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React ion of indole with t e r t - bu ty l  chlor ide  in the p r e s e n c e  of zinc chlor ide or  aceta te  gives 
3 - t e r t -bu ty l indo le ,  with 1 ,3 -d i - te r t -bu ty l indole  as a by-product .  

One of us has  p rev ious ly  desc r ibed  a method for  the alkylat ion of acidophobic furans by the F r i e d e l -  
Craf t s  r eac t ion  with chloro compounds in the p r e s e n c e  of a hydrogen chlor ide accep tor  [1]. This  pape r  
shows that  it is poss ib le  to extend this reac t ion  to unsubst i tuted indole, whose alkylat ion in the p r e s e n c e  of 
acidic ca ta lys t s  has  not been descr ibed .  

We have found that  the r eac t ion  of Indole with t e r t - b u t y l  chloride in the p r e sence  of zinc chlor ide or  
aceta te  in e ther  gives 3 - t e r t -bu ty l indo le  (I), toge ther  with sma l l  amounts of 1 ,3 -d i - t e r t -bu ty l indo le  (II). 

ZnCi Z ~- '~--C(CH3)3 + ~ -C(CH3)3 
+ CIC(CII3)~ Zn(Cff:.CO0)~ 

tl li I 
I 1] C(CH3) 3 

Compound I was identified by independent synthes is  [2]. The s t ruc tu re  of II was es tab l i shed  by its 
NMR s p e c t r u m  (see Fig. 1). Two t e r t -bu ty l  groups appear  at high field. The i r  non-equivalence  excludes 
a 3 ,3-d isubs t i tu ted  indolene. A singlet  for  the 2-pro ton  is obse rved  at 5 6.85 [3]. The second t e r t - bu ty l  
group is not found in the s i x - m e m b e r e d  r ing,  s ince the s p e c t r u m  st i l l  s hows ,  in addition to the s ignal  due 
to the 2-pro ton ,  four  a r o m a t i c  protons  not at tached to ni t rogen.  

On dist i l lat ion of the product ,  unreac ted  indole contaminates  the h igher -boi l ing  f rac t ions .  In o rde r  to 
avoid loss  of tert-butylindole,~ it is p r e f e r ab l e  to take a wide f rac t ion,  f r o m  which it may  be i so la ted  by 
ch roma tog raphy  or through the p ic ra t e  as well  as by c rys ta l l i za t ion  on prolonged standing. Gas- l iquid  
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Fig.  1. NMR s p e c t r u m o f  
1 ,3 -d i - t e r t -bu ty l indo le ;  
sh i f t s ,  in ppm on the 6 -  
sca le ;  the s p e c t r u m  at low 
field was amplif ied.  

ch rom a t og raphy  shows that  I and II a re  fo rmed  in m o l a r  p ropor t ions  of 25 : 1. 
2 - t e r t -Bu ty l indo le  was not obse rved  in the reac t ion  products .  In c o m p a r i s o n  
with the method given in [2], I was obtained in h igher  yields (about 30% c o m -  
pa red  with 10%) and in a p u r e r  s ta te  as de te rmined  by thin l aye r  ch roma tog -  
raphy. When the reac t ion  was c a r r i e d  out in the absence  of zinc ace ta te ,  
t a r r y  products  fo rmed  which were  Insoluble in benzene and were  not fu r the r  
invest igated.  Thin l aye r  ch roma tog raphy  showed the p r e s e n c e  of t r a c e s  of I, 
as well  as smal l  amounts of Indole. 

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

Synthesis and Dete rmina t ion  of Pur i ty  of t e r t -Buty l indoles .  To 11.7 g 
(0.1 mole) of indole in 30 ml  of e ther  was added 0.5 g of zinc chlor ide ,  about 
0.5 g of zinc ace ta te  f r o m  a to ta l  quantity of 11 g (0.06 mole) ,  and about 0.25 ml  
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of t e r t - bu ty l  chlor ide  f r o m  a total  quantity of 11 g (1.2 mole).  The mix tu re  was s t i r r e d  until the zinc ace -  

ta te  began to d isso lve ,  and sma l l  por t ions  of the cMoro compound and zinc aceta te  were  added a l te rna te ly ,  
the l a t t e r  being kept in excess .  The t e m p e r a t u r e  was kept at no m o r e  than 20 ~ C by ex te rna l  cooling. Af-  
t e r  half  the chloro compound had been added, an additional 20 ml  of e the r  was added. When addition of the 
chloro compound was comple te ,  the mix tu re  was s t i r r e d  for  5 rain m o r e ,  then the mix tu re  was washed with 
water  followed by sodium bicarbonate  solution, dr ied over  MgSO4, the e ther  was r emoved ,  and the res idue  
was dis t i l led in vaeuo to give 4.6 g (0.022 mole) of indole, and 6 g (0.033 mole) of a f ract ion,  bp 126-136 ~ C 
(3 ram). F r o m  this f rac t ion ,  on standing,  c r y s t a l s  of 3 - t e r t -bu ty l indo le  (I) s epa ra ted ,  mp 67 ~ C. P ic ra te ,  
mp 107 ~ C ([2]: bp 166-169 ~ C (9 ram),  mp 67-68 ~ C. P ic ra t e ,  mp 105.5-107 ~ C.) 

Compound I was a lso  obtained f r o m  indolylmagnes ium iodide and t e r t -bu ty l  b romide  as desc r ibed  in 
[2], in 10% yield. A mixed mp with the indoles and the i r  p i c r a t e s  gave no depress ion .  

By gas - l iqu id  ch roma tog raphy ,  the f rac t ion  descr ibed  above contained 10% indole, 86% compound I, 
and 4% compound II  (by weight). Conditions for  the separa t ion:  UKh-1 chromatograph ,  10 m • 0.6 cm col-  
umn,  column t e m p e r a t u r e  205 ~ C. Stat ionary phase ,  s i l icone oil (25%by weight) on d ia tomaceous  b r i ck ,  0.2-0.3 
m m f r a c t i o n .  C a r r i e r  gasH2,60  m l / m i n .  Retent iont imes:  indo le )6 .6min ,  3 - te r t -bu ty l indole  I) 22 rain, and 
1 ,3 -d i - t e r t -bu ty l indo le  II) 30 rain. The f rac t ions  were  eh romatographed  on alumina columns,  using a ben-  
z e n e - h e x a n e  mix tu re  (1 : 1) as eluent,  giving 1 ,3-d i - te r t -bu ty l indole  (II), mp 67-68 ~ C. Found, %: N 6.13. 
Calculated for C16H23 N, %: N 6.11. 

The R f  value for  I (thin l aye r  ch romatography  on a lumina,  eluent 1 : 1  b e n z e n e - h e x a n e  mixture)  was 
0.5, and for  II it was 0.9. 

PMR s p e c t r a  were  taken as 10% solutions in CC14 on a JNM-4H-100  (100 MHz) ins t ruments .  

The authors  than Yu. A. Molin for  help in obtaining the PMR spec t r a .  
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