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ORGANIC PREPARATIONS AND PROCEDURES INT. 1 4 (  5 ) ,  343-346 (1982) 

A CONVENIENT SYNTHESIS OF 1-BENZYLINDOLES 

Robert B. Pern i  and Gordon W .  Gr ibb le *  

Department o f  Chemistry, Dartmouth Col lege, 
Hanover, New Hampshi r e  03755 

The benzyl group has been used n o t  i n f r e q u e n t l y  as an i n d o l e - n i t r o g e n  

p r o t e c t i n g  group i n  i n d o l e  a l k a l o i d  synthesis, '  s i nce  i t  i s  bo th  imperv i -  

ous t o  a c i d i c  and bas i c  reagents and y e t  i s  e a s i l y  removed under B i r c h  con- 

d i t i o n s .  Al though 1-benzyl i ndo les  are  no rma l l y  prepared by N-a1 k y l a t i o n  of 

t h e  approp r ia te  i n d o l e  under t h e  i n f l u e n c e  o f  base,2 we have found t h a t  i n  

more compl ica ted  systems t h i s  N-benzy la t ion  does n o t  always proceed smooth- 

l y ,  p a r t i c u l a r l y  i n  b a s e - l a b i l e  molecules. Therefore,  we have i n v e s t i g a t e d  

a d i r e c t ,  one-step syn thes i s  o f  1-benzyl i n d o l e s  us ing  F i s c h e r - i n d o l e  

methodology and r e p o r t  our r e s u l t s  here in .  

The r e q u i s i t e  s t a r t i n g  m a t e r i a l ,  1-benzyl-1-phenylhydrazine (L), was 

e a s i l y  prepared by b e n z y l a t i o n  o f  pheny lhydraz ine  o r  i s  commercial ly a v a i l -  

a b l e  as t h e  hyd roch lo r i de  s a l t  (L -HCl ) .  When e i t h e r  1 o r  L-HCl was a l lowed 

t o  r e a c t  w i t h  an aldehyde o r  ketone 1 i n  h o t  (100°C) g l a c  a1 a c e t i c  a c i d  

f o r  1-2 hours t h e  corresponding 1 -benzy l i ndo le  3 was ob ta  ned i n  good t o  

e x c e l l e n t  y i e l d ,  as summarized i n  t h e  Table.  

3 
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PERNI AND GRIBBLE 

Tab1 e 

Preparation of l-Benzyl indol es 3 from l-Benzyl-l-phenyl hydrazine (1) 
and Aldehydes o r  Ketones 2 in  Acetic Acid 

__ 
A1 dehvde/Ketonea 

No. R1 R2  Productb Method' Yieldd mP ( ' C )  
( % I  

3a A 

B 

- 

- 2d H C2H5 

- 2e CH3 C2H5 

- 2f P h  CH3 

H Ph  

3b A 

3c A 

B 

- 
- 

3d A 

3e A 

3f A 

- 
- 

- 
3 A 

91 41-43' (Ref.4 43-44') 

85 

69 69-70. 50e 

62 61-64" (Ref.5 60-61') 

89 

62 30-32.5' (Ref.4 37.5-38.5') 

68 61-62.5' (Ref.4 64-65') 

63 119-122" (Ref.6 112")  

80 64-66' (Ref.' 67-68') 

a )  Commercial mater ia ls .  
I3C-N.M.R. spectra .  c )  Method A re fe rs  t o  the react ion with the  f r e e  
base of 1, and Method B r e f e r s  t o  the  react ion with the hydrochloride 
s a l t  of 1; otherwise, t he  two methods a re  iden t i ca l .  
column chromatographed product. 
scribed 
C ,  87.22; H ,  7.69; N, 5.09; found: 

b )  A1 1 products exhibited sa t i s f ac to ry  'H- and 

d )  Yields r e f e r  t o  
e )  This compound was previously de- 

8 b u t  no physical propert ies  were reported; Calcd. f o r  C20H21N: 

Although one can employ e i t h e r  1 (Method A )  o r  1SHC1 (Method B )  in  

C ,  87.16; H ,  7.74; N ,  5.08. 

t h i s  Fischer synthesis  of 3, one method may prove t o  be somewhat superior  

than the other  in  spec i f i c  cases ( c f .  3, 2). This synthesis  of 3 works 

well i n  t he  preparation of 1,3-di- and 1 ,2 ,3- t r i subs t i tu ted  indoles but ,  

thus f a r ,  has not been successful i n  the  preparation of 1 ,2-disubst i tuted 

indoles.  For example, acetone, acetophenone, butane-2,3-dioneY and pina- 

colone a l l  f a i l  t o  give the  corresponding indole under our conditions.  
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A CONVENIENT S Y N T H E S I S  O F  l - A F N Z Y I , I N D O I ~ E S  

This method of synthesizing l-benzylindoles 3 i s  an improvement over 

the  conventional two-step methods (Fischer-i  ndol e/N-benzyl a t i o n ) ,  and 

those two reported one-step methods which e i t h e r  require  preformation of 

the  phenylhydrazone o r  afford lower y ie lds  of 3 (with a d i f f e ren t  

c a t a l y s t ) .  

5 

4 

EXPERIMENTAL 

l-Benzyl-l-phenylhydrazine u).- To a magnetically s t i r r e d  solut ion of 

10.8 g (0.100 mol) of phenylhydrazine in  30 mL of d i s t i l l e d  water were 

added 20 g of sodium bicarbonate and 11.9 mL (0.100 mol) of benzylbromide. 

The r e su l t an t  mixture was refluxed f o r  3 h and then allowed t o  cool t o  25". 

The layers  were separated and the yellow upper layer  was d i lu ted  with 100 

mL of e the r ,  dried over sodium s u l f a t e ,  and concentrated 

19.6 g (99%) o f  1 as  a yellow o i l .  This material  was ident ical  with a 

sample prepared from the commerci a1 hydrochloride sa l  t ,  and was normal l y  

used without fu r the r  pur i f ica t ion .  However, on standing several  weeks a t  

0°C the  o i l  darkens and can be d i s t i l l e d ,  bp 125-13OoC/1.5 t o r r ,  l i t . '  157- 

159"C/4 t o r r .  

7.10 ( m ,  10H) ppm. 

General Procedure. ~Benzyl-l,2,3,4-tetrahydrocarbazol e (3a)  .- A magnet- 

i c a l l y  s t i r r e d  solut ion o f  1.00 g (5.0 mmol) of 1-benzyl-1-phenylhydrazine 

(1) and 0.50 g (5.1 mmol) of cyclohexanone i n  25 mL of g lac ia l  a c e t i c  acid 

was heated a t  100°C under nitrogen f o r  2 h .  

cool t o  25"C, t rea ted  with 25 rnL o f  d i s t i l l e d  water, and s tored overnight 

in the r e f r ige ra to r .  

o i l y  residue and discarded. 

sodium bicarbonate so lu t ion  and then dissolved i n  20 mL o f  benzene. The 

benzene solut ion was dr ied over sodium s u l f a t e  and then chromatographed on 

V J O  t o  afford 

'H-N.M.R. (CDC13): 6 = 3.31 (broad s ,  2H) ,  4.49 ( s ,  Z H ) ,  

The mixture was allowed t o  

The supernatant l iqu id  was decanted from a yellow 

The o i l  was washed w i t h  10 mL o f  saturated 
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PERNI AND GRIBBLE 

a f l o r i s i l  column (benzene) t o  a f f o r d  1.20 g (91%) o f  3 as a c o l o r l e s s  

o i l  which s l o w l y  c r y s t a l l i z e d  on s tand ing ,  mp 41-43"C, l i t ,4 43-44°C. 

N.M.R. (CDC13): 

'H- 

6 = 1.28 (my 4H), 2.55 (my 4H), 5.01 ( s ,  2H), 7.15 (m, 9H) 
13 

ppm. 

109.8, 117.6, 118.7, 120.6, 126.0, 127.0, 127.4, 128.2, 128.5, 135.4, 

C-N.M. R. (CDC13): 6 = 21.1, 22.1, 23.2 ( two carbons),  46.1, 108.8, 

136.6, 138.2 ppm. 
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