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XX.* REACTION OF N-CYCLOHEXYLIDENEANTHRANILIC ACID 

BENZ YLAMIDES WITH PHOSPHOR US OXYCHLORIDE 

M. E.  K o n s h i n  UDC 547.835.2.3 

The react ion of N-cyclohexylideneanthranil ic  acid benzylamides with phosphorus oxychloride 
is accompanied by cycltzation at the ~-methylene  group of the cyclohexylidene r ing to give 
9-benzylamino-1 ,2 ,3 ,4- te t rahydroacr id ines .  

9-Alkylamino- [2] and 9-arylamino-l,2,3,4-tetrahydroacridines [3] are formed by intramolecular cy- 
clization of N-cyclohexylideneanthranilic acid alkyl(aryl)am[des by means of phosphorus oxychloride. This 
reaction has been extended to benzylamides I in order to evaluate the reactivity of the benzene ring and the 

- methylene gro up in eyel ohexyl idene i mines. 
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Under the influence of phosphorus oxychloride,  benzylamides I are apparently converted to ch loro-  
imides II [4], which dissociate to ions III [5]. Ions III contain an electrophil ic react ion center - t h e  ni t r i l -  
ium - and two nucleophilic reat ion centers  - the benzyl group and the cyclohexylidene ring. Although cycl i -  
zation may, as a consequence of this, lead to two products - 9 -benzylamino- l ,2 ,3 ,4- te t rahydroacr id ines  IV 
and substituted isoindoles V - the formation of only te t rahydroacr idines  IV was observed.  The higher r e -  
activity of the e -methy lene  group as compared with the benzene r ing can be explained by hyperconjuga-  

t i o n -  ,~"~= c -  CH~--H. 

The s tr  ucture of IVa was confirmed by al ternative synthests f rom 9-cbloro-  1 ,2 ,3 ,4- te t rahydroacr i -  
dine (VI) and by the IR spect rum,  which contained an NH band at 3435-3445 cm -1. 

* See [1] for communicat ion XIX. 
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E X P E R I M E N T A L  

N-Cyclohexyl ideneanthrani l ic  Acid Benzylamides  (I). A solution of 0.01 mole of the benzylamide  of 
the appropr i a t e  anthrani l ic  acid and 0.01 mole of eyclohexanone in 10 ml of benzene was ref luxed for 0.5-4 
h, a f te r  which it was cooled,  and the resu l t ing  c rys ta l l ine  prec ip i ta te  was r e m o v e d  by f i l t ra t ion and c r y s t a l -  
l ized.  In the case  of Ia,  the heat ing t ime  was 0.5 h, and the yield of product  with mp 185-187 ~ (from ben-  
zene) was 80%. Found: N 9.3%. C20H22N20. Calculated:  N 9.2%. In the case  of Ib, the heating t ime  was 
4 h, and the yield of product  with mp 215-217 ~ (from benzene) was 70%. Found: N 8.5%. C20H21C1N20. Cal -  
culated: N 8.2%. In the case  of Ic,  the heating t ime  was 4 h, and the yield of product  with mp 214 ~ (from 
benzene) was 75%. Found: N7.4%. C20H21BrN20. Calculated:  N 7.3%. 

9 -Benzy l amino - l , 2 , 3 ,4 - t e t r ahyd roac r id ine  (IVa). A 0.01-mole sample  of benzylamine  was added to 
a solution of 0.01 mole of VI [6] in 10 g of fused phenol, and the mixture  was heated at 160-170 ~ for 20 h. It 
was then t r e a t e d  with 10% NaOH solution, and the r e s idue  was c rys t a l l i zed  to give IVa with mp 114 ~ (from 
hexane) in 50% yield. Found: C 83.1; H 6.6; N 9.5%. C20H20N 2. Calculated:  C 83.3; H 7.0; N 9.7%. The 
hydrochlor ide  had mp 252 ~ ( f rom alcohol). 

9 -Benzy l am i no - l , 2 , 3 , 4 - t e t r ahyd roac r id ine s  (IV). A solution of 0.05 mole of I in 3 ml of phosphorus  
oxychlor ide was ref luxed for  30 min, a f ter  which it was poured into water  and neut ra l ized  with 10% alkali  
solution (after decomposi t ion  of the phosphorus oxychloride).  The prec ip i ta ted  IV was r e m o v e d  by f i l t r a -  
tion and c rys ta l l i zed .  Compound IVa with mp 114 ~ (from hexane) was obtained in 52% yield. No mel t ing-  
point depress ion  was obs e rved  for a mixture  of this product  with a sample  of IVa obtained in the preceding  
exper iment .  Compound IVb with mp 124 ~ (from alcohol) was obtained in 50% yield. Found: C 74.1; H 5.6; 
N 8.2%. C2~-I19C1N 2. Calculated.- C 74.5; H 5.9; N 8.3%. Compound IVc with mp 112 ~ (from alcohol) was 
obtained in 60% yield. Found: C 65.1; H 5.0; N 7.7%. C2~tI19BrN2 . Calculated:  C 65.4; H 5.2; N 7.9%. 
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