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2-Phenyl-5, 6-benzolepidines were synthesized by the condensa- 
tion of arylidene-2-naphthylamines with acetone in the presence of 
hydrochloric acid. The influence of various substitutents in the aro- 
matic aldehydes on the course of the reaction was studied, k was 
shown that the introduction of certain substituents, e.g. a nitro or 
methyl group into the ortho-position of the azomethine residue caused 
an appreciable lowering in the yield of arylbenzolepidine. A cyclic 
product could not be obtained when the aldehyde residue contained 
two methyl groups in the ortho-position. The reaction of 2, 4, 6- 
trimethylbenzylidene-2-naphthylamine with acetone under severe 
conditions afforded the adduct B-mesityl-B-(2-naphthylarnino)but- 
a n o d e .  

In p rev ious  pape r s  [1, 2], it was shown that  ca t a -  
lyt ic  condensa t ion  of azometh ines  fo rmed  f r o m  2- 
naph thy lamine  and a roma t i c  a ldehydes  with ca rbony l  
compounds conta in ing  methyl  groups  in  the a lpha-  
pos i t ion  to the ca rbony l  group afforded 2 -pheny l -  
5, 6-benzoquinol ineo We c o n s i d e r  that  the conde nsa -  
t ion of azometh ines  with acetone,  which enables  
2 - a r y l - 5 ,  6 -benzo lep id ines ,  compounds  ve ry  diff icult  
of acces s ,  to be  obtained in  a r e l a t i ve ly  s imp le  
manne r ,  was a r e a c t i o n  of defini te  in t e re s t~  

~ N =C H--Ar 
CHa--CO--CH3. 

C H :~--CO CH--Ar 
J 

C H ~  ~r 

However ,  this  r eac t i on  has  been  inadequate ly  
s tudied by p rev ious  w o r k e r s .  

Cont inuing our  s tudies  in  this  f ield,  we condensed  
with acetone a r y l i d e n e - 2 - n a p h t h y l a m i n e s  p r e p a r e d  
f r o m  a r o m a t i c  a ldehydes  conta in ing  subs t i tuen t s  of 
d i f fe rent  types .  The inf luence  of the va r ious  sub-  
s t i tu ten t s  was d e t e r m i n e d  by the yie ld  of the product .  
The e x p e r i m e n t a l  data ind ica te  that  the most  f a v o r -  
able  in f luence  on the yield of the r e q u i r e d  product  
is achieved by groups which lower  the e l e c t r o n -  
dens i ty  on the hydrogen  a tom of the azometh ine  bond~ 
This  effect i n c r e a s e s  the e l ec t roph i l i c  c h a r a c t e r  of 
this  a tom and nucleophi l ic  addi t ion of ace tone  to the 
azometh ine  bond is fac i l i t a ted .  

An a r y l i d e n e - 2 - n a p h t h y l a m i n e  with an o r t h o - s u b -  
s t i tuent  in  the a ry l  r e s idue  was condensed  with acetone 
to evaluate  the in f luence  of s t e r i c  f ac to r s .  It could be 
a s s u m e d  that  these  subs t i tu ten t s  exer t  s t e r i c  h ind rance  
which obs t ruc t s  access  to the r e a c t i o n  cen t e r .  Or tho-  

subs t i tuen t s  such as f luor ine  or  hydroxyl ,  which have 
r e l a t i v e l y  sma l l  vo lumes ,  cannot  exer t  any a p p r e c i -  
able h i n d r a n c e  whatever .  Condensa t ion  of these  
azometh ines  with acetone p roceeds  r ead i ly  with f a i r  
y ie lds .  The in t roduc t ion  of a n i t r o - g r o u p  into the 
ortho-position of the aryl residue significantly lowers 
the yield of the desired product, although the elec- 
tronic effect of this substituent favorably influences 
the course of the required reaction. Evidently the 
substituting group here is already exerting a steric 
influence. There is even more distinct evidence of 
the inf luence  of s t e r i c  f ac to r s  with o - m e t h y l - s u b s t i -  
tuted a ldehydes .  We s tudied the r eac t ion  of acetone 
with azometh ines  fo rmed  f r o m  p- to lua ldehyde ,  2, 4-  
d imethy lbenza ldehyde  and 2, 4, 6 - t r i m e t h y l b e n z a l d e -  
hyde. 2- (4 ' -Methy lphenyl ) -5 ,  6 -benzo lep id ine  was 
obtained with a 34% yield.  Under  the same  condi t ions  
2 , 4 - d i m e t h y l b e n z y l i d e n e - 2 - n a p h t h y l a m i n e  gave only 
20~c of 2- (2 ' ,  4 ' - d i m e t h y l p h e n y l ) -  5, 6 -benzo lep id ine .  
F ina l l y ,  an azometh ine  with two methyl  groups in the 
o -pos i t i on  of the a ry l  r e s i due - - 2 ,  4, 6 - t r i m e t h y l -  
b e n z y l i d e n e - 2 - n a p t h y l a m i n e - - w o u l d  not be cycl ized  
at al l .  Pro longed  a c t i o n u n d e r f a i r l y  d ra s t i c  condi t ions  
afforded the addit ion product  of acetone to the azome-  
thine bond--  ~ - m e s i t y l -  f i - (2 -naphthy lamino)bu t  anone 
(i). 

/CH 3 

It is i mpor t a n t  to note that all  p rev ious  a t tempts  to 
i so la te  the a c e t o n e - - a r y l i d e n e - 2 - n a p h t h y l a m i n e  adduct 
fo rmed  in the p r e s e n c e  of acid ca ta lys t s  we re  un-  
succes s fu l  as a ru le .  This  is undubtedly explained by 
the high r eac t iv i ty  of the i n t e r m e d i a t e  compounds,  
which read i ly  cycl ized  to fo rm 5 , 6 - b e n z o q u i n o l i n e  
de r iv i t ives .  Obviously,  the p r e s e n c e  in the adduct I 
of subs t i tu ten t s  which cause  s t e r i c  h i nd r a nc e  changes 
the spa t ia l  pos i t ion  of the side chain  as a r e s u l t  of 
which i ts  ea rbony l  group is s ign i f i can t ly  sepa ra t ed  
f rom the a - c a r b o n  atom of the naphtha lene  nuc leus  
and cyc l i za t ion  be c ome s  i m p o s s i b l e .  

The compos i t ion  and s t r u c t u r e  of the compounds 
syn thes ized  were  conf i rmed  by e m p i r i c a l  ana lys i s  
and IR spec t roscopy .  The a ry lbenzo lep id ine  spec t r a  

do not conta in  c h a r a c t e r i s t i c  absorp t ion  bands for  
C~--O and N--N s t r e t ch ing  v ib ra t i ons .  However ,  there  
was a s t rong  band at 1670 cm - t  and a band of m e d i u m  
in tens i ty  with a f r equency  of 3310 cm -1. 
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2 - A r y l - 5 , 6 - b e n z o l e p i d i n e s  

No. Compound 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I 2-(4'-Chlorophenyl)- 5,6-benzolepidine 

2 2-(3'-Chlorophenyl)-5,6-benzolepidine 

3 2-(4'-Bromophenyl)-5,6-benzolepidine 

4 2-(4'- Fluorophenyl)-5,6-benzolepidine 

2-(2'-Fluorophenyl)-5,6-benzolepidine 

2-(3'- Fluorophenyl)- 5,6-benzolepidine 

2-(2'-Hydroxyphenyl)- 5,6-benzolepidine 

2-(4'-Hydroxyphenyl)-5,6-benzolepidine 

2-(3'-Hydroxyphenyl)-5,6-benzolepidine 

2-(3',4'-Dimet hoxyphenyl)-5,6-benzolepidine 

2-(3'-Met hoxy-4'-hy droxyphenyl)-5,6- 
benzolepidine 

2-(2'-Hydroxy-3'-methoxyphenyl)-5,6- 
benzolepidine 

2-(4'-Ethoxyphenyl)-5,6-benzolepidine 

14 I 2-(2'-Met hyl-4'-methoxyphenyl)-5,6- 
I benzolepidine 

15 I 2-(2'-Nitrophenyl)-5,6-benzolepidine 

16 i 2-(4'-Metho• 
1 
I 

t7 2-(2',4'-Dimet hylphenyl)-5,6-benzolepidine 

oMcP~ 

172 

159 

174 

126 

119 

141 

151 

241 
242 

214 

132 

212 

17t 

157 

111 

180 

152 

150 

Empirical 
formula 

C2oHl4ClN 

C2oHI4C1N 

C2oHI4BrN 

C2oHI4FN 

C2oHI4FN 

C2oHI4FN 

C2oHIsNO 

C2oHIsNO 

C2oHI~NO 

G22HIgNO2 

C21HITNO2 

C21HI7NO2 

C22HIoNO 

C22HIgNO 

C2oHI4N202 

C21HIvN 

C22HIgN 

N,% 

found 

4.69 
4.80 

4.73 
4,78 

3.97 
4.11 

4.94 
5.02 

4.89 
4.99 

4.93 
5.06 

5.03 
5.15 

4.89 
5.12 

5.07 
5.15 

4.33 
4.40 

4.58 
4.61 

4.49 
4.57 

4.55 
4.63 

4.60 
4.66 

9.05 
9.11 

4.99 
5.08 

4.87 
4.90 

calcu- 
lated 

4.62 

4.62 

4.00 

4.87 

4.87 

4.87 

4.91 

4.91 

4.91 

4.25 

4.44 

4.44 

4.47 

4.47 

8.92 

4.97 

4.71 

Yield 
% 

.51 

57 

48 

46 

39 

53 

64 

30 

44 

41 

38 

50 

36 

18 

27 

34 

20 
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E X  P E  R I M E  N T A L  

General synthetic method for 2-ary l -5 ,6-benzolepid ines .  Equi- 
molar amounts of aldehyde and 2-naphthylamine were mixed in a 
three-necked flask, fitted with a stirrer, reflux condenser and drop- 
ping funnel. Ethanol was added and the mixtuxe heated in a boiling 
water bath with vigorous stirring. After 20-30 rain, acetone (an 
approximately three-fold excess with respect to the calculated quan-  
tity), HC1 (in a proportion of 1 -2  g of conc. HC1 per 0.01 mole  of 
azomethine) and an equimolar quantity of nitrobenzene were added 
from the funnel. Heating was continued for a further 80-90 min,  
depending on the activity of the azomethine.  The reaction mixture 
was cooled, and the precipitate of arylbenzolepidine (that had de-  
posited) was filtered off and was washed on the filter with ammonia  
solution, water, and cold methanol .  It was dried and recrystallized 
from benzene-e thanol  or from ethanol. 

The products synthesized were crystalline substances, readily 
soluble in aromatic hydrocarbons, dioxane, and dimethylformamide,  
more sparingly in ethanol and chloroform. The experimental  results 
and analyt ical  data are shown in the table. 

Condensation of 2 ,4 ,  6- t r imethylbenzyl idene-2-naphthylamine  
with acetone. 5.5 g of  azomethine (0.02 mole) ,  3 ml  of acetone, 
2 m l  of conc. HC1 and 10 ml  of ethanol were heated in a sealed 

tube at 100 ~ C for 1 hr. The temperature was gradually increased to 
130-140 ~ and mainta ined at the latter for a further 2 hr. After cool- 
ing, the tube was opened and the contents transferred to a beaker; 
20-80 ml  of methanol  was added to separate the crystalline precipi- 
tate from the viscous resinous mass. The precipitate was filtered off, 
treated with conc. ammonia  solution, washed with water and meth-  
anol, and dried. Yield 2 .2  g. (36%) of I. After crystallizing from 
aqueous dimethylformamide,  mp 247 ~ Found, ~/o: C 83.20, 88.81; 
H 7.88, 7.46; N 4.29, 4.40. Calculated for C~3H25NO , %: C 8a.a8; 
H 7.55; N 4.28. IR spectra v CM-I: 739(s), 749(s), 808(s), 854(s), 1390(s), 
148(s), 1520(m), 1610(m), 1670(s), 2920(m), 3050(m), 3310(m). 
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