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Abstract - Reaction of e thereal  diazomethane with f luor inated  

3-aroylmethylene-indol-2-ones has been inves t iga ted  f o r  t h e  

f i r s t  time yielding spiro [cyclopropane-1,3'(3~)indol]-2' 

(1'H)-ones. The s t ruc tu res  of a l l  compounds have been 

confirmed on the  b a s i s  of elemental analysis, ir, 'H-nmr and 

mass fragmentation pat tern .  

The wide spectrun of b io logica l  a c t i v i t i e s  associated with indole1 and the  unique 

s t ruc tu re  of i s a t i n  makes i t  an a t t r a c t i v e  target  f o r  synthesizing new sp i ro  

systems possessing b io logica l  ac t iv i ty .  Keeping t h i s  i n  view, we have ca r r i ed  

out  t h e  react ion  of 3-aroylmethylene-indol-2-ones with e thereal  diazomethane. A 

l i t e r a t u r e  survey repor t s  t h a t  on addit ion of diazomethane t o  F a l k e n y l  

subs t i tu t ed  oxindoles having an acid2 or  e s t e r3  grouping a t  the  unsaturated 

carbon atom a t  C-7, spiropyrrolizines2'3 a r e  formed. However, when diphenyl 

diazomethane i s  added, spirocyclopropanes3 a re  obtained. This p a r t i c u l a r  react ion  

has now been re inves t iga ted  with an acyl  group on unsaturated carbon atom a t  C-3 

s ince  t h i s  react ion  has not  been inves t iga ted  so f a r  and besides, t h i s  has an . 
ex t ra  r eac t ive  s i t e  v iz  ,CdJ of acyl group. Spectral s tud ies  ind ica te  t h a t  the  . 
cycloaddit ion occurs a t  ,c=c: bond and s ince  the presence of e lec t ron with- 

drawing carbonyl group a t  the unsaturated carbon atom makes the  a-Carbon a 

strong nucleophi l ic  centre,  it r e s u l t s  i n  t h e  loss of ni trogen and l eads  to the  

formation of sp i ro  [cyclopropane-1.3' (3H)indolI-2'(l'H)-ones ins tead of sp i r0  

[3~-indole-3,3'-p~razolin]-2-ones a s  reported earl ier .  In  this inves t iga t ion ,  



e therea l  diazomethane was t r e a t e d  w i t h  ?-aroylmethylene-indol-2-ones(I1) a t  

room temperature when spiro[cyclopropane-l,3' ( 3 ~ ) i n d o l I - 2 '  (1'~)-ones(111) were 

obtained i n  60-7096 y ie lds .  The high y i e l d s  of t h e  products  i nd ica t ed  t h a t  

cycloaddition r eac t ion  occurred Only a t  one unsaturated centre.  3-Aroylmethyl- 

ene-indol-2-ones(I1) were e a r l i e r  obtained by the  dehydration of  Fhydroxy-3- 

phenacylindol-2-one(I) wi th  HC1-CH3COOH; t h e  l a t t e r  being prepared by the  

react ion of indole-2.3-dione w i t h  subs t i t u t ed  acetophenone i n  t h e  presence of 

diethylamine a s  c a t a l y s t  (scheme) 

Scheme 

The s p i r o  compounds were charac ter ized  by c o r r e c t  elemental ana lys i s ,  ir, '~ -mr ,  

19F-nmr and mass spec t ra .  The i r  spectrum showed c h a r a c t e r i s t i c  absorpt ion 

bands a t  930-3280 cm-' due t o  N-H s t r e t c h i n g  and 1770 cm-I and 1670 cm-' due . 
t o  two carbonyl groups. This  i n d i c a t e s  t h a t  none of t he  ,C=O groups of  

Faroylmethylene-indol-2-one a r e  involved i n  t h i s  r eac t ion  and t h e  cycloaddi t ion  
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occurs a t  , L C ,  bond. The H-nmr s igna l s  due to  ,CEi2 group appear a s  two 

double doublets  a t  6 2.11 and 6 2.52 pprn indicating a d i f ference  i n  the  chemical 

environment O f  t he  two protons. Apart from th i s ,  a t r i p l e t  centred a t  6 3.6 ppm 
\ 

due t o  -CH proton, a s i n g l e t  a t  6 7.7 ppm due to  NFJ proton and a mul t ip le t  
/ - 

from 6 6.96 t o  7.85 ppm f o r  aromatic protons Were a l s o  observed. The mass 

spectrum f u r t h e r  supported the  formation of 2-(4-fluorobenzoy1)-spiro 

[cyclopropane-l,3'(3H~indol]-21(1'~)-one ( I I I a )  a s  the  parent  peak a t  2 8 1 ( ~ + )  

corresponded to the  molecular weight. The presence and pos i t ion  of f luo r ine  was 

confirmed by "~-nmr, when f luor ine  at tached t o  indole r ing  was observed a t  

-113 t o  -117 ppm; f luor ine  at tached a t  lcposit ion of benzoyl ring a t  -119 t o  

-120 ppm (IIIa-d,g,h)  and a t  2-position a t  -105 t o  -106 ppm (111 e , f ) .  

EXPERIMENTAL 

A l l  melting po in t s  a r e  uncorrected. Ir spectra were recorded on Perkin-Elmer 

(~odal -577)  i n  KBr p e l l e t s .  'K- and 19~-mr were recorded on J e o l  (Model- 

FX 90 Q) a t  89.5 MHz using TMS a s  external  reference f o r  'H-nmr. I'F- spectra 

were taken i n  C E 1 3  a t  84.25 MHz using hexafluorobenzene a s  external  reference. 

Pur i ty  of a l l  compounds were checked by t l c  on s i l i c a  g e l  p l a t e s .  
4-6 5-/6-Fluoroindole-2.3-dione was prepared by l i t e r a t u r e  method . 

3-Hydroxy-3-(4-fluorophenacy1)-indol-2-one ( I a l -  Equimolar amount of indole- 

2 ,Fd ione  (0.01 M) and 4-fluoroacetophenone (0.01 M) were refluxed i n  absolute 

ethanol (33 ml) i n  presence of 2-3 drops of diethylamine a s  c a t a l y s t  f o r  33-60 

min and then kept a t  room temperature f o r  4 days. After f i l t r a t i o n  and 

r e c r y s t a l l i z a t i o n  with ethanol, t he  obtained compound (1a)  was checked on t l c  
e d l  a s  a s ing le  spot, y i e l d  1.3 g (65%), mp 165OC. I) max : 3200-3330 (N-H and 0-H), 

\ 
1700, 1670 cm-A (both ,C&); 'H-nmr (cE13) :  S4.2 (broad OH), 5.1 (s,CEi2), 

6.8 t o  8.1 (m, aromatic ~ r o t o n s )  and 7.8 ppm (s,N@. 

3-(4-Fluorobenzoy1)methylene-indol-2-one ( I r a 1  - A mixture of 3-hydroxy-3- 

(4-fluorophenacyl)-indol-2-one ( I a )  (O.OIM), conc. HC1 (0.5 ml) and g lac ia l  

a c e t i c  acid (10 nil) were heated a t  95OC f o r  15-30 min. After the  addit ion of 

ethanol (10 ml), t he  s o l i d  compound was f i l t e r e d  and rec rys ta l l i zed  from 

ethanol, y i e l d  2.2 g (80%), mp 187°~.L)  :51 3250 (broad. N-H), 1720, 1690 cm-I 



Table - I 
Physical and Analytical Proper t ies  of Spiro [cyclopropane-l,3~(3~)indol]-2~(1~~)-ones(111)~ 

R' R" MP Yield Molecular 
(OC) % formula 

Nitrogen % 
Calc. Found. 

h. 5-F C H ~ N ~  4-F 2-CH3 181 68 C24H24F2N202 6.82 6.80 

4t 
The subst i tuents  and S.No. a r e  the  same f o r  compounds I and I1 also.  
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(both ,CPO), '~-nmr ( c D c ~ ~ ) :  6 5.3 (s,CEi), 6.7 t o  8.3 (m, aromatic protons),  

7.8 ppm (s,NH_). 

Ethereal so lu t ion  of diazomethane was added i n  two por t ions  t o  a suspension 

of 3-(4-fluorobenzoyl)methylene-indol-2-one(I1a) ( 2  g )  i n  ether. The react ion  

mixture was then s t i r r e d  a t  room temperature for  3 h. The excess e t h e r  was 

d i s t i l l e d  off giving a s t icky compound, Whichwas pur i f i ed  by column 

chromatography on s i l i c a  gel .  Elution was carried out  using solvents of 

increasing po la r i ty ,  t he  white compound from benzene - ethyl  ace ta te  (4 : l )  

f r ac t ion  was col lec ted  and rec rys ta l l i zed  from benzene - ethyl  ace ta te  mixture, 

y i e l d  1.3 g (65%), mp 197OC (Found:C, 72.33; H.4.22; N,4.78. CI7Hl2FNO2 
-1 

requires C, 72.59; H, 4.27; N, 4.98%). L) ::x : 3280-3030 (broad, N-H), 1700, 
\ 

1670 cm-' (both ,CEO); '~-nnr ( c D c ~ ~ ) ;  6 2.11, 2.52 (dd, C E ~ ) ,  3.6 ( t ,Cz),  

6.96 t o  7.85 (m, aromatic protons) and 7.7 ppm ( s , ~ ) .  MS m/z 281 (M'). A l l  

other compounds given i n  table-I  (111b-h) were prepared i n  a s imi lar  manner. 
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