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Although 9-propy lacr id ine (11) d i d  n o t  r e a c t  w i t h  - p-n i t roso-  

N,N-dimethylanil i n e  ( I )  under var ious condi t ions,  1 $3-di  (9- 

acridiny1)propane (m) reacted w i t h  I under the in f l uence  of HC1 

t o  g i ve  the mono-nitrone compound (N) and cleaved products V- 

W ,  whose r e l a t i v e  y i e l d s  were g r e a t l y  a f f e c t e d  by the r e a c t i o n  

condi t ions.  

previously, '  we have repor ted t h a t  hydroch lor ic  ac id  (HC1) i s  an extremely 

e f fec t i ve  c a t a l y s t  f o r  the condensation o f  a c r i d i n e  having an a c t i v e  methyl 

group w i t h  - p-subst i tu ted nitrosobenzenes, and t h a t  the t o t a l  y i e l d  o f  n i t r o n e  

and a n i l  as condensation products i s  f a i r l y  good compared w i t h  t h a t  i n  the  

presence of a bas ic  c a t a l y s t  which i s  usua l l y  employed i n  the Ehrl ich-Sachs r e -  



4 5 a ~ t i o n . ~  Moreover, even 9-e thy lacr id ine and 9-e thyny lacr id ine reac t  w i t h  two 

moles o f  p-nitroso-N,N-dialkylaniline under the inf luence o f  HC1 t o  y i e l d  a  - 
mixture  of l-(9-acridinyl)-1.2-bis(p-N,N-dialkylaminophenylimino)ethane - and i t s  

N'-oxide, and N' ,NZ-dioxide, respect ive ly ,  as depicted below. 

Ar:  - p-N,N-dial kylaminophenyl 

Therefore, i t  appeared of i n t e r e s t  t o  i nves t iga te  fu r the r  the scope o f  the 

above reac t ion .  I n  t h i s  communication we wish t o  r e p o r t  the reac t ion  of the  9- 

propy lac r id ine  system w i t h  p-nitroso-N,N-dimethylaniline ( I ) .  I n  view o f  the - 
r e s u l t  o f  reac t ion  o f  9-e thy lacr id ine w i t h  I, 9-propy lacr id ine (11) might be 

expected t o  reac t  w i t h  three moles o f  I. Contrary t o  expectation, the reac t ion  

of ll w i t h  I d i d  n o t  take place i n  the presence o f  HC1 as w e l l  as o f  a  bas ic  

c a t a l y s t  under var ious condi t ions.  However, we found t h a t  1,3-di(9-acr id iny1)-  

propane (11116 having methylene groups ac t i va ted  by two a c r i d i n y l  groups, reacted 

w i t h  three moles of I under the in f luence o f  HC1 t o  a f f o r d  several  products: 

whose r e l a t i v e  y i e l d s  depended on the reac t ion  condi t ions as shown i n  Table 1. 

I n  the reac t ion  i n  re f l ux ing  ethanol, products, N-M, were formed together w i t h  

t a r r y  mater ia ls ,  and the  y i e l d  o f  N increased w i t h  the decrease i n  the amount 
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o f  HC1. A t  lower reac t ion  temperatures, the compound N was the  predominant 

product. 

The molecular formula o f  N [C,,H,,N,O, mp 225 '~  dec., orange prisms] was 

cons is tent  w i t h  t h a t  o f  a mono-nitrone compound, and the nmr spectrum i n  CF3COOH 

displayed s igna ls  a t  6 3.3 (6H, s, NCKo), 3.5 (4H, m, CH-zCtJ,), and 7.1-9.0 ppm 

(20H, aromatic pro tons) .  Although 1,3-di(9-acridiny1)-1-(p-N,N-dimethylamino- - 

pheny1imino)propane N-oxide and i t s  2-isomer are poss ib le  f o r  the s t r u c t u r e  of 

mono-nitrone compound, the mass spectrum supports s t rong ly  t h a t  N i s  1-isomer 
t t + t 

[m/e 546 (M ), 530 (M - O), 528 (530 - Hz), 324 (9-acridinyl-CzN-CsHrNMe2, 

base peak]. 

By the i d e n t i f i c a t i o n  w i t h  authent ic  samples, the s t ruc tu res  o f  o the r  

products obtained as a l l  red  prisms were confirmed t o  be 1-(9-acridiny1)-1.2- 

Ar: p-N,N-dimethylaminophenyl 



bis(p-N,N-dimethylaminopheny1imino)ethane N1-oxide ( V )  [mp 265OC d e c . ~ , ~  (9- 

acridinylmethylene)-p-N,N-dimethylaminoaniline - (M) [mp 248°~],2 and i t s  N-oxide 

( W )  [mp 2 4 3 ' ~  dec.1,' respect ive ly .  

Table 1  

Reaction condi t ionsa)  Product, % 

Time. h  Temp. OC HCl, m l  1Y V YI M 

4 r e f l u x  0.1 - 5.7 25.6 - 
1.5 re f  1  ux 0.05 10 5  + b, 17 

1.5 r e f  1  ux 0.03 25.5 - - - 

-- 

a)  A mix ture  of I 1 . 1  g), !J (1.0 g),  and the spec i f i ed  amount o f  

HC1 (dZ7 1.1748) i n  ethanol (20 ml )  was heated under the reac t ion  

condi t ions described i n  the Table. b)  A sign, +, means a  t race  

amount. 

It i s  known t h a t  a n i l  and n i t r o n e  compounds are d i f f i c u l t  t o  separate. The 

y i e l d s  shown i n  Table 1  are  those o f  pure products obtained by several recrys-  

t a l l i z a t i o n s  of the respect ive  reac t ion  mixture.  As shown i n  Table 1, no 1:2 

and 1:3 condensation products o f  !J and I were formed, and the cleaved products, 

V-M, were obtained under forc ing condi t ions.  

Attempts t o  obta in  1,3-di(9-acridinyl)-l-(p-N,N-dimethylaminophenylimino)- - 

propane (MII) by deoxygenation o f  N w i t h  t r i e thy lphosph i te  were unsuccessful; 

1Y (1.0 g )  was heated w i t h  t r i e thy lphosph i te  (10 ml )  under r e f l u x  f o r  5  h, 

g i v i n g  0.31 g  (52%) of the a n i l  M along w i t h  resinous mate r ia l s .  This f a c t  

suggests t h a t  the  mono-anil MI undergoes thermal decomposition t o  form M and 

9 -v iny lac r id ine  which polymerizes t o  resinous mate r ia l .  The reac t ion  o f  the 
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mono-nitrone N w i t h  two o r  three moles o f  I i n  the presence o f  HC1 d i d  n o t  

g i ve  1:2 and 1:3 condensation products, b u t  the cleaved products, V and M, 

were obtained i n  small quan t i t i es ,  besides the recovery of N. For example, 

when a m ix tu re  of N (1.0 g) and I (0.82 g) i n  ethanol (20 ml)  was heated w i t h  

HCl (0.04 ml)  a t  7 0 ' ~  f o r  15 h, V (22 mg, 2.5%) and M (26 mg, 4%) were obta in-  

ed together  w i t h  recovery of N (57.5%). 

1:2 and 1:3 condensation products 

V + M  

Ar: - p-N,N-dimethylaminophenyl ; Ar '  : 9 - a c r i d i n y l  

Krahnke and h i s  c o - ~ o r k e r s ~ * ~  suggested the mechanism 9 t he  a ldo l - type 

in termedia te  f o r  the  formation of the a n i l  M and n i t r o n e  M i n  the  reac t ion  o f  

9-methylacr id ine (At-'-CHs) w i t h  I (ArNO) under the in f l uence  of a bas ic  cata- 

l y s t :  - Hz0 
Ar'-CH=N-Ar (M)  

Ar'-CHI + ArNO-+Ar'-CHz-N-Ar 

Although the  exact  pathway f o r  the format ion o f  products i n  the r e a c t i o n  

of m w i t h  I i s  n o t  c lear ,  we viewed the  fo l lowing pathway on the ba is  of above 

considerat ions.  The cmpound IU reacts  w i t h  one mole o f  I t o  g i ve  the a l d o l -  

type intermediate A, fol lowed by dehydrogenation o r  dehydrat ion t o  form the 

n i t r o n e  N o r  a n i l  WI. As described above, the  a n i l  WI undergoes thermal de- 

composit ion t o  g i ve  M and 9 -v iny lac r id ine .  Since the  n i t r o n e  N i s  s tab le  

under the reac t ion  condi t ions,  a f u r t h e r  r e a c t i o n  o f  E/ w i t h  two moles of I 

takes place under f o r c i n g  condi t ions,  forming the a ldo l - t ype  in termedia te  B. 



I---+ polymer 
Ar=p-N,N-dimethylaminophenyl ; Ar1=9-acr id iny l  

The in termedia te  decomposes i n t o  V and d i o l  - C, which gives VII by dehydration. 
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