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The reac t ion  of 2 ,2 ' -methylenedieyelohexanone  with hydrazine der iva t ives ,  which leads to 
sym-oc t ahydroac r id ine ,  was studied. The poss ibi l i ty  of obtaining 10-aminohydroacr id ine  
de r iva t ives  is demons t ra ted .  

Continuing our  study of the reac t ion  of 1,5-diketones with ammonia  der iva t ives ,  we have invest igated 
the reac t ion  of 2 ,2 ' -methylenedicyclohexanone  (I) with hydrazine and its de r iva t ives  - p h e n y l h y d r a z i n e ,  the 
hydrazones  of s e v e r a l  earbonyl  compounds,  and the hydrazides  of acids.  

The reac t ion  of diketone I with hydrazine hydrate in acet ic  acid leads only to sym-oc tahydroac r id ine  
(Ii); the chief  reac t ion  product  when a mix tu re  of I and hydrazine hydrate in alcohol is refluxed is also II. 

Like the reac t ion  of I with p r i m a r y  amines  [2], when the reac t ion  is c a r r i e d  out in the p resence  of 
hydr ide- ion  aecep to r s  (nitrobenzene and CC14), 10 -amino - sym-oc t ahyd roac r id in ium sa l t s  (III) are  fo rmed .  
However,  the i r  y ie lds  do not exceed 30%, since cons iderable  amounts of II are  fo rmed  along with them.  
The s t ruc tu re  of III is conf i rmed by the IR spec t r a  (amino group bands at 3300 and 3400 cm-1), the f o r m a -  
tion of a hydrazone on t r e a t m e n t  with p-n i t robenzaldehyde ,  and by a l ternat ive  synthes is  f r o m  s y m - o e t a -  
hydroxanthyl ium pe rch lo ra t e  and hydrazine .  
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*See [1] for  communica t ion  VIII. 

F a r - E a s t e r n  State Univers i ty ,  Vladivostok.  Trans la ted  f r o m  Khimiya Getero ts ik l icheskikh  Soedinenii, 
No. 6, pp. 826-829, June, 1973. Original a r t ic le  submit ted  Feb rua ry  7, 1972. 

�9 19 75 Plenum Publishing Corporation, 22 7 West 17th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $15.00. 

759 



The formation of the corresponding octahydroacridinium salt was not observed when phenylhydrazine 
was used under the same conditions. The chief react ion product was II, and 10-phenyl - sym-oc tahydro-  
acridinium salt IV and aniline were also isolated. The formation of these products can be explained by 
splitting out of aniline f rom the intermediate  10-phenylaminodecahydroacridine,  during which a port ion of 
the aniline reac ts  with diketone I via the scheme described in [2]. When the hydrazones of benzaldehyde, 
p-nitrobenzaldehyde,  and benzophenone are  introduced into the react ion with I, II is also the chief product.  
The corresponding sym-octahydroacr id in ium derivatives (VIII) were formed in low yield only with aldehyde 
hydrazones.  In addition, the corresponding carbonyl compounds and their  azines were isolated f rom the 
react ion mixtures,  and ammonia was also detected. This sor t  of resul t  is apparently explained by splitting 
out of aldehyde imine or  of ketone imine f rom the intermediately formed decahydroacridine derivative; the 
imine is then hydrolyzed to give ammonia and a carbonyl compound; the lat ter  reac ts  with unchanged hydra-  
zone to give the azine. In contras t  to the preceding cases,  when the hydrazides of acetic and benzoic acid 
are introduced into react ion with I, the formation of II is not observed; 10-acylaminooetahydroacr idinium 
salts (V) are obtained in good yields here.  The IR spec t ra  of these compounds contain absorption bands of 
a carbonyl group at ~ 1700 cm -~ and of an N - H . g r o u p  at 3180 cm -1, while intense absorption at 1100 cm -1 
is observed for  the perchlora tes .  Thus this variant  is the most  convenient for  the prepara t ion of 10-amino- 
octahydroacr idinium derivatives.  

The resul ts  can be explained by assuming that the cleavage of decahydroacridine derivatives,  which 
leads to II, is facilitated by protonation of the amine nitrogen atom. 
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In the case of acid hydrazides,  the basici ty of this ni trogen atom is markedly reduced, and oxidation of the 
decahydroacridine derivative by the hydr ide- ion acceptor  becomes  the major  direct ion of the reaction.  

We also ca r r i ed  out the react ion of diketone I with phenylhydrazine in the presence  of hydride re -  
ducing agents (the hydroamination scheme [3]). Potass ium borohydride in alcohol, acetic acid, and in al- 
c o h o l - a c e t i c  acid mixtures,  and lithium aluminum hydride in e ther  were used as the reducing agents. The 
target  product - 10~phenylaminoperhydroacridine (VI) - could be obtained by using potassium borohydride 
in dilute acetic acid or  in an acetic a c id - a l coho l  mixture.  The s t ruc ture  of VI was confirmed by hydro-  
genolysis over  a platinized catalyst ,  which gives the known t r ans - syn - t r ans -pe rhyd roac r id ine  and aniline. 
In addition to VI, the react ion mixture yielded II, two s t e reo i somer ic  10-phenylperhydroacr idines  (VII), 
which were descr ibed in [4], and IV. The formation of these products  can be explained by the fact that the 
intermediately formed 10-phenylaminodecahydroacridine is only part ial ly reduced by KBH4, while the r e -  
mainder  splits out aniline via the scheme presented above. Aniline forms VII and IV on react ing with di- 
ketone I in a reductive medium. 

E X P E  R I M E  N T A L  

Reaction of I with Hydrazine Hydrate in Acetic Acid. A 2.1-g (0.01 mole) sample of I and 0.7 g (0.014 
mole) of hydrazine hydrate were dissolved in 20 ml of 75 CH3COOH, and the solution was allowed to stand 
for  36 h, after  which it was diluted with water  and extracted with chloroform.  The aqueous l ayer  was made 
alkaline with 50% NaOH, and 0.2 g of c rys ta l s  (fraction I) were separated.  The ch loroform was removed 
f rom the ext rac t  by distillation, and the residue was t reated with water .  The mixture was filtered, and the 
fil trate was made alkaline with 507o NaOH to give 1.5 g of c rys ta l s  (fraction II). The c rys ta l s  of bo th f r ac -  
tions were identical, with mp 69-70 ~ (from pet roleum ether),  and did not give a melt ing-point  depress ion 
with a genuine sample of octahydroacridine lI. The picrate had rap 200 ~ and did not give a melt ing-point  
depress ion  with a sample of the picrate  of II. The yield of II was 1.7 g (907o). 

Reaction of I with Hydrazlne in the Presence  of Hydride-Ion Acceptors .  A. A mixture of 20.8 g (0.1 
mole) of I, 6 ml of CH3COOH , and 50 ml of nitrobenzene was heated to the boiling point, af ter  which 5 g 
(0.1 mole) of hydrazine hydrate and 50 ml of nitrobenzene were added in portions,  and the mixture was 
refluxed for  2 h. It was then cooled and washed with water  (three 50-ml portions).  The wash wa te r swere  
made alkaline to pH 8 with sodium carbonate and extracted with ether;  NaC104 or  NaI solution was added 
to the aqueous layer,  and the perchlorate  (Ilia) or  iodide (IIIb) were isolated in 3070 yield. The ether  ex- 
t rac ts  were combined with the nitrobenzene layer,  and the mixture was vacuum-evaporated.  The residue 
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was t reated with 15% HC1, and the acid ext rac t  was made alkaline with NaOH and extracted with ether .  The 
e ther  was evaporated,  and the residue was vacuum-distil led to give 4.3 g (22~ of II and 1.5 g of aniline. 

B. A mixture of 5.0 g (0.024 mole) of I and 1.2 g (0.024 mole) of hydrazine hydrate in 25 ml of CC14 
was refluxed for 9 h, after  which it was extracted with 15% HCl. The acid extract  was made alkaline to pH 8 
with sodium carbonate and extracted with ether .  As in par t  A, the aqueous layer  yielded IIIa or  IIIb in 11- 
13% yield. The e ther  ext rac t  yielded 53?0 II. 

10-(p-Nitrobenzyl ideneamino)octahydroacridinium Perchlora te .  A mixture of 4.2 g (0.014 mole) of 
IIIa and 2.1 g (0.014 mole) of p-ni trobenzaldehyde in 30 ml of alcohol was refluxed for  12 h, af ter  which the 
alcohol was removed by distillation, and the residue was treated with 20 ml of acetone to separate the hydra :  
zone in 53?0 yield. IR spectrum: 1640 cm -I (C =N), 1360 and 1550 cm -~ (NO2), ii00 cm -~ (CIO4). 

Reaction of I with Phenu in the Presence of Nitrobenzene. A mixture of 10.2 g (0.05 mole) 
of I, 5.4 g (0.05 mole) of phenylhydrazine, and 3 ml of CH3COOH in 50 ml of C6HsNO 2 was treated as in vari- 
ant A of the preceding experiment to give 3.3 g (1970) of perchlorate IV (identified by a mixed-melting-point 
determination with a genuine sample [5]), 3.5 g (38%) of If, and 0.5 g of aniline. 

Reaction of I with Hydrazones in the Presence of CC14. Equimolar amounts of I and the hydrazones of, 
respectively, benzaldehyde (1), p-nitrobenzaldehyde (2), and benzophenone (3) were dissolved in COl 4, and 
the mixtures  were  refluxed for 1-3 h, cooled, and extracted with water  (the water  extract  gave a positive 
test  for  ammonia  with Ness l e r ' s  reagent).  Ammonium perchlorate  solution was then added to the aqueous 
extract :  in cases  1 and 2, perch lora tes  VIIIa (4?0 yield) or  VIIIb (2% yield), respectively,  precipitated.  Com- 
pound VIIIb was identical to the hydrazone obtained f rom IIIa and p-nitrobenzaldehyde.  In case 3, no pe r -  
chlorate precipitated.  The organic layer  in cases  1 and 3 was treated with 1570 HC1, and the acid ext rac t  
was made alkaline with sodium carbonate to give 56v/0 II for case 1 and 86?0 II for case 3. The organic layer  �9 
yielded, respect ively,  4?0 benzazine and 7~ benzophenone azine, and ~he residue af ter  separat ion of the 
azines was t rea ted  with 2,4-dinitrophenylhydrazine to give the hydrazones of, respectively,  benzaldehyde 
(1~) and benzophenone (2~). The isolated azines and dinitrophenylhydrazones were identified by mixed- 
melt ing-point  determinat ions with authentic samples .  

10-Acylaminooctahydroacr idinium Salts (Va-d). A. Perch lora tes  (Va, b). Equimolecular  amounts 
of I and the hydrazides of acetic or benzoic acids in CC14 were refluxed for 1-2 h, af ter  which the mixture 
was extracted with water .  Ammonium perchlorate  solution was added to the aqueous ext rac t  to isolate, 
respect ively,  63% Va or  79~ Vb. 

B. Chlorides {Vc, d). Equimolar  amounts of the components were dissolved in absolute b e n z e n e -  
CC14 (5 : 1), and the solution was refluxed for  2-3 h, af ter  which the solvent was removed by distillation, 
and the residue was treated with absolute e ther  to isolate, respectively,  74% Vc and 51~ Vd. In the lat ter  
case,  the residue af ter  t rea tment  with e ther  was washed out with acetone. 

Reaction of I with Phenylhydrazine in the Presence  of KBH 4. A solution of 0.03 mole of phenylhydra-  
zine in 10 ml of alcohol and a solution of 1.6 g (0.03 mole) of KBH 4 in 10 ml of water  were added s imulta-  
neously with s t i r r ing  in the course  of 2-3 rain to an ice-cooled solution of 7.0 g (0.03 mole) of I in 20 ml 
of CH3COOH , and the mixture was allowed to stand at room tempera ture  for  2 h. The result ing viscous 
mass  was separated and dissolved in 50 ml of pet ro leum ether,  and the solution was washed with 30 ml of 
acetic acid and water,  and the pet ro leum ether  was evaporated.  The residue was treated with alcohol, dur-  
ing which it began to crys ta l l ize  to give 40?0 of VI. The acetic acid ext rac t  was neutral ized with sodium 
carbonate,  and the result ing mixture was separated by preparat ive  chromatography on activity-II A1203 
in pet ro leum ether  to give 1.56 g (2770) of II, 0.27 g o f t r a n s - a n t i - c i s - V I I  withmp 127-130 ~ and 0.1 g o f t r a n s -  
syn- t r ans -VI I  with mp 108-109 ~ The aqueous layer  af ter  separat ion of the indicated mixture yielded 1.0g 
(10~) of IV (by t rea tment  with NH4C104). Compounds II, IV, and VII were identified by mixed melting-point 
determinations with authentic samples .  

Hydrogenolysis  of VI. A 3.34-g (0.01 mole) sample of VI in 200 ml of CH3COOH was hydrogenated 
over  an Adams catalyst .  A total of 102 ml of hydrogen was absorbed (the calculated value is 224 mI). The 
catalyst  was separated,  and the fi l trate was diluted with water  to give 1.9 g of VI. The fil trate was treated 
with 20 ml of HC1 (1 : 1), and the hydrochloride of t r a n s - s y n - t r a n s - p e r h y d r o a c r i d i n e  (0.4 g) was separated.  
The hydrochloride yielded the base, with mp 89-90 ~ which was identical to an authentic sample.  The fil- 
t rate  af ter  separat ion of the hydrochlor ide was made alkaline with NaOH to give aniline, which was iden- 
tified as the benzanilide. 
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2. 
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TABLE I .  10 -Aminohydroac r id ine  Der iva t ives  

C o r n  - 

pound 

Ilia 
IIlb 
Va 
Vb 
Vc 
Vd 
VI 

Vltla 
Vlllb 

rap, ~C 

t48--150 
106--107 
210--211 
203--204 
197--198 
199--200 
141--142 
183--184 
219--220 

Empirical 
formula 

CI3HIgCtN204 
ClaHlgIN2 
CIsHmC1N2Os 
CmH21CIN205 
CIsHmC1N~O 
C2oH2~CINzO 
CtgH28N2 
CmH23CIN~O4 
C2oHmCINsO6 

Found, a]0 
C H 

52,1 6,5 

52,5 6,4 
59,1 5,9 
64,2 7,7 
69,8 6,5 
80,5 9,8 
61,4 6,1 
55,5 5,3 

N -- C 

9,3 [ 51,6 
8,6 I - 
8 , 2  I 52,2 
6,9 59,0 

- -  I 64,2 70,1 
80,3 

1"~,0 61,6 55,1 

Calc.,% 
H N 

6,3 9,3 
- -  8,5 
6,1 8,1 
5,7 6,9 
7,5 -- 
6,7 -- 
9,8 - -  
5,7 - -  
5, l 9,6 

The mel t ing  points  and the ana ly t ica l  

The IR s p e c t r a  of  CHC13 solu t ions  of the subs t ances  w e r e  r e c o r d e d  with a UR-20 s p e c t r o p h o t o m e t e r .  

da ta  fo r  the newly p r e p a r e d  subs t ances  a re  p r e s e n t e d  in Table 1. 
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