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The  add i t i on  of benzene  to 2 , 2 , 4 - t r i m e t h y l - l , 2 - d i h y d r o q u i n o l i n e  (I) in  the  p r e s e n c e  of A1C1 a 
r e q u i r e s  p r i o r  p r o t o n a t i o n  o r  a c y l a t i o n  of the  amino  g r o u p .  E l e c t r o n - d o n o r  s u b s t i t u e n t s  in 
the  b e n z e n e  r i n g  of I h i n d e r  the  r e a c t i o n .  The  add i t ion  of h a l o b e n z e n e s  p r o c e e d s  u n d e r  
m o r e  s e v e r e  c o n d i t i o n s  to  g ive  on ly  p a r a - s u b s t i t u t e d  4 - a r y l - 2 , 2 , 4 - t r i m e t h y l - l , 2 , 3 , 4 - t e t r a -  
h y d r  o q u i n o l i n e s .  

We have  p r e v i o u s l y  shown tha t  the  h y d r o c b l o r i d e  o r  N - a c e t y l  d e r i v a t i v e  of 2 , 2 , 4 - t r i m e t h y l - l , 2 - d i -  
h y d r o q u i n o l i n e  (I) in  the  p r e s e n c e  of a n h y d r o u s  a l u m i n u m  c h l o r i d e  add  b e n z e n e  [1] o r  a l k y l b e n z e n e s  [2] a t  
the c a r b o n -  c a r b o n  doub le  bond to f o r m  4 - a r y l - 2 , 2 , 4 - t r i m e t h y l - l , 2 , 3 , 4 - t e t r a h y d r o q u i n o l i n e s  (II). In  th i s  
r e s e a r c h  we have  m a d e  an add i t i ona l  s t u d y  of t h i s  r e a c t i o n .  I t  t u r n e d  out  b a s e  I i t s e l f  d o e s  not  add b e n z e n e ,  
even  when e x c e s s  a l u m i n u m  c h l o r i d e  i s  u s e d  at r o o m  t e m p e r a t u r e ,  but  g i v e s  d i m e r i z a t i o n  and p o l y m e r i z a -  
t i on  p r o d u c t s  on h e a t i n g ,  whi l e  the  h y d r o c h l o r i d e  o r  N - a c e t y l  d e r i v a t i v e s  add b e n z e n e  at r o o m  t e m p e r a t u r e  
a f t e r  a few m i n u t e s .  (Compound I i s  no l o n g e r  d e t e c t e d  by  c h r o m a t o g r a p h y ,  and a spo t  of II a p p e a r s . )  The  
r e a c t i o n  b a r e l y  p r o c e e d s  at  a l l  when A1C1 a i s  r e p l a c e d  by  i r o n  o r  z inc  c h l o r i d e s  o r  when s t r o n g  m i n e r a l  
a c i d s  a r e  u s e d .  I l l u m i n a t i o n  wi th  UV l igh t  does  not  i n i t i a t e  the  r e a c t i o n .  So lven t s  such  as  d i e thy l  e t h e r ,  
n i t r o m e t h a n e ,  d ibu ty l  e t h e r ,  o r  n i t r o b e n z e n e  t ha t  a r e  c a p a b l e  of g iv ing  s t a b l e  c o m p l e x e s  wi th  AIC1 a i nh ib i t  
the  r e a c t i o n .  The  i n t r o d u c t i o n  of a benzoy l  g r o u p  r a t h e r  than  on a c e t y l  g roup  into  the  1 - p o s i t i o n  o r  the  i n -  

*See  [1,2] f o r  c o m m u n i c a t i o n s  I and 1I. 

T A B L E  1. 2 , 2 , 4 - T r i m e t h y l - 4 - a r y l - 1 , 2 , 3 , 4 - t e t r a h y d r o q u i n o l i n e  s 
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Fig. 1. 
me thy l -4 -  {p-bromophenyl) -1 ,2 ,3 ,4 - t e t ra -  
hydroquinoline (l/I). 

PMR spec t rum of 2,2,4,6,8-penta-  

troduction of a methyl group into the benzene ring of the di -  
hydroquinoline only slightly inhibits the react ion.  However, 
a methoxyl group in the 6-position substantially inhibits the 
react ion by weakening the polar izat ion of the double bond. 
Base I apparently forms a stable complex with A1C13, in 
which both the nitrogen atom and the c a r b o n - c a r b o n  double 
bond can serve as donor groups.  As is well known [3], the 
formation of stable complexes blocks many react ions of 
aromat ic  amines in the presence of A1C13. Protonat ion or  
acylation intensifies the polarizat ion of the c a r b o n - c a r b o n  
double bond which, as is usually the case in the alkylation 
of the aromat ic  ring by olefins [3], initially adds a proton 
from HAIC14 with subsequent electrophil ic  attack by the r e -  
sulting cation on the aromat ic  ring. The electrophil ici ty of 
this cation is intensified through the effect of the A1CI~ 
gegenion, but it is still not ve ry  high. In par t icular ,  d ihydro-  
quinoline I does not add aromat ic  compounds with e lec t ron-  
acceptor  substituents but is sufficiently react ive for r e a c -  

tion with halobenzenes.  We synthesized a number of compounds of the II type using this route (see Table 1). 
A CH 3 group in the 4-posi t ion of the dihydroquinoline provides a considerable s ter ic  effect, and the react ion 
therefore  proceeds with a pronounced para  orientation.  In fact, we were unable in any case to detect admix- 
ture  of an i somer ic  compound. 

f•,•Ha! CH3 

�9 L \  I1 ~.c.~ 
~N ~ ~CH~ ~ -  ~-N ~ ~CH 3 

H H 

i I1 

The s t ruc ture  of II was establ ished by means of PMR spect ra .  To exclude the superimposi t ion of the 
signals of the H atoms of the halophenyl group on the signals of the aromat ic  group of the phenylene residue,  
we synthesized 2 ,2 ,4 ,6 ,8-pentamethyl-4-(p-bromophenyl) - l ,2 ,3 ,4- te t rahydroquinol ine  (III) via a s imi lar  
route.  The signals at 0.72 and 1.14 ppm in the PMR spec t rum (Fig. 1) of this compound are related to the 
gem methyl groups,  which have different chemical  shifts as a resul t  of the effect of the phenyl ring in the 4-  
posit ion. The signal at 1.59 ppm is re la ted  to the methyl  group in the 4-posi t ion.  The absence of splitting 
of this signal indicates that the phenyl group is attached to the same carbon atom. The peaks at 2.00 and 
2.10 ppm are assigned to the methyl  groups bonded to the aromat ic  r ing .  Unresolved signals of the H 5 and 
H 7 protons are observed at 6.62 ppm. The two doublets of the interact ing protons of the bromophenyl group 
with chemical  shifts of 6.90, 7.05, 7.16, and 7.30 ppm unambiguously indicate the para  orientation of the 
halogen. 

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

The PMR spect ra  in carbon te t rachlor ide  with hexamethyldisiloxane as the internal standard were r e -  
corded by V. A. Budylin with an RS-60 spec t rome te r  with an operating frequency of 60 MHz. The purity of 
the substances was moni tored by chromatography in a thin layer  of aluminum oxide [benzene-ethanol  (9 : 1), 
development with UV light]. 

4 -Ary l -2 ,2 ,4 - t r imethy l - l ,2 ,3 ,4 - te t rahydroquino l ines .  Anhydrous aluminum chloride (0.05 mole) was 
added to a suspension of 0.025 mole of the hydrochloride (or 1-acyl  derivative) of 2 ,2 ,4 - t r ime thy l - l , 2 -d i -  
hydroquinoline in 50 ml of aromat ic  hydrocarbon or  halobenzene, and the mixture was shaken at room t em-  
pera ture .  At the end of the react ion (as moni tored by th in- layer  chromatography)  which, depending on the 
reagents ,  takes severa l  minutes to 5 h, ice was added to the mixture .  After  decomposition of the complex, 
the organic l ayer  was separated,  and the aqueous layer  was extracted with ether.  The extracts  were c o m -  
bined, washed with a weak solution of alkali and water,  and dried with sodium carbonate.  The solvent was 
removed  by distillation, and the residue was c rys ta l l ized  f rom ethanol or, in individual cases ,  f rom heptane. 
The constants  and yields of the compounds obtained are presented in Table 1. 
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