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10 -Pheny l - sym-oc tahydroac r id in ium salts  and s t e r eo i somer i c  10-phenylperhydroacr idines  
were obtained by the action of aniline and formic  acid on 2,2 ' -methylenebiscyclohexan0ne.  

A mixture of pyridine and piperidine bases  is formed by the Leuckar t  react ion with 1,5-diketones [2, 
3], but the problem of the paths for their  formation has remained unexplained. It was recent ly  shown that 
the intermediate  Alld2,13,14-decahydroacridine sys tem arising during the react ion of 2 ,2 ' -methylenebis -  
cyclohexanone (I) with ammonia [4] or  aniline [5] in acetic acid disproport ionates  to sym-octahydroacr id ine  
and dodecahydroacr idine .  All three of these s t ruc tu res  may also be intermediates  during hydroamination.  
Starting f rom this assumption, we examined the react ion of diketone I with aniline and formic acid. 
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10-Pheny l - sym-oc tahydroac r id in ium perchlora te  (IV) and three s t e r eo i somer i c  10-phenylperhydro-  
acridines with mp 110-110.5 ~ (V), 129-130 ~ (VI), and 96.5-97 ~ (VII) were isolated from the react ion mixture .  

The same mixture of compounds IV-VII as obtained from diketone I was also obtained by the action of 
aniline and formic  acid on 10-phenyldecahydroacridine (II). Under these conditions, dodecahydroacridine 
III is converted to a mixture of perhydroacr id ines  V and VI, and the octahydroacridinium salt IV does not 
change. On the basis  of this it can be assumed that II, which is part ial ly reduced by formic acid to a mix-  
ture of perhydroacr id ines  (V-VII) and par t ia l ly  disproport ionates  to III and IV, of which the f i rs t  is reduced 
by formic  acid to a mixture of V and VI, is formed during hydroaminat ion of diketone I with aniline. 

EXPERIMENTAL 

Hydroamination of 2,2 ' -Methylenebiscyclohexanone if). A mixture of 0.05 mole of ketone I, 0.4 mole 
of aniiine, and 30 ml of 85~c formic  acid was refluxed for 4 h, diluted to twice its volume with water ,  and 
neutra l ized with sodium carbonate.  The mixture was extracted with ether,  and the aqueous layer  was 
t rea ted  with a sa turated solution of ammonium perchlora te  to give 6.17 g (34~c) of salt  IV with mp 200 ~ The 
compound has an IR spec t rum which is identical to the spec t rum of an authentic sample and does not de-  
p res s  the melt ing point of this sample .  The ether  ext rac t  was evaporated,  and the residue was ch romato -  
graphed with a column filled with 300 g of activity II A1203; petroleum ether  eluted 3.36 g (25~) of VI, and a 
mixture  of V and VII was eluted with carbon te t rachlor ide .  This mixture was separated by prepara t ive  thin- 
l ayer  chromatography on activity II A1203 in a CC14-pet ro leum ether  sys tem (1 : 1). The spots on the plate 
were detected by means of iodine vapors .  A total of 1.48 g (ll~c) of V and 0.54 g (4.0~c) of VII was obtained. 

* Communicat ion IV f rom the se r i e s  "Reactions of 1,5-Diketones." See [1] for communicat ion III. 
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10-Pheny lpe rhydroac r id ines .  Compound V had mp 110-110.5 ~ (from acetone).  Found %: C 84.8; H 
10.4. C19H27N. Calcula ted %: C 84.8; H 10.0. The p ic ra te  had mp 242 ~ (from alcohol).  Found %: N 11.3. 
C19He~N �9 C6H3NaO 7. Calcula ted  %: N 11.4. Compound VI had mp 129-130 ~ (from acetone).  Found %: C 
84.7; H 10.1; N 5.3. Cl~H27N. Calcula ted  %: C 84.8; H 10.0; N 5.2. The p ic ra te  had mp 183-184 ~ (from a l -  
cohol).  Found %: N 11.3. Compound VII had mp 96.5-97 ~ (from alcohol).  Found %: C 84.2; H 10.2. The 
p ic ra t e  had mp 214-215 ~ (from alcohol).  Found %: N 11.6. 

Reduction of H-IV.  A mix tu re  of 1 g of the compound and 10 ml  of 85% fo rmic  acid was ref luxed for  
4 h. The reduct ion products  were  i so la ted  as indicated above. Compound II yielded 35% IV, 10% V, 30% VI, 
and 5% VII; III yielded 15% V and 45% VI; 90% of the s ta r t ing  ma te r i a l  was r e c o v e r e d  in the case  of IV. 
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