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The present procedure describes the preparation of M-aethyltetrahydro- 

quinoline (kairolin) and H-mthylindolim.These are the first examples 

of intramolecular, free radical, aromatic arnination and have been re- 

ported in a preliminary note 

lable and the experimental conditions are simple; yield is high for 

N-methyltetrahydroquinoline,lower far Xi-methylindoline wing to the 

side reaotionr 

1 
.The starting materiala are  easily avai- 

The knarn methods for the preparation of kairolin are: the reduction 

of l?-methylquinolinium iodide with tin and hydrochloric aoid or the 

methylation of tetrahydroquinoline by dimethyl eulfate 

thylindoline the reduction of B-methylindole with tin and hydrochlorio 

aoid . 
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5 and f o r  N-me- 
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M I N I S C I ,  G A L L I ,  AND PERCHINUNNO 

Experimental 

~ethyl-3-phenylpropyl-N-chloroamine. A mixture of 4 0  g of 1-bromo-3-phe- 

nylpropane ( fram hydrocinnamyl alcohol) ,  200 m l  of 3 4  methylamine 

aqueous solut ion and 300 m l  of ethanol i s  heated with s t i r r i n g  a t  ? O o  

fo r  1 0  hre. i n  1-1 autoclave.Solvent and methylamine a re  d i s t i l l e d ,  the 

residue is dissolved i n  i@ hydroahloric acid and extraoted with e ther  

t o  remove non basic  products. The aqueous layer  i s  bas i f ied  with 14 
sodium hydroxide so lu t ion  and extracted with ether.  The e therea l  ex t r aa t  

is dr ied  over anhydrous sodium sulfate.After removal of the solvent,  

the residue i s  d i s t i l l e d  t o  give 23.2 g of methyl-3-phenyl propylamine, 

bp ~ ~ 7 - 8 ~  (3m) . 
d so lu t ion  of 23.2 g of methyl-3-phenylpropylamine i n  60 ml of water 

and 15.5 ml of concentrated hydrochloric acid is added dropwise with 

vigorous s t i r r i n g  a t  Oo t o  a mixture of 1 0 s  r n l  of 74% sodium hypochlc- 

r i t e  aqueous solut ion and 150 m l  of ether.  The ethereal  layer  is  sepa- 

ra ted  and the aqueous layer  is fur ther  extracted two times with 100-ml 

portions o f  ether. The combined ethereal  ex t rac ts  a re  washed successi- 

vely with $ su l fu r i c  acid solution, water, S$ sodium hydroxide solut ion,  

and again with water. After the ethereal  solut ion has been dried over 

sodium su l fa te ,  the solvent i s  removed under reduced pressure a t  room 

temperature and 27.6 g of viscous product remains. Iodometric t i t r a t i o n  

ind ica tes  9 $  of N-chloroamine ( 9 % ) .  The product i s  used without fur- 

ther  purif icat ion.  

sa 

5b 

N-Uethyltetrahydrcquinoline (kairol in) .  I n  50 m l  of concentrated sulfu- 

r i o  acid and 10 ml of water 11.6 g of  methyl-3-phenylpropyl-N-chloro- 

m i n e  i s  dissolved a t  O o .  5 g of f ine ly  powdered heptahydrate ferrous 

s u l f a t e  i s  added with s t i r r i n g  and nitrogen flushing. The mixture is  

kept a t  5 - 8 O  for 30 minutes and f o r  addi t ional  2 0  minutes a t  room tem- 

perature. The acid so lu t ion  i s  then poured i n t o  100 g of i c e  and 300 

m l  of water, the di luted so lu t ion  is extracted with ether(on1y t races  of 

product are obtained a f t e r  removal of the solvent),  bas i f ied  with 30$ 
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N-METHYLTETRAHYDROQUINOLINE AND N-METHYLINDOLINE 

sodium hydroxido solut ion and the l ibera ted  o i l  ie extracted with ether. 

The residue from the ethereal  solut ion is d i s t i l l e d  t o  give 7.6 g of 

ka i ro l in  (8$),bp 80-1. (0.4 -),identical i n  a l l  respects  with an 

authentio sample 2 9 3 .  

N-Methylindoline. The preparation of the methyl-2-phenylethyl-Ii-chlor+ 

amine i e  carr ied out as i n  the preceding oaee from methyl-2-phenylethyl- 

amine . The crude chloroamine (97%) i e  used without fur ther  purifioation. 

To a solut ion of 17 g of N-chloroamine i n  130 n i l  of concentrated sulfu- 

ric acid i s  added with stirring and under nitrogen a t o t a l  of 8 g of 

f ine ly  powdered heptahydrate ferrous su l f a t e  i n  portions ovBr a period 

of 1 hour, the temperature being maintained around -5. during the addi- 

tion.The mixture is kept far an addi t ional  15  ninutoa at  room temparc- 

ture ,  then poured onto 2 0 0  g of ice and 500 ml of water. The diluted 

solut ion is extraoted with ether ;  a f t e r  removal of the solvent the re- 

sidue is  d i s t i l l e d  t o  give 5.6 g of bsnzyl ohloride (44%) .  The acid 8+ 

l u t ion  ie bas i f ied  with 3 4  sodium hydroxido solut ion and extracted with 

ether; the solvent is removed and the residue i s  d i s t i l l e d  t o  gtve 3.7 

g of N-methylindoline (27$), bp 9 8 - 5 ~ ~  (20 mm).The product and it8 pi- 

orate 

6 

4 

7 (mp 1 6 4 ~ )  a r e  ident ica l  with authentio samples. 
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