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O R G A N I C  PREPARATIONS AND PROCEDURES I N T .  3 ( 5 ) ,  235-238 (1971) 

3- AND 4-(BENZ[a]ANTHRACENYL)PHENYL-2-THIAZOLINES 

AND 

3- AND 4-(9-ANTHRACENYL)PHENYL-Z-THIAZOLINES. 

A NEW METHOD OF PREPARATION OF THIAZOLINES 1 

F. A .  Vingiello,2a M. P .  RorerZb and M. A. Ogliaruso 2c 

Department of Chemistry 
Virginia Polytechnic Institute and State University 

Blacksburg, Virginia 24061 

2-Thiazolines have previously been prepared by reaction of N-(Z-thiol- 

ethy1)amides with phosphorus pentoxide or from N-(2-chloroethyl)amides by 

J reaction with phosphorus pentasulfide. We now report a one step method 

f o r  the preparation of 2-thiazolines by reacting phosphorus pentasulfide 

with N-aroylaziridines, a method for preparing 2-thiazolines not previously 

reported. Since this reaction produces the 2-thiazolines in one step from 

the intermediate N-aroylaziridines and because of the high yields associated 

with this reaction, we have found it to be the method of choice for the 

preparation of 2-thiazolines. 

The four thiazolines, 3- and 4-(7-benz[a]anthracenyl)phenyl-2-thiazolines 

(1. and 2, and 3- and 4-(9-anthracenyl)phenyl-2-thiazolines @ and 4) were 

prepared in 70-77% yields by refluxing the four N-benzoyla~iridines~ 2, 5, 
- 7 and 8, with excess phosphorus pentasulfide in toluene for three hours. 
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V I N G I E L L O ,  R O R E R  AND O G L I A R U S O  

The reactions occurred rapidly, and the 2-thiazolines were formed from 

the N-aroylaziridines either by a one-step concerted type mechanism or by 

the formation of 1-thionylaziridine moieties which rapidly isomerize to the 

2-thiazoline moieties under the conditions of the reaction. N o  evidence for 

the presence of the 1-thionylaziridine moiety was obtained when the reaction 

times were varied from two hours down to one-half hour in one-half hour 

intervals. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
3
7
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



3- AND 4-(BENZ[a]ANTHRACENYL)PHENYL-2-THIAZOLINES 

EXPERIMENTAL5 

2-Thiazolines. 

mechanical stirrer, a mixture  of 0.008 mole of N-benzoylazir idine (2, 5, 

- 7 o r  8J4 and 3 .6  g (0.016 mole) of phosphorus p e n t a s u l f i d e  i n  100 m l  of 

to luene  w a s  re f luxed  f o r  3 h r .  (Af te r  1 5  min t h e  bottom of t h e  f l a s k  w a s  

coated wi th  a v i s c o u s  r e d  o i l ) .  The mixture  w a s  then  cooled t o  room 

temperature ,  t h e  s o l v e n t  decanted from t h e  r e d  o i l  and concent ra ted  t o  

g i v e  a yel low s o l i d .  The s o l i d  w a s  d i sso lved  i n  100 m l  of THF-100 m l  of 

10% sodium hydroxide, t h i s  s o l u t i o n  w a s  poured back i n t o  t h e  r e a c t i o n  

f l a s k  wi th  t h e  red  o i l ,  and t h e  mixture  s t i r r e d  a t  room temperature  f o r  

1 h r .  The THF l a y e r  w a s  then  separa ted ,  t h e  aqueous l a y e r  s a t u r a t e d  w i t h  

sodium c h l o r i d e  and e x t r a c t e d  twice wi th  50 m l  p o r t i o n s  of THF. The THF 

l a y e r s  were combined, washed s u c c e s s i v e l y  w i t h  75 m l  water, 75 m l  10% 

sodium bicarbonate ,  t w i c e  w i t h  75 m l  water, and t h e  THF l a y e r  w a s  then  

d r i e d  over  sodium s u l f a t e .  The d r i e d  s o l u t i o n  w a s  f i l t e r e d ,  concent ra ted ,  

General Procedure.- I n  a 500 m l  f l a s k  equipped wi th  a 

and t h e  r e s u l t i n g  p a l e  red  o i l  d i s s o l v e d  i n  25 m l  of benzene and passed 

through a s i l i c a  g e l  column us ing  500 m l  of benzene as  e l u a n t .  

e l u t e d  benzene w a s  concent ra ted  and t h e  r e s u l t a n t  material ( s o l i d  o r  o i l )  

w a s  r e c r y s t a l l i z e d .  

The 

TABLE I 

Elemental Analysis  f o r  Polycycl ic  2-Thiazolines 

% Calcd. % Found 
C'mpd. Formula 

C H N S C H N S 

- 1 CZ7Hl9NS 83.24 4.93 3.59 8.23 83.37 4.97 3.58 8.07 

- 2 CZ7Hl9NS 83.24 4.93 3.59 8.23 83.06 4.90 3.56 8.22 

- 3 C23H17NS 81.37 5.06 4.13 9.45 81.37 5.09 3.89 9.37 

- 4 CZ3Hl7NS 81.37 5.06 4.13 9.45 81.25 4.83 4.13 9.26 
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VINGIELLO,  RORER AND OGLIARUSO 

TABLE I1 

Phys ica l  Data f o r  Polycycl ic  2-Thiazolines 

C'mpd. R e c r y s t a l l i z a t i o n  Solvent  Yield Mp ("C) Nmr (6 ,  CDC13) 
(%I 

~ ~ _ _ _ _  ~ ~ ~~ ~ ~ 

- la benzene-ethanol (95%) 71 173-174 5.0-4.0 (my 1 5 ,  ArH), 
(7:3) 1.8 ( t ,  2, CH2), 

1 .4  ( t ,  2, CH2). 

2.45 ( t ,  2, CH2), 

1.85 ( t ,  2, CH2).  

2.45 (t, 2, CH2), .  

1 .85 ( t ,  2 ,  CH2). 

- 2b chloroform-ethanol (100%)' 75 211-213 5.0-4.0 (my 15, ArH) , 
(7 :3) 

- 3d e thanol  (100%) 70 126-128 4.6-4.0 (my 13, ArH), 

- 4e chloroform-ethanol (95%) 77 215-217 4.6-4.0 (my 13, ArH) , 
(7:3) 2.5 ( t ,  29 CH2)s 

1 .9  (t, 2, CH2). 

C k i t e  s p h e r i c a l  c r y s t a l s .  bWhite needles .  Two r e c r y s t a l l i z a t i o n s  w e r e  

r e q u i r e d .  dLight  yel low needles .  %ellow c r y s t a l s .  
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Baker 's  S i l i c a  G e l ,  powder, " S u i t a b l e  f o r  Chromatographic U s e , "  w i t h  
benzene, and were e l u t e d  w i t h  benzene. A l l  mel t ing  p o i n t s  are c o r r e c t e d .  

The chromatography columns were 

(Received August 2, 1971) 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
3
7
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


