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ORGANIC PREPARATIONS AND PROCEDURES INT. 7(3), 145-148 (1975) 

3- AND 4-(7-BENZ[a]ANTHRACENYL)PHENYL-2-IMIDAZOLINES, 

3- AND 4-(9-ANTHRACENYL)PHENYL-2-IMIDAZOLINES, 

AND THEIR HYDROCHLORIDE SALTS. 

* 
F. A. Vingiello,+ M. P. Rorertt and M. A. Ogliaruso 

Department of Chemistry 
Virginia Polytechnic Institute and State University 

Blacksburg, Virginia 24061 

The four 2-imidazolines described in eq. 1 were prepared' by the 

reaction of ethylenediamine with the cyanobenzene derivatives.' 

Ia-d IIa-d 

HC1 

HC1. IIa-d 

a) 3- (7-Benz [ alanthracenyl) - b) 4-(7-Benz [a] anthracenyl) - 
c) 3-(9-Anthracenyl)- d) 4-(9-Anthracenyl)- 

2-Imidazolines gave the resonance-stabilized3 hydrochloride salts 

(HC1.IIa-d) by the addition of an ethyl ether solution saturated with 

anhydrous hydrogen chloride to an anhydrous tetrahydrofuran solution 

containing the respective 2-imidazolines. 
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VINGIEI;LO, RORER AND OGLIARUSO 

General Procedure For P r e p a r a t i o n  of 2-1midazolines.- I n t o  a 100 m l ,  

one-necked, round-bottomed f l a s k ,  equipped w i t h  a condenser and a 

magnetic stirrer, was placed t h e  s u b s t i t u t e d  cyanobenzene and t h e  

ethylenediamine,  and t h e  r e a c t i o n  allowed t o  r e f l u x  f o r  5-6 h r s .  The 

mixture  w a s  cooled o v e r n i g h t ,  t h e  s o l i d  f i l t e r e d  and washed w i t h  100 m l  

of water, and t h e  product d r i e d  a t  35' (0.3 mm) f o r  4-5 h r s .  Recrys ta l l -  

i z a t i o n  a f forded  t h e  product  as a s o l i d  i n  a l l  cases. NMR f o r  I I a , b  

(DMSO) 6 5.25-4.0 (my 15,  Ar@, 3.1 ( 6 ,  1, -N@,  2.0 ( s ,  4,  (CE2)2); 

f o r  I I c , d  (CDC13) 4.7-4.0 (m, 1 3 ,  Ar@, 2.5 (5, 1, -q), 2.0 (s ,  4,  (CE2)2). 

Table  I 

P r e p a r a t i o n  of 2-Imidazolines 

Cyanobenzene Ethylenediamine 
amount amount Yie ld  :P 9 

No. g (moles) m l  g (mmole), % c r y s t a l s  C - 
b Ia  5.0(0.015) 50a 4.1(11.0) ,  73.4 whi te  227-229 

I b  4.0(0.012) 30 3 .7(9 .9) ,  82.7' yellow- 221.5-223 

Ic  5.0(0.018) 50d 4.2(13.0) ,  72.4e l i g h t -  241-223 

I d  5.0(0.018) 40 4.8(15.0) ,  82.7f l i g h t -  309 dec. 

s c a l y  

yel low 

yel low 
needles  

aSolvent removed under reduced p r e s s u r e  and t h e  r e s u l t i n g  brown semi- 

bFour r e c r y s t a l l i z a t i o n s  from 95% e thanol -e thyl  acetate (1 :9) ,  and one 

s o l i d  c r y s t a l l i z e d  from 25 m l  of methanol. 

t rea tment  w i t h  charcoa l .  

F ive  r e c r y s t a l l i z a t i o n s  from chloroform-ethyl  acetate ( 1 : l ) .  

dSolvent  removed under reduced p r e s s u r e  and t h e  r e s u l t i n g  brown semi- 
s o l i d  c r y s t a l l i z e d  from 25 m l  of 95% e thanol .  

e Four r e c r y s t a l l i z a t i o n s  from chlorofom-95% e thanol  (3 :4) ,  and one 
t rea tment  w i t h  charcoa l .  

f F i v e  r e c r y s t a l l i z a t i o n s  from chloroform-95% e thanol  (3  :7). 
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PHENYL-2-IMIDAZOLINES AND THEIR HYDROCHLORIDE SALTS 

General Procedure For P r e p a r a t i o n  of 2-Imidazol ine Hvdroch1orides.-  I n t o  

a 250 m l ,  one-necked, round-bottomed f l a s k ,  equipped w i t h  a condenser  and 

a magnetic s t irrer,  was p laced  2.5 g of t h e  r e s p e c t i v e  2- imidazol ine 

d isso lved  i n  100 m l  of h o t  THF and 50 m l  of anhydrous e t h e r  s a t u r a t e d  w i t h  

hydrogen c h l o r i d e  (60 m l  i n  t h e  case of I Ia  and IIc) w a s  added. The 

mixture  w a s  s t i r r e d  m a g n e t i c a l l y  a t  room tempera ture  f o r  1 5  min,  t h e n  

concent ra ted .  I I b  and I I d  gave a w h i t e  s o l i d  a t  t h i s  p o i n t ,  whereas IIa 

and I I c  gave a n  o i l  which was d i s s o l v e d  i n  25 m l  of warm a b s o l u t e  

e t h a n o l  and c r y s t a l l i z e d  when 50 m l  of e t h y l  a c e t a t e  was added. 

r e c r y s t a l l i z a t i o n s  a f f o r d e d  a s o l i d  product  i n  a l l  cases. 

F i v e  

T a b l e  I1 

P r e p a r a t i o n  of 2-Imidazol ine Hydrochlor ides  

R e c r y s t a l l i z a t i o n s  Y i e l d  ?P 9 

No. Solvent  R a t i o  g ( m o l e ) ,  % c r y s t a l s  C 

I Ia  95% EtOH - 2.5(6 .1) ,  91.0 w h i t e  f l a k y  201-204 
- 

I I b  95% EtOH-EtOAc 8:2 2 .2(5 .4) ,  88.5 w h i t e  powder 325 dec .  

I I C  EtOH-EtOAc 3 : l  2 .3(6 .4) ,  95.5 ye l low 314 d e c .  

I I d  95% EtOH-CHC13 3 : l  2 . 4 ( 6 . 6 ) ,  98.5 l i g h t  ye l low 333 d e c .  
n e e d l e s  

Table  111 

Elemental  A n a l y s i s  For 2-Imidazol ines  and T h e i r  Hydrochlor ide  S a l t s  

%Calcd . %Found 
C’mpd. Formula C H N c1 C H N c1 
IIa C27H20N2 87.05 5.42 7.52 86.91 5.42 7.35 

I I b  C27H20N2 87.05 5.42 7.52 87.20 5.38 7.47 

IIc C23H18N2 85.67 5.64 8.69 85.91 5.86 8.43 

I I d  C23H18N2 85.67 5.64 8.69 85.54 5 .77  8.65 

I I a . H C 1  C27H21C1N2 79.29 5.19 6.85 8.67 79.37 5.28 6.64 8.87 

IIb.HC1 C27H21C1N2 79.29 5.19 6.85 8.67 79.35 5.34 6.75 8.74 

I I c . H C 1  C23H19C1N2 76.97 5.35 7.81 9.88 76.69 5.42 7.54 10.18 

IId.HC1 C23H19C1N2 76.97 5.35 7.81 9.88 77.13 5.30 7.83 10.10 
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