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6 6-D I M E T H Y L - 6 , l l - D  I HYDRO (1) B E N Z O T H  I OPYRANO (4 3-b) I N D O L E S  : 
N O V E L  P O L Y C Y C L I C  HETEROAROMATIC COMPOUNDS 
J .P.  Acton, A. Cot te r ,  T. A 1  Nakib and M . J .  Meegan, Department o f  Pharmaceut ical  
Chemistry,  T r i n i t y  Col lege ,  18 Shrewsbury Road, Dublin 4 ,  I r e l a n d .  

I n  t h e  course  of our  s t u d i e s  on p o l y c y c l i c  he te roaromat ics  we have i n v e s t i g a t e d  
t h e  s y n t h e s i s  of  benzothiopheno~3,2-clquinolines and t h e  s t r u c t u r a l l y  r e l a t e d  
benzopyrano [4,3-b] i n d o l e s  t o  determine t h e i r  chemical r e a c t i v i t i e s  and a l s o  
t o  t e s t  t h e i r  a c t i v i t i e s  as mutagens carc inogens  and f u r t h e r  a s  ant i tumour sub- 
s t a n c e s  ( K a w a s e  1979) .  I n  t h e  p r e s e n t  work t h e  s y n t h e s i s  o f  6 ,6-dimethyl  der-  
i v a t i v e s  o f  6,11-dihydro[l]benzothiopyrano[4,3-blindoles w a s  i n v e s t i g a t e d  t o  
de termine  t h e  e f f e c t  o f  t h e  6,6-dimethyl group on t h e  a n t i n e o p l a s t i c  and 
a n t i f u n g a l  a c t i v i t y  of  t h e s e  compounds a s  a new class of h e t e r o c y c l i c  pseudoazu- 
l e n e  (Buu-Hoi 1972) .  
The s y n t h e t i c  r o u t e  i s  o u t l i n e d  i n  Scheme 1. 4-Methylthiophenol w a s  t r e a t e d  
w i t h  3 ,3-d imethylacry l ic  a c i d  and hydrogen bromide t o  g i v e  3-methyl-3-phenyl- 
t h i o b u t a n o i c  a c i d  ( l a )  i n  62% y i e l d .  C y c l i z a t i o n  of t h i s  a c i d  w i t h  polyphosphor- 
i c  a c i d  a t  8OoC a f f y r d e d  t h e  2,2,6-trimethyl-l-thiochroman-4-one ( 2 a )  i n  55% 
y i e l d  {m.p. 6OoC, M 206.1, 61.35 (2 x CH3 2.80 (-CH - ) }  (Kurth 1977) .  The 
phenylhydrazone (3a)  w a s  formed by t r e a t m e n t  of - the  ?hiochroman-4-one (2a) w i t h  
phenylhydrazine { f o r  (3a)  M 296.2, WC=N 1600 c m  
7.90 (N-H)). F i s c h e r  i n d o l i z a t i o n  (as d e s c r i b e d  by Maim, 1949) o f  t h e  hydrazone 
( 3 a )  w a s  c a r r i e d  o u t  d i r e c t l y  i n  acetic acid/HCl t o  a f f o r d  t h e  h i t h e r t o  un- 
r e p o r t e d  product  2,6,6-trimethyl-6,1l-dihydro [ l ]benzoth iopyrano  [4,3-b] i n d o l e  (4a)  
i n 5 0 %  y i e l d .  (M'279.0906, a c c u r a t e  m a s s  f o r  C ~ B H ~ ~ N S ,  m.p. 190-192", 68.25 
(v-H)  ,1 .82(2  x C H 3 ) ,  2.32 (2 -CH3) ,  V N-H 3400 cm-l). 

61.25 ( 2  x CH3) 2 . 2 1  (6-CH3) 

6,6-Dimethyl-6,ll-dihydro 
[ l lbenzoth iopyrano  [4,3-b] i n d o l e s  (4b)  and (4c)  were s i m i l a r l y  prepared .  The 
u n s u b s t i t u t e d  6,ll-dihydrobenzothiopyrano[4,3-b]indole ( 5 )  prepared  by F i s c h e r  
i n d o l i z a t i o n  of  1-thiochroman-4-one phenylhydrazone w a s  e a s i l y  reduced by 
t r e a t m e n t  wi th  z i n c / a c e t i c  acid/HCl t o  y i e l d  t h e  novel tetrahydrobenzothiopyrano 
[4 ,3-b] indole  ( 6 )  i n  18% y i e l d  {VC=C, 1610, N-H, 3500 c m - l ,  62.80 - 3.82 
( m ,  CH-CH2-S) 4.38 ( d ,  J 11 Hz, H - l l a )  6.50 - 7.85 ( m ,  a romat ic  H ) ) .  
The novel  p o l y c y c l i c  he te roaromat ic  compounds prepared  above a r e  s t r u c t u r a l l y  
r e l a t e d  t o  t h e  pseudoazulenes,  impor tan t  mutagens, carc inogens  and ant i tumour 
s u b s t a n c e s  and should be o f  i n t e r e s t  f o r  t h e i r  b i o l o g i c a l  p r o p e r t i e s .  

Scheme 1: (a)  R = M e ,  (b) R=H, ( c )  R = B r ,  ( d )  R = C l .  
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