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2,2,4-T r imethy l -  1,2-dihydroquinoline s readi ly  add alkylbenzene s under  the influence of 
aluminum chloride to fo rm 2 ,2 ,4 - t r imethy l -4 -  (p-alkylphenyl)- i  ,2 ,3,4- tetrahydroquinol ines.  

In [1] it was shown that 2 ,2 ,4- t r imethyl - l ,2 -d ihydroquinol ines  in the fo rm of hydrochlor ides  or  1- 
aeyl der iva t ives  add benzene at the double bond under the influence of aluminum chloride.  It turned out 
that, as with benzene,  the react ion proceeds  with benzene homologs in r a t h e r  high yields at room t e m p e r a -  
ture  in the p resence  of a 2-mole  excess  of aluminum chloride.  In fact ,  2 ,2 ,4- t r imethyl -1 ,2-dihydroquinol -  
ine and its 1-aeetyl  der ivat ive smoothly add toluene, ethylbenzene,  isopropylbenzene,  and cyclohexylbenz-  
ene under these conditions. The yields of addition products  dec rease  with increasing size of the radical  
in the alkylbenzene, and side products  are  formed.  Thus hydrocarbon C24H30 , which is apparent ly  the p rod-  
uct of condensation of two cyclohexylbenzene molecules ,  is isolated f rom the react ion with cyclohexylbenz-  
ene. Increas ing the react ion t ime also p romotes  the format ion  of side products .  

Because of the possibi l i ty  of i somer iza t ion  of both the s tar t ing alkylbenzenes [2] as well as  the final 
products  under the influence of aluminum chloride,  we considered it n e c e s s a r y  to establ ish the s t ruc tu res  
of the compounds obtained. 

Des t ruc t ive  oxidation of the aryl te t rahydroquinol ines ,  synthesized under  var ious  conditions, led to 
complex mix tures  of compounds. In the case of 1 -ace ty l -2 ,2 ,4 - t r ime thy l -4 - (p -e thy lpheny l ) - l , 2 ,3 ,4 - t e t r a -  
hydroquinoline (II) we ca r r i ed  out an a l ternat ive  synthesis  by acetylat ion of 4-phenyltetrahydroquinol ine 
(III) in the nucleus with subsequent reduct ion of the keto group of compound IV and acetylat ion of the NH 
group. 
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Similarly,  2 ,2 ,4 ,6 ,8-pentamethyl-4-  (p-acetylphenyl)-  1,2,3,4-tetrahydroquinoline (V) and ketone VI 
were  obtained f rom 2,2 ,4 ,6 ,8-pentamethyl- l ,2-dihydroquinol ine .  (See scheme on page 1411.) 

A singlet at 6.70 ppm (with an intensi ty of two protons) ,  which belongs to the magnet ical ly  equivalent 
H 5 and H 7 pro tons ,  and a quartet  (7.14, 7.25, 7.60, 7.80 ppm, J = 8 Hz) f rom the four protons of the p- 
phenylene group a re  observed in the a romat ic  port ion of the PMR spect rum of VI (Fig. 1) ; this indicates 

*See [1] for  Communication I. 
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Fig. 1. PlV[R s p e c t r u m  of 2 ,2 ,4 ,6 ,8 -pen tam-  
e t h y l - 4 - ( p - a c e t y l p h e n y l ) - l , 2 , 3 , 4 - t e t r a h y d r o -  
quinoline (VI). 
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Fig.  2. PMR s p e c t r u m  of 2 ,2 ,4 ,6 , 8 -pen t am-  
e thy l -4 -pheny l -  1,2,3,4-Let r ahyd r  oquinoline 
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that the acetyl  group is in the p a r a  posi t ion.  Six s inglets  
f r o m  the methyl  groups  a re  v is ib le  in the r igh t -hand  p o r -  
tion of the spec t rum;  of these ,  peaks  with chemica l  shif ts  
of 0.69 and 1.14 ppm belong to the gem methyl  groups ,  
those at 1.62 ppm re l a t e  to the 4 -methy l  group,  those at 
2.00 and 2.10 ppm re la t e  to the CH 3 groups  in the 6 and 8 
pos i t ions ,  while that  at 2.34 ppm co r r e sponds  to the 
methyl  group of the acetyl  group.  A quar te t  f r o m  the CH 2 
group (the pro tons  a r e  nonequivalent because  of the non-  
cop lanar i ty  of the sys tem) is  super imposed  on the methyl-  
group region (three s ignals  at 1.69, 1.93, and 2.27 p p m  
with J = 14 Hz a re  scanned).  The ni t rogen pro ton  gives  a 
singlet  at 3.37 ppm.  

The equivalence of the pro tons  in the 5 and 7 pos i -  
t ions of VI is  conf i rmed by the PMR spec t rum of V (Fig. 2) 
for  which the a r o m a t i c  pro tons  give two s ignals :  a phenyl 
singlet  at 7.05 ppm and a singlet  f r o m  the 5 and 7 protons  
of the he te rocyc le  at 6.65 ppm (the signal intensi ty  ra t io  
is 5 :2 ) .  The chemica l  shif ts  of the pro tons  f r o m  the CH 3 
groups  a r e  a lmos t  the s ame  as for  VI. The s ignals  of the 
CH 2 group also a r e  supe r imposed  on the absorp t ion  of the 
CH 3 groups  in the 6 and 8 posi t ions .  

All of these  r e s u l t s  and a compar i son  of the UV and 
PMR spec t r a  of I I -VI  (the s t ruc tu re  of III was  p rev ious ly  

de te rmined  in [1]) make  it poss ib le  to cons ider  it to be es tab l i shed  that compounds of the II type have the 
2 ,2 ,4 - t r ime thy l -4 - (p -a lky lpheny l ) - l , 2 ,3 ,4 - t e t r ahydroqu ino l ine  s t ruc tu re .  We were  unable to detect  i s o m -  
e r i c  compounds in any of these  ca s e s .  The UV absorp t ion  spec t r a  of all  of these compounds a r e  identical .  
The es tab l i shment  of the s t ruc tu re  of II s imul taneous ly  d e m o n s t r a t e s  that  F r i e d e l - C r a f t s  acetyla t ion of 
III p roceeds  at the phenyl group r a t h e r  than in the te t rahydroquinol ine  r ing.  

EXPERIMENTAL 

The pur i ty  of the compounds obtained was evaluated by th in - l aye r  ch roma tog raphy  on a luminum oxide 
[benzene -ace tone  (19 : 1)]. The PMR spec t r a  w e r e  obtained by V. A. Budylin with an RS-60 (60 MHz) spec -  
t r o m e t e r  with ca rbon  t e t r ach lo r ide  as  the solvent and hexamethyld is f loxane  as  the in ternal  s tandard.  

1-Acety l -2 ,2  ~4- t r imethyl -4- (p-e thy lphenyl ) - l ,2 ,3~4- te t rahydroquinol ine  (II). A. A mix ture  of 3 g 
(0.011 mole) of 1 - ace ty l -2 ,2 ,4 - t r ime thy l - l , 2 -d ihyd roqu ino l ine ,  40 ml  of e thylbenzene,  and 3.6 g (0.028 
mole) of anhydrous a luminum chloride was  agi ta ted for  15 min at r oom t e m p e r a t u r e .  It  was  then deco m-  
posed with ice ,  the organic  l a y e r  was  separa ted ,  and the aqueous l a y e r  was ex t rac ted  with e ther .  The e the r  
ex t r ac t s  and the organic  l a y e r  we re  combined,  washed with an alkal i  solution and wa te r ,  dr ied,  and the so l -  
vent was  r emoved .  The solid res idue  was  c rys t a l l i zed  f r o m  alcohol to give 2.8 g (76%) of a compound with 
mp 136 ~ . Found %: C 82.3, 82.2; H 8.5, 8.4. C22H27NO. Calculated %: C 82.2; H 8.5. 

B. A mix tu re  of 3.4 g (0.01 mole) of 1 - a c e t y l - 2 , 2 , 4 - t r i m e t h y l - 4 - ( p - a e e t y l p h e n y l ) - l , 2 , 3 , 4 - t e t r a h y d r o -  
quinoline (IV) (see below), 20 ml  of 85% hydraz ine  hydra te ,  5 g of po ta s s ium hydroxide,  and 50 ml  of di -  
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ethylene glycol was ref luxed until ni trogen evolution ceased.  The reac t ion  mass  was then cooled, diluted 
with water ,  and ext rac ted  with pe t ro leum ether .  The ex t rac t  was dr ied,  the solvent was removed,  and the 
res idue was crys ta l l ized  f rom alcohol to give 3 g (81%) of a compound with mp 136 ~ which was identical to 
the compound descr ibed  above. Found %: C 82.3, 82.3; H 8.7, 8.8. C22H27NO. Calculated %: C 82.2; H 8.5. 

1 -Acety l -2 ,2 ,4- t r imethyl -4- (p-ace ty lphenyl ) - l ,2 ,3 ,4- te t rahydroquinol ine  (IV). A mixture  of 4 g 
(0.014 mole) of 1 -ace ty l -2 ,2 ,4 - t r imethy l -4-phenyl - l ,2 ,3 ,4 - te t rahydroquino l ine  and 3.62 g (0.027 mole) of 
anhydrous aluminum chloride was placed in a f lask with a ref lux condenser  and a calc ium chloride drying 
tube, and 50 ml of d ry  cyclohexane followed by 2 ml of acetyl" chloride were  added. The mixture  was 
heated on a water  bath until hydrogen chloride evolution ceased.  It was then cooled,  the cyclohexane was 
decanted, and the residual  complex was decomposed with a small  amount of glacial  acet ic  acid. The mix-  
ture  was then diluted with wa te r  (1:20),  and ketone IV was ex t rac ted  with benzene.  After  drying, the sol-  
vent was removed and the res idue was t r i tu ra ted  in boiling n-heptane and c rys ta l l i zed  f rom alcohol to give 
2.5 g (55%) of a compound with mp 156-157 ~ Found %: C 78.6, 78.3; H 7.5, 7.4. C22I-I25NO2 . Calculated %: 
C 78.8; H 7.4. 

1-Acetyl -2 ,2 ,4 ,6 ,8-pentamethyl-4-  (p-acetylphenyl) - i  ,2 ,3,4-tetrahydroquinoline.  This was obtained, 
like IV, f rom 2 ,2 ,4 ,6 ,8 -pentamethyl -4-phenyl - l  ,2 ,3 ,4- tetrahydroquinoline iV) in 51~ yield and had mp 150- 
151 ~ (from ethanol). Found %: C 79.4, 79.2; H 8.2, 8.1. C24029NO 2. Calculated %: C 79.3; H 8.0. 

2 ,2 ,4 ,6 ,8-Pentamethyl -4-  (p-acetylphenyl)-  1,2,3,4-tetrahydroquinoline (VI). This was obtained in 
quantitative yield by acid hydrolys is  of the 1-acetyl  der ivat ive (preceding compound) and had mp 73-74 ~ 
(from n-hexane).  Found %: C 82.2, 82.1; H 8.5, 8.4. C24H29•O2. Calculated %: C 79.3; H 8.0. 

1 -Ace ty l -2 ,2 ,4 - t r ime thy l -4 -  (p- tolyl)-1 ,2 ,3 ,4- te t rahydroquinol ine.  A mixture  of 3 g](0.011 mole) o f  
1 -ace ty l -2 ,2 ,4 - t r imethy l - l ,2 -d ihydroquino l ine ,  50 ml of toluene, and 3.6 g of aluminum chloride was agi- 
tated for  15 min. After  the usual workup, 3.5 g (83%) of a compound with mp 154 ~ (from n-heptane) and 
A m a x 2 5 5 n m ,  l o g e  4.02 (in methanol) was isolated.  Found%: C 82.3, 82.2; H 8.2, 8.2. C21H25NO. Calcu- 
lated %: C 82.0; H 8.2. 

1 -Aee ty l -2 ,2 ,4 - t r imethy l -4 - (p - i sopropylphenyl ) - i  ,2 ,3 ,4- tetrahydroquino!ine.  This was obtained in 
55% yield by 10-min agitation of a solution of 1 -ace ty l -2 ,2 ,4 - t r imethy l - l ,2 -d ihydroquino l ine  in i sopropyl-  
benzene with a 2-mole  excess  of aluminum chloride and had mp 102-103 ~ (from alcohol). Found %: C 
82.2, 82.3; H 8.8, 8.7. C23H29NO. Calculated %: C 82.3; H 8.7. 

2 ,2 ,4 -Tr ime thy l -4 -  (p-cyclohexylphenyl)-1,2,3,4- tetrahydroquinol ine.  A suspension of 10.5 g (0.05 
mole) of 2 ,2 ,4- t r imethyl - l ,2-d ihydroquinol ine  hydrochlor ide  and 13.3 g (0.1 mole) of aluminum chloride in 
cyclohexylbenzene (100 ml) was agitated at room tempera tu re  for  1 h. After  the usual workup, the high- 
boiling res idue was disti l led in vacuo,  and the base was ext rac ted  with dilute (1 : 3) hydrochlor ic  acid. After  
alkalization and disti l lation, 13 g (78%) of 2 ,2 ,4- t r imethyl -4- (p-cyc lohexylphenyl ) - I  ,2 ,3 ,4- te t rahydroquinol-  
ine with bp 190-193 ~ (4 ram) was obtained. Found %: C 86.3, 86.5; H 9.5, 9.3. C24H31N. Calculated %: C 
86.4; H 9.4. The hydrochlor ide  had mp 209-210 ~ The benzoyl der ivat ive had mp 141-142 ~ (from alcohol). 

A small amount of a hydrocarbon with bp 160-163 ~ (4 mm) and mp 95 ~ could be isolated f rom the 
neutral  l aye r  by disti l lation. Found %: C 90.6, 90.6; H 9.5, 9.4. C24H30. Calculated %: C 90.5; H 9.5. 
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