was recent ly  established that a number of monoketones react  with ammonia and hydrogen peroxide 
to give cycl ic  aminoperoxides [1,2]. When ammonia is replaced by p r ima ry  amines, the reac t ion  stops 
with the format ion of the aminohydroperoxide [3]. In the case  of a 1,4-diketone - acetonyiacetone - 5- 
hydroperoxy-2 ,2 -d imethy l -Al -pyr ro l ine  was obtained even when ammonia  was used [3]. 

We have found that an alieyclic 1,5-diketone - 2 ,2 ' -methylenedicyclohexanone (I) - reac ts  with hydro-  
gen peroxide (II) and ammonia  or cer ta in  p r i ma ry  amines {aniline, benzylamine) (III) to give te t racycl ic  
aminoperoxides (IV-VI). 
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IV R=H;  va,b R=C6Hs; Vl R=CH2--C~;H~, 

The react ion proceeds  at room t empera tu re  in 10-12 h in aqueous alcohol. The highest yields of 
aminoperoxides are  obtained when the rat io of I, II, and III is 1 : 1 0 : 1 .  The react ion proceeds s te reospec i f -  
ieally with ammonia and aniline: one i somer  (IV or Va) is formed when the threo form of I is used; two 
i somers  (according to th in- layer  chromatography) are  obtained when the mixture of threo and meso forms 
formed in the synthesis  of I is used, and we were  able to isolate the second i somer  (Vb) in the case  of 
aniline. The react ion does not proceed s tereospeci f ica l ly  with free benzylamine {owing to its considerable  
basici ty,  benzylamine probably induces enolization of I and part ial  convers ion of the threo form to the meso 
form),  but the reac t ion  proceeds  almost  complete ly  s tereospeci f ica l ly  when an equimolar mixture of benzyl-  
amine hydrochlor ide and dimethylaniline is used.  

Compounds IV-VI give qualitative react ions  for peroxides.  There  is no absorption at 3400-3600 em -1 
(OH) and at 1600-1800 em -I (C = O  or C = C )  in their  IR spec t ra .  In the FMR spect ra  of IV and Va,b, all 
of the nonaromafic protons give signals (on the 6 scale) below 1.9 ppm; in the spect rum of VI there is also 
a two-proton singlet at 4.0 ppm (benzyl CH~). The s t ruc tu res  of IV-VI were  also conf i rmed by their  conver -  
sion to the previously descr ibed  [4] N-R-11,14-dicyanoperhydroacr id ines  by the action of potassium cyan-  
ide in acetic acid. The reduct ion of IV with KBH 4 in ethanol gives the known fl -perhydroacr id ine  [5]. 

TABLE 1. 

Comp. R 'FIH 
Va CsHs 
vb C6H5 

VI CH2CsHs 

N-R-11,14-P er oxyperhydroacridines 

Mp, ~ 

97--98 
95--96 

133--134 
125--126 

Empirical 
formula 

C13H21NO2 
CtgH25NO2 
CIgH25NOe 
C2oH27NO2 

Found,% '~ Calc.,% 

c [H  N 

69,9 9,4 6,0 
76.l] 8,5 4,9 
76,3 8,7 5,4 
76,2 8,7 4,4 

C H 

70,0 9,4 
76,t 8,4 
76,l 8,4 
76,7 8,6 

Yield, % 
N 

6,3 58 
4,7 78 
4,7 -- 
4,5 58 
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Compounds Va,b and VI are completely stable on storage and normally can be recrystaUized from 
alcohol. Compound IV undergoes partial decomposition on storage for 2 months, and it is possible to 
purify it only by freezing out from petroleum ether. The physical constants and yields of the compounds 
obtained are given in Table 1. 
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