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Abs t rac t  - A number  of novel fluorine containing ip l ro [3H- inda le -3 ,5 ' -  

I5fi!pyTan0l2.3-d!pyrimidinn!-t~'-i:arl~onitrilts and e t h y l  c a r b o x y l a t e s  h a v c  

been syn thes ized  by t h e  Michael rract lorl  of 3-dicyano- and carbo-  

ethoxy~yan0met l~y lene-2 -0x ind0 Ie  with p h e n y l b a r b i r u r i c  a c i d .  A s  t h e  

reac t ion  o f f e r s  two p o s s i b i l i t i e s ,  t h e  formation of t h e  p r e f e r r e d  product  

h a s  been d i s c u s s e d .  F u r t h e r ,  t h e  s p i r o  conlporlnds h a v e  been sub jec ted  to 

ace ty la t ion  and mothylat ion.  

In continuation to our  e a r l i e r  work on biologically a c t i v e  f luorinated i n i ~ o i o s l - ~  and s p i r o -  

indo l ines .  6-1u we now r e p o r t  t h e  s y n t h e s i s  of f luor in r  containing 7 ' -amino-1 .1 ' .  2 . 2 ' .  3 ' .  4 ' -  

hexahydro-2 .2 '  ,4'-trioxo-l'-phenylspir0[3H-indoIe-~~,5'-~5H]pyrano[2,J-d!pyrimidine]-6'-carh~- 

n i t r i l e s  and e t h y l  c a r b o x y l a t e s .  T h i s  s p i r o  system a p p e a r s  to be of in te ras t  because l i i  it  

incorpora tes  indoie  and pyranopyr imid ine  moiet ies  which a r e  in te res t ing  wirh r e s p e c t  to 

biological  responses ;  ( i i )  i t  possesses different  react ion s i t e s  ( r h r e r  '-C=O, two ;Nil a n d  

- N H  1 and l a s t l y  ( i i i )  t h e r e  is non-ava i lab i l i ty  u f  data  for  t h i s  der iva t iv i :  and i t s  f luorinated 2 

analogues.  T h e r e  are  lmiy two rc forences  in t h e  l i t e r a t u r e  fur  analogous p y r a n a l 2 . 3 - d l p y r i m i d l n e  

System obtained by t h e  t reatment  of A-dicyano- and carhuethoxycyannmethylene-2-~~~innl~~Ii! (1111 

with b a r b i t u r i c  a c i d ;  The to rmer  being obtained by t h e  react ion n i  indole-2.3-dionesl l l  

wirh malononitr i le  and e t h y l  cyanoacetate  (111 r e s p e c t i v e l y .  b a r  our s t u d i e s ,  we opted tor 

p h e n y l b a r b i t u r i c  a c i d  IIVl ins tead  of b a r h i t u r i c  ac id  and i t s  reac t iun  u i t h  2-oxindole (1111 

including some fluririnatnd ones was examinod (Scheme I )  

Reaction o f  (1111 wi th  ( I V ]  i n  t h e  presence of piperir i ino p r o c e e d s  smoathly to g i v e  the swro 

compound ( V I  in  good y i e l d  without formation of VI. 'The a c t i v e  methyiene group presen t  in 

p h o n y l b a r b i t u r i c  ac id  i n i t i a l l y  undergoes Michael react ion to g i v e  t h e  Michael adduct  ( A !  

which may e x i s t  in  rautomeric forms B and C. The  enola te  turm of t h e  Michael adduct  I R )  

would a t t ack  t h e  e l e c t r o p h i l i c  c e n t r e  to g i v e  t h e  f ina l  s p l r o  product  V .  S t ruc ture  V i s  t u r t h c r  

s t a b i l i z e d  by intrarnolecuiar  H-bonding which is ev iden t  from t h e  i r  spectrum I ; N H  near  3000 
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-1 cm and >C=O a b s o r p t i o n  near 1630 cm-'I.  T h i s  s t a b l l i z a t l o n  i s  l ack ing  in  s t r u c t u r e  V i .  

Add i t iona l  p roof  f o r  t h e  fo rmat ion  o f  V is ob ta ined  from t h e  nmr s p e c t r a  where one of t h e  ZNH 

is found to a p p e a r  q u i t e  downf ie ld  ( 6 1 2 . 2 0  - 12.001 indicating t h a t  i t  h a s  carbonyl  g roup  an 

b o t h  t h e  s i a e s  which  is not p o s s i b l o  in  s t r u c t u r e  V I .  
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The s p i r o  compounds were charac ter ized  by ir absorp t ion  bands in t he  region 3350-3000 cm-', 

one of t h e  bands appearing a s  twin peaks represented  t h e  ' f r e e '  asymmetrical  and symmetrical  

s t re tch ing  due to - N H 2  group and two peaks for  t he  :NH groups.  The  presence of the  C=O 

groups was revea led  by t he  appearance of t h r e e  peaks  in  t h e  region 1710-1630 cm-l ,  and of 

1 the  e the r ea l  l inkage C-0-C by an absorp t ion  band a t  1170-1180 cm- . For compaunds (Va,  

c , e . f . h , i .  VII. Vl I l l .  a s h a r p  peak a t  2150-2100 cm" due to - C N  s tretching and for 

compounds 1Vb.d.g and j l  an addit ional  absorp t ion  for >C=O group at 1750-1740 cm-I was 

observed .  In 'H nmr, s igna ls  were observed  f o r  compounds (Va - g )  a t  612.20-12.00 ( 3 '  > N H ) ,  

10.40-9.98 (1 ;NHl. 7.80-7.50 (7'-NH21 and a t  7.40-6.03 (a romat ic  pro tons l .  The mass spec t ra  

fur ther  suppor ted  t he  formation of t he  compounds a s  evidenced by the  molecular ion peak 

IM*  a t  m / r  399. Val. The base  peak was obtained (at  m/z 1191 by t he  formation of a P ~ N C O ~ ?  

fragment. Fu r the r ,  ace ty la t ion  and methylat ian of s p i r o  compaund IVcI were undertaken.  

Acetylation was ca r r i ed  out by refluxing t h e  s p i r o  compound with ace t ic  anhyd r ide .  For 

methylation t he  s p i r o  compound in ethanol was t rea ted  with KOH 110%) and subsequently with 

dimethyl su lphate  ( f r e s h l y  d i s t i l l e d )  while s t i r r i ng .  Although t he r e  are t h r ee  reaction s i t e s .  

v i c :  -NH2 and two :NH groups.  we obtained a t r i subs t i tu ted  product  on acetylat ion and a 

d isubs t i tu ted  product  on methylat ion.  The  ir spectrum of t he  t r iace ty la ted  product  VII revealed 

only >NH absorp t ion  a t  3100 cm-'. A set  of absorp t ion  bands centred a t  1705, 1700. 1695. 

1685. 1670 and 1650 cm-l appeared  for  t he  s i x  ;C=O groups .  'H Nmr revealed a single 

resonance peak a t  6 12.30 f o r  >NH and t h r ee  addi t iona l  peaks  a t  6 2.81. 2.50 and 2.32 for the 

t h r ee  -CH3 groups.  The formation of t he  d imethyla ted  product was confirmed by t h e  complete 

1 
disappearance  of ;NH absorp t ion  in  t he  i r  and H nmr spec t r a .  Two addit ional  s igna ls  a t  6 1.81 

and 1 .95  for  t he  two -CH3 groups appeared  in  t he  'H nmr. The resonance signal a t  6 7.71 and 

t he  twin peaks  a t  3210. 3180 cm-' for  - N H 2  remained as such in t he  'H nmr and i r  spec t ra  

respec t ive ly .  

EXPERIMENTAL 

Melting points  were taken in open g lass  c ap i l l a r i e s  and are  uncorrected.  I r  spec t r a  were 



1 recorded  on p e r k i n - ~ l m e r  ( ~ o d e l - 5 7 7 )  in  K B ~  pe l l e t s  I J max in crn-'). H Nmr and l g P  nmr 

were recorded  on Jeol [Model PX-9001 a t  89.55 and 84.25 MHz respec t ive ly  (chemical  sh i f t  in  

6 .ppml  using TMS as internal  reference f o r  'H nmr and hexafluorobenzene a s  externa l  s tandard  

f o r  nmr. Mass spec t r a  were recorded  an Kratos MS-30 and MS-50 spec t rometer  a t  70 eV. 

Pur i ty  of a l l  t h e  compounds was checked by t l c  done on s i l i c a  gel  p l a t e s .  5- and 6- 

~luoroindale-2.3-diones.~~'~~ 4-trifluoromethylindole-2.3-dione.15 1-acetylindole-2.3-dione. 16 

1-methylindale-2.3-dime. l7 phenylbarb i tur ic  acid and 3-carbaethoxycyano- and 

dicyanomethylene-2-0xindoles~~ were p repa red  by l i t e r a tu r e  methods. 

7'-Amino-l.l'.2.2',3'.4'-hexahydro-2.2'.4'-trioxo-l'-phenylspim[3H-indole3,5'-[5H]pyrano- 

~2.3-dlpyrimidineI-6'-carbonitrile V a  - A mixture  of 3-dicyanomethylene-2-oxindole (1.95 g .  

0.01  moll and phenylbarb i tur ic  acid 12.04 g .  0.01 moll in  absolute ethanol I40 mll w a s  

t rea ted  with p iper id ine  10.20 ml] and s t i r r e d  a t  room temperature f a r  3 h . l l  The  supernatent  

ethanol was removed and t he  l igh t  colaured so l id  obtained was f i l t e r ed ,  r insed  thoroughly 

with dichloromethane and r ec ry s t a l l i z ed  from ethanol to g ive  violet  coloured p r i sms ,  mp 

204OC. y ie ld  3.51 g ,  88% (Found : C ,  63.26; H. 3.30;  N .  17.43 C H N 0 requires C .  63.15; 
-1 21 13 5 4 

cm 
H. 3.28;  N .  17 .548) .  9 3210, 3180 ( -NH21. 3050 I >NHI. 3000 ( 3 '  N H .  H-bonded). 

max 
1 2100 1-CIN). 1710, 1670. 1630 ( t h r e e  >C=O) and 1180 (C-0-Cl; H nmr [OMSO-d61 : 6 6.03-7.01 

lm. 9H, aromatic p ro t ans ) .  7.30 Is. ZH, 7'-NHZl. 9.98 i s .  lH ,  1 >NHl. 12.10 ( s .  1H. ' 

3 '  ;NHI; MS : m/z 3 9 9 ( ~ + 1 ;  ~ ~ ~ I M * - H c N o ) .  328. 300. 119 ( b a s e  peak ] .  All o the r  compounds 

(Vb-jl given in  table-I were p r epa red  in a s im i l a r  manner. 

1,3'-Diacetyl-7'-acetylamino-5-fluom-l.l' .2,2' .3' .4'-hexahydm-2.2' .4'-trioxo-1'-phenylspim- 

L3H-indole3'.5'-ISH]pyranoI2,3-dlpyrimidine]-6-carbonitrile V I I  - Compound Vc 14.17 g. 0.01 

moll was re f luxed  with excess  of ace t ic  anhyd r ide  (20 mll for 4 h .  On coaling, t he  de s i r ed  

compound was obtained which was pur i f ied  by recrys ta l l iza t ion  from e thanol ,  mp 268OC. y ie ld  

4.07 g .  75% (Found : 2 .  59.75: H .  3.03: N .  12.97 CZ7H18FN507 requires C .  59.67; H .  3.33; N, 

cm 
-1 

12.98%1. 9 3100 cm-' I',NHI. 1710. 1700. 1695. 1685. 1670. 1650 (six:C=O). 1182 IC-0-C) 
max 

and 1000-1100 (C-PI;  'H nmr (OMSO-d6) : 6 10.40 i s .  > N H .  I H ) ,  6.85-7.40 (m,  aromatic 

pro tons .  BH), 2.80. 2.50, 2.30 (each  s ,  -CH3 9HI;  "F nmr : 6 -115.11. 

7'-Amino-5-nuoro-l,1',2.2'.3'.4'-hexahydro-l.3'-dimethyl-2.2'.4'-trioxa-l'-phenylspiroI3H- 

indole-3' . 5 ' - [ 5 H l p y r a n o I 2 , 3 - d ] p y r i m i d i n e i t i l  V I I I  - Compound Vc ( 1 . 11  g .  0.0026 

mol) in  absolu te  ethanol (20 mll was t rea ted  dropwise  with ethanolic KOH (5  ml. lOBl while 

s t i r r i ng .  Dimethyl su lphate  ( f r e s h l y  d i s t i l l e d ,  0.65 g .  0.0052 moll was subsequently added  a t  
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60°C with vigorous shaking to t he  above  suspension and s t i r r e d  for 1 . 5  h .  The  r e s idue  

obtained thereaf te r  was f i l t e r ed  and r ec ry s t a l l i z ed  from ethanol.  mp 257'C, y ie ld  0.83 g .  70% 

[Found : C. 62.97: H. 3.59;  N, 15.85 C23H16FN504 r equ i r e s  C. 62.02: H. 3.62: N. 15.73%).  
-1 

9 3210. 3180 [-NH2). 1690. 1680. 1675 [ t h r e e  X = O )  1175 (C-0-C] and 1000-1100 (C-Fl ;  
max 

1H nmr (DMSO-d61 : 6 7.60 ( s .  -NH2, ZH), 6.01-7.04 [ m ,  aromatic protons.  8H1. 1 . 8 1  and 

1.95 1s. -CHS 6H1; 19F nmr : 6 -115.20. 
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