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ABSTRACT: Convenient p rocedures  have been evolved out  f o r  t h e  

s y n t h e s i s  o f  condensed n i t r o g e n  h e t e r o c y c l e s  such  a a  

i ndenopy r r a l e  , indenopyr idaz ine  , indenodiazepine  and 

a few s p i r o h e t e r o c y c l e a  from indan-1.3-drone. 

A few indenopy r r a l e  and py r idaz ine  h e t e r o c y c l e s  a r e  claimed t o  possess  

hypoglycemic and a n t i b a c t e r i a l  ac t iv i t i es1" .  T h i s  obse rva t i on  prompts u s  t o  

r e p o r t  he r e  s imple procedures  f o r  t h e  p r e p a r a t i o n  of newer t y p e s  o f  indeno- 

p y r r o l e ,  indenopyr idac ine ,  indenodiazepine  d e r i v a t i v e s  a l ong  wi th  a  f e u  s p i r a -  

b e t e r o c y c l e a  s t a r t i n g  wi th  t h e  e a s i l y  a v a i l a b l e  indan-l,3-dione as d e t a i l e d  

below. 

Indan-1,3-dione3 on t r e a tmen t  wi th  phenacylhromide i n  dry  chloroform 

c on t a in ing  anhydrous potassium carbonate  a t  room tempera ture  a f f o r d e d  

2-phenacylindan-l,3-dione(1) a s  a  p a l e  yel low c r y s t a l l i n e  s o l i d ,  mp 160°c,in 

75% y i e l d  a long  wi th  2 ,Z-bisphenacylindan-1,3-dione (11)  a s  white  n e e d l e s s ,  

mp 1 7 z 0 c ,  i n  20% y i e l d ;  ir(CHC13) 3030, 1735 ,  1680 ,  1590 ,  1440  and 1335 cm-l: 

~ ( c D c ~ ~ )  3.78(4H, s )  , 7.2-7.8(14H. m). 2-Phenacylindan-l,3-diane(1) on t r e a t -  

ment with s o l i d  ammonium a c e t a t e  i n  r e f l u x i n g  g l a c i a l  a c e t i c  a c i d  fu rn i shed  
0 

2-phenyl-4-oxo-indeno[1.2-b]pyrrole(111) a s  an amorphous r ed  s o l i d ,  mp 280 C ,  

i n  90% y i e l d ;  i r ( K B r )  3030, 1650 ,  1600 ,  1560,  1375  and 1265 cm-l; 6(D6-DPmO) 

7.3-8.3(11H, m) , M+' a t  m/z 245(30% ) and m/z 244(100% ). 

2-Phenacylindan-l,3-dione(1) on condensa t ion  wi th  hydraz ine  hyd ra t e  
0 

(38-99 % ) i n  r e f l u x i n g  e thano l (35X ) f o r  l h  gave a d a r k  pink s o l i d ,  mp 310  C ,  

c h a r a c t e r i s e d  a s  (I'i) i n  35% y i e l d ;  i r (KBr )  3030, 2950, 1650,  1550 ,  1465,  

1 3 7 5 ,  and 1200 om-' and i t  w a s  soon r e a l i s e d  t h a t  t h i s  compound underwent 
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a r e a l  o x i d a t i o n  i n  presence of DEE0 a t  roam temperature f u r n i s h i n g  t h e  indeno- 

py r idaz ine  d e r i v a t i v e ,  3-phenyl-5-0x0-indeno[l ,2-c]pyridazine (Y) as an ye l low 

c r y s t a l l i n e  s o l i d .  mp ~ 1 6 ~ ~ .  i n  92% y i e l d ;  i r (KBr )  3165. 3030, 1640. 1590 and 

1500 cm-l: b(D6-DiilSO) 7.6-8.5 (10H. m); M+' a t  m/z 258(100% ) ;  m/z 230(23% ) ;  

m/z 202(5E% ) ; m/z 200(31% ). 

2-Phenacylindan-1.3-dione(1) was allowed t o  r e a c t  w i th  hexamethylene- 

t e t r amine  i n  r e f l u x i n g  ethanol(957.  ) f o r  4h. Concent ra t ion  of t h e  r e s u l t i n g  

r e a c t i o n  mixture t o  h a l f  o f  t h e  o r i g i n a l  volume fu rn i shed  on coo l ing  a  da rk  

brown c r y s t a l l i n e  s o l i d  which on r epea t ed  r e c r y s t a l l i z a t i o n  from e thano l  (95% ) 

gave 4-phenyl-6-0x0-indenor1 , 2 - d l - 2 ( ~ ) ,  5 (H)-1 ,J-diazepine (VI) a s  a white 

c r y s t a l l i n e  s o l i d ,  mp 222'~.  i n  80% y i e l d ;  ir(CHC13) 3350, 3030, 2950, 2900, 

2820, 1735,  1695,  1625 and 1590 cm-l. 6(CDC13) 1 . 8 8 ( 1 H ,  s )  3.4(2H, s ) ,  

4.3(2H, s ) ,  7.2-8.0(9H, m). The s i g n a l  a t  6  1.88 disappeared  on D20 exchange; 

PI+. at m/z 274(95% ) ,  m/z 172 (73% ) ,  m/z 144(39% ) and m/z 117(100% ). 

2,2-Bisphenacylindan-1.3-dione on condensa t ion  wi th  ammonium a o e t a t e  i n  

r e f l u x i n g  g l a c i a l  a c e t i o  a c i d  furn ished  t h e  expected sp i rohe t e r acyc l e (YI1 )  as 

a brownish s o l i d ,  mp 272'~.  i n  70% y i e l d .  Repeated r e c r y s t a l l i z a t i o n  from 

ace tone  gave an a n a l y t i c a l  sample of spiro[2,6-diphenyl-l(H)-pyridine-4.2'- 

indan-1' ,3  I-dione] (VII )  a s  an ye l low c r y s t a l l i n e  s o l i d ,  mp 280°C; i r (KBr )  3030, 

1650,  1550,  1325,  1270,  1260,  910, 810 and 750 M+. at m/z 363(100% 1 ,  

m/z 362(88% ) , m/z 181(15.5% 1. I n s o l u b i l i t y  i n  t h e  u sua l  NMR s o l v e n t s  przven- 

t e d  t h e  s t udy  of t h e  NMR s p e c t r a l  c h a r a c t e r i s t i c s  f o r  t h i s  compound. S i m i l a r l y  

2.2-bisphenaoylindan-1.3-dione(I1) on condensat ion w i th  phenylhrdraeine hydro- 

c h l o r i d e  i n  r e f l u x i n g  e t h a n o l  a s  expec ted  gave the  s p i r o h e t e r o c y c l e ( V I I I )  a s  

pa l e  b r o m  c r y s t a l s ,  mp 215 '~ .  i n  86% y i e l d .  R e c r y s t a l l i z a t i o n  from e t h a n o l  

gave t h e  analyt ical .  sample o f  spiro[~-anilino-2.6-diphenylpyridine-4.2'-indan- 

11 ,3 ' - d ione I (VI I1 )  a s  a  pa l e  r e d  c r y s t a l l i n e  s o l i d ,  mp 227'~;  ir(CHC13) 3350, 

3030, 1680,  1570,  1470,  1450,  1370,  1150,  970 and 935 ern-'. 6(CDC13) 7.3-8.3 

(2W,  m l ;  M+' a t  m/z. 454(100% 1 and m/z 218(23% I .  



SCHEME - I1 

ACKNOWLEDGEKENT: Two of  u s  .(P.V.P. and K.J.J.) a r e  t h a n k f u l  t o  t he  CSIB 

( I n d i a )  f o r  j u n i o r  r e s e a r c h  fe l lowships .  

REFERENCES : 

1. S.C.Lahiri and B.Pathak, J .  Med. Chem.. 1965. 8 ,  131-3(Eng). 

2. K.Takashi, I . I t s u o ,  T. Chuj i ,  Hakko K o ~ a k u  Zas sh i ,  1973 ,  5. 

6 6-70 ( Japan) .  

3 .  T.Shr iner ,  J. Am. Chem. Soc.. 1973 ,  3027. 

Received, 28th Apr i l ,  1980 


