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5.* COUMARIN DYES DERIVED FROM 

1 , 2 , 3 , 3 - T E T R A M E T H Y L I N D O L I N E  

V. S. Tolmaeheva, A. V. Kropaehev, A. Ya. II'ehenko, 
A. A. Tolmaehev, L. I. Shevehuk, and F. S. Babiehev 

Methods were developed to convert 1,2,3,3-tetramethyl-6-hydroxyindoline into coumarin dyes, in which the 

amino group is in the indoline system. The structure of the products was indicated by 1H and 13C NMR 

spectroscopy. 

Derivatives of 7-aminocoumarins have been studied extensively as active laser media [3, 4]. However, only those 
derivatives, in which the amino group for extending the conjugation is introduced in various six-membered rings [5-8], have 
been investigated. 7-Aminocoumarins, in which the amino group is found in an indoline system, have not been reported. 

In a previous communication [9], we described simple methods for the synthesis of sulfonic derivatives of 2-methyl- 
and 2-methylenindolines. Alkaline fusion [10] of the sodium salt of 1,2,3,3-tetramethylindoline-6-sulfonic acid I was obtained 
from 1,2,3,3-tetramethyl-6-hydroxyindoline II, which is the starting compound for the synthesis of coumarins III-VI. 

R Me Me Me Me Me Me 

NaO3S HO ! O I 
Me Me Me 

I II III, IV 

Me Me Me CF3 Me Me 
N C ~ M e  N C ~ M e  

0 ~'~ ~ ~7 H 0 ~-~ ~ g ~NI H 
Me Me 

V VI 

III R= Me; ,IV R= CF3 

The condensation of phenol II with ethyl acetoacetate and ethyl trifluoroacetoacetate in acetic acid at reflux [11, 12] 
gave coumarins III and IV. Coumarins V and VI, containing a cyano group at C 3, were obtained by the condensation of phenol 
II with ethyl 3-chloro-2-cyano-2-butenoate and 1,1-dicyano-2-fluoromethyl-2-chloroethylene, respectively [8, 13]. 

The structures of II-VI were indicated by 1H and 13C NMR spectroscopy (Table 1). The assignment of the signals in 

the 13C NMR spectra was carried out according to Soika [14]. 

*Communication 4, see ref. [1]. 
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EXPERIMENTAL 

The 1H NMR spectra were taken on a Bruker WP-100SY spectrometer and the 13C NMR spectra were taken on a 
Varian Gemini-200 spectrometer with CDC13 as the solvent and tetramethylsilane as the standard. The IR spectra were taken 

for KBr pellets on a UR-20 spectrometer. 
The elemental data for C, H, and N corresponded to the calculated values. 
1,2,3,3-Tetramethyl-6-hydroxyindoline (II). A sample of 16.23 g (0.406 mole) NaOH was fused in an iron cup With 

5.0 ml water and 15.0 g (0.054 mole) sodium salt of 1,2,3,3-tetramethylindoline-6-sulfonic acid was added with good stirring 
at 270~ Fusion was continued in a closed iron cup for 30 min at 300~ and for 1 h at 360~ The melt was dissolved in 
water and the solution was acidified by adding a solution obtained by mixing one part water and one part concentrated 
hydrochloric acid. The mixture was made basic by adding 25% aqueous ammonia to pH I0 and extracted with chloroform. 
After removal of chloroform, the solid residue was treated with ether. The ethereal extracts were evaporated and the residue 

was triturated with hexane. An analytical sample was recrystallized from heptane. 
4,6,6,7,8-Pentamethyl-6,7-dihydropyrrolo[3,2-g]coumarin (liD. A solution of 0.2 g (1 mmole) 1,2,3,3-tetramethyl- 

mmole freshly distilled ethyl acetoacetate was heated in 50 ml glacial acetic acid at reflux for 7 h, poured into dilute 
hydrochloric acid, and left for 24 h. The precipitate formed was filtered off, washed with water, and dried. An analytical 

sample was obtained by recrystallization from heptane. 
6,6,7,8-Tetrarnethyi-4-trifluoromethyl-6,7-dihydropyrroio[3,2-g]coumarin (IV) was obtained analogously to 

coumarin III from II and ethyl trifluoroacetoacetate. An analytical sample was obtained by recrystallization from heptane. 
4,6,6,7,8-Pentamethyl-3-eyano-6,7-dihydropyrrolo[3,2-g]eoumarin (V). A sample of 0.4 g (2mmoles) 

1,2,3,3-tetrahydro-6-hydroxyindoline II and 0.17 g (1 mmole) ethyl 3-chloro-2-cyano-2-butenoate was heated at reflux in 50 
ml glacial acetic acid for 30 min and poured into water. The dark yellow crystalline product was filtered off, washed with 

water, and dried. An analytical sample was recrystaUized from 1:3 chloroform--heptane. 
6•6•7•8-Tetrarnethy•-4-trif•u•r•methy•-3-cyan•-6•7-dihydr•pyrr•••[3•2-g]••umarin (VI). A sample of 0.4 g 

(2 mmoles) 1,2,3,3-tetramethyl-6-hydroxyindoline II and 0.2 g (1 mmole) 1,1-dicyano-2-trifluoromethyl-2-chloroethylene were 
dissolved in 25 ml glacial acetic acid. Then, 5 ml water was added and the mixture was heated at reflux for 5 min. After 

cooling, the dark red crystalline product was filtered off, washed with water, and dried. An analytical sample was obtained 

by recrystallization from 1:3 chloroform--heptane. 
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