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Abstract - SpirO [3H-indole-3.2'-thiazolidine'j-2,4'( 1H)-diones 

have been obtained by the condensation of indole-2,3-dione, 

aromatic amine and mercaptoacetic acid without i so la t ing  the 

intermediates 1.e.. isat in-3-mils .  ?he spiro compounds have 

fur ther  been subjected t o  Mannich reaction, acetylat ion and 

chloracetylation. A l l  We synthesized compounds have been 

characterized on the basis  of elemental analyses and ir and pnr. 

A systematic invest igat ion of spiro[3H-indol~-3-2~-Wiazolidine)-2,4~(1H)-diones 

appeared t o  be of i n t e r e s t  due t o  (1)  broad spectrum of biological a c t i v i t i e s l d  

( i l l  presence of d i f f e r e n t  react ion s i t e s  (>Cd), >NH and >CH2) and ( i i i )  non- 

ava i l ab i l i t y  of spec t ra l  data. Further, there are only two references in the 
6 l i t e r a t u r e  f o r  t he  synthesis  of such compounds one of which is a patent  and 

7 the other  does not repor t  We yie lds  . The methods involve the preparation 

of isatin-3-anils by the condensation of i s a t i n  and an i l i ne  followed by the 

cycl izat ion of these a n i l s  with mercaptoacetic acid in benzene/ethanol. We, 

therefore,  reexamined the synthetic d e t a i l s  reported e a r l i e r  and now repor t  

a convenient synthesis  of spiro compounds (I1{), without i so la t ing  the in ter -  

mediates i.e., i sa t in-3-mi ls  (111) and a lso  some of W e i r  reactions. The 

condensation of indole-2,3-dione, with aromatic arnlnes i n  toluene, afforded 

iastln-3-anils,  which, in situ, were cyclized wiW mercaptoacetic acid t o  give 

s~iro~3~-indole-3,2~-thiazolidine]-2,4'(1H)-diones (Na-e)  in 40-65 % yields. 

These y ie lds  a re  much be t t e r  in compariaon t o  those repor tedby previous workers. 

The compounds were characterized by ir absorption bands a t  1670-1730 cr?ll (:C=O), 

3250-3300 cm-' ( :NH) and su. s ignals  a t  b 10.5-10.8 (Nil), 3.9-4.1 ( CH2) and 

6.5-7.5 p m  (aromatic protons). 



SCHEME-I  

Further, i4annich react ion of 3'-~henyl-spiro-[3~-indole-3,2~-thiazolidine]-2,4' 

(1H)-dione was investigated. The sp i ro  compound was refluxed with formaldehyde 

solution 1 4 W  and morpholine i n  molar r a t i o  using absolute ethanol a s  the 

condensation medium fo r  10 hr. Although Were are two reaction s i t e s ,  one being 

NH and another the ac t ive  rne$ylene group of thiazolidine r ing  but We compound 

was identif ied a s  l-morpholinomethyl-3~-~enylspiro[3~-indole-3,2'-thiazolindin~ - 
2,4'-dione by We disappearance of NH absorption in  i r  and p r  snectra. The 

resonance s i g n a ~  of CH2 protons a t  63.9 p p  remained a s  such. The t i t l e  spiro 

compound (IVa) was a lso  subjected t o  acetylat ion and chloracetylat ion by 

refluxing with ace t ic  anhydride and chloroacetyl chloride,  respectively. In such 

cases a l so ,  the react ion may occur a t  both places (NH and CH~), but the compounds 

obtained have been ident i f ied  only a s  N-subst ibted on the basis  of i r  and par. 

The physical and spec t ra l  propert ies  a r e  given i n  Table-I. 
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Experimental Procedure - A l l  melting points  a re  uncorrected. Ir spectra ware 

recorded on Perkin-Elmer (model-557) i n  KBr pe l l e t s  and Mr spectra were recorded 

on Perkin-Elmer (model-R.B.'12) a t  60 MHz Using 1MS as  external  reference. The 

pur i ty  of a l l  compounds was checked by t l c  done on s i l i c a  gel plates. 

3'-~~env1-s~iror3~-indo1e-3.2'-thiazo1idinel-2.4'(1~)dione ( I v ~ )  - A mixture of 

indole-2,3-dione (0.Olmole) and an appropriate aromatic amhe (0.01 mole) was 

refluxed i n  toluene fo r  2 hr  and theore t ica l  amount of water was col lected 

azeotropically. On cooling the mixture, mercaptoacetic acid (0.011 mole) was 

added and refluxed again for  3 h r  under the same conditions. Thereafter,  the 

whole was allowed t o  cool a t  room temperature and the supernatent l i qu id  

decanted off.  The so l id  obtained, on recrys ta l l iza t ion  f r o m  ethanol, afforded 

the pure compound. 

Compound Nos. J?Tb-e were a lso  prepared in a similar way. 

j - ~ o r ~ o ~ i n o m e ~ v ~ - 3 ~ - ~ e n v ~ - s ~ i r o r 3 ~ - i n ~ o ~ e - ~ . ~ ~ - ~ i a z o ~ i d i n e l - ~ . ~ ~ - d i o n e ~ ~ ~  - 
A mixture of canpound IVa (0.01 mole), formaldehyde solut ion (0.012 mole, 40 96) 

and morpholine (0.01 mole) was refluxed in absolute ethanol fo r  10 hr. On 

cooling, white flakes of the desired compound were obtained. It was f i l t e r e d  

and recrys ta l l ized  from ethanol. 

I -~ce tv l -3 ' -~henv l  s ~ i r 0  r 3~-indole-3,2'-thiazolidinel-z.4~-dione .. ( V I ~  - 
Compound IVa (0.01 mole) was refluxed f o r  6 h r  with ace t ic  anhydride (25 m l )  and , 
on cooling the mixture, the desired compound was obtained mich  was purif ied by 

r ec rys t a l l i za t ion  from ethanol. 

I-~hloroacetv1-3*-menyl-s~iro r 3~-indole-3.2'-thiazolidinel-?.4'-dione (VII) - .. ., 
A mixture of IVa (0.01 mole) and chloracetyl chloride (25 ml) was refluxed fo r  

6 hr. On cooling, c r y s t a l s  separated out which were purif ied f r o m  ethanol. 

A l l  We synthesized canpounds, alongwith the i r  yields,  physical data and 

spec t ra l  cha rac t e r i s t i c s  are recorded i n  Table-1. 
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Table-I : Fbyaical and Spectral Propert ies  of Spiro Compounds* 

Compound Yield mp 

No. % O c  

Spectral  Data 

IVd 

IVe 

VII 86.5 

Ir Smax cm-I 1670 and 1720 (Cd)), 3280(NH): 

pnr (INSO) 6 3.9(CH2), IO.~(NH),  6.5-7.4 (aromatic). 

Ir Smax cm-I 1670 and 1725 (C-01, 3300(NH); 

pnr (D4SO) 64.1 (CH2). 10.7 (NH), 6.5-7.4 

(aromatic). 

Ir Smax cm-I 1680 and 1730 (C-01, 3250 (NH); 

p?r (m.150) 64.1 (CH2), 10.8 (NH), 6.5-7.5 

(aromatic). 

IR cm-I 1680 and 1725 (Cd)), 3260 (NH). 

Ir Smax cm-I 1670 and 1730 ( C d ) ,  3270 (NH); 

pnr ( ~ 5 0 )  b 4.0 (CH2), 10.8 (NH), 6.6-7.4 

(aromatic). 

Ir + max cm-I 1630 and 1720 (Cd)); 

par (DMSO) 6 3.4-3.9 (CH2 of morpholine & 

Wiazolidone r ing)  4.7 (N-CH2-N-N). 6.5-6.9 

(aromatic). 

9 max cm-' 1680, 1720 and 1760 (Cd)), 

pnr (IMSO) 62.6 (corn3), 4.1 ( a 2 ) ,  6.9-8.0 

taromatic). 

Ir 3,,, an-' 1690, 1730 and 1760 (C=O), 

pnr (D.1SO)64.1 (CH2), 5.05 (COQ+2C1), 7.0-8.0 

(aromatic). 

+ Satisfactory elemental analyses were obtained in a l l  cases. 
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