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Condensation of i s a t i n - a - a n i l  with acetylacetone and with der iva t ives  of malonic and acetoacetic acids in 
acetic anhydride has given 5 indogenides. It is observed that i s a t i n - ~ - a n i l  is readi ly  acetylated by acetic 
anhydride. The acetyl der ivat ive is very  react ive,  and is an in termedia te  in the condensation of i s a t i n - a -  
anil  with acetylacetone in acetic anhydride. The indogenides which have been synthesized are nonphototropic 
as a resu l t  of the presence  of in t ramolecu la r  hydrogen bonds. 

It has previously  been shown [2] that nonsymmet r i ca l  thioindogenides of the general  formula  A are  capable of 
undergoing phototropic convers ions .  This paper  descr ibes  the synthesis  and spect ra l  proper t ies  of the analogous 
indogenides B. 
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The condensat ion of i s a t i n - ~ - a n i l  with acetylacetone in acetic anhydride [3], as we have found, proceeds mainly  
via the in termedia te  format ion of the acetyl  derivat ive.  The reac t ion  with acetic anhydride is complete in a few 
minutes  at 120 ~ C. The resu l t ing  acetyl der ivat ive  of isat in-oz-ani l  can be isolated in a pure state and condensed with 
acetylacetone in acetic anhydride, to give only the nonacetylated compound II. This led to the conclusion that the acetyl 
der iva t ive  must  have the s t ruc tu re  Ia, and not lb. When an excess  of acetylacetone was used in the absence of acetic 
anhydride, the acetyl der ivat ive  condensed more  rapidly than did isat in-c~-anil  itself. 

Table i l i s ts  the compounds obtained by analogy with the indogenides [3]. None of them showed phototropic 
proper t ies ,  apparent ly 
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as a resu l t  of the p resence  of in t ramolecu la r  hydrogen bonds. Prolonged boil ing with acetic anhydride and acetyl 
chloride failed to introduce an acetyl  group into II, while indigo i tself  is readi ly  acetylated under  these conditions [4]. 
This must  be due e i ther  to the reduct ion in the basici ty  of the n i t rogen atom under the influence of the three  e l ec t ron -  
acceptor carbonyl  groups, or to in t ramolecu la r  hydrogen bonding. 

Table 2 compares  the posit ions of the long-wavelength absorpt ion maxima of the indogenides and the 
thioindogenides.  In all  cases,  the indole der iva t ives  absorb more  s t rongly at longer wavelengths than the thiaaaphthene 
der ivat ives ,  the size of the bathochromic shift depending on the na ture  of the subst i tuents  R and R' .  If the lat ter  are 
acetyl or ethoxycarbonyl,  the shift amounts  to 20-25 nm. Even if one of the subst i tuents  is a cyano group, the shift 
amounts to 6 -8  nm. Thus, the proport ional  shift [5] in the indogenides and thioindogenides is not observed. This is to 
be expected, s ince the p resence  of hydrogen bonds in the indogenide mo l e c u l e smus t  substant ia l ly  influence the spect ra l  

*For  par t  IX, see [1]. 
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Table  1. Indogen ides  of G e n e r a l  F o r m u l a  B 
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aFrom chlorobenzene; bFrom benzene-light petroleum (l  : 1); CFrom hexane; dFrom alcohol, 

Tab le  2. C o m p a r i s o n  of the A b s o r p t i o n  S p e c t r a  in the V i s ib l e  Reg ion  
of the  Indogen ides  (B) and the C o r r e s p o n d i n g  Th io indogen ides  (A). 
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proper t ies  and destroy any cor re la t ion  with the spec t ra  of the thioindogenides. The IR spect ra  of the compounds 
r e fe r r ed  to are  considered in detail  in [6]. 

E X P E R I M E N T A L  

Acetyl der ivat ive  of isat in-c~-anil ,  Ia or lb. Ten g rams  (0.045 mole) of i s a t i n - a - a n i l  (mp 126 ~ C) was heated for 
10 min  at 120 ~ C with 35 ml  (0.37 mole) of acetic anhydride. The mixture  was cooled and f i l tered to give 8.42 g (70.9%) 
of product,  mp 129-133 ~ C. Recrys ta l l iza t ion  from toluene gave mp 133-133.5 ~ C. Found, %: N 10.73; 10.78. Calculated 
for Cj~H12N20 ~ %: N 10.6. 

2- (Diacety lmethylene) indol lne-3-one  (II). A mixture  of 0.5 g (0.0019 mole) of the acetyl der ivat ive  of i s a t i n - ~ -  
anil  and 2 ml (0.019 mole) of acetylacetone were heated for 6 hr at 130 ~ C. The mixture  was cooled, and 0.05 g of a 
dark-co lored  precipi ta te  f i l tered off. Recrys ta l l i za t ion  from chiorobenzene gave a red substance,  mp 208 ~ C (decomp.). 
The IR spec t rum and chromatogram showed it to be identical  with II obtained according to [3]. Lit. [3] rap, 200 ~ C. 

2-(Dlethoxycarbonylmethylene) indol ine-3-one (III). Six g rams  (0.027 mole) of i s a t i n - a - a n i l ,  4.2 g (0.026 mole) of 
diethyl malonate,  35 ml of acetic anhydride and 5 drops of acetic acid were boiled for 2 hr. The mixture  was cooled, 
decomposed with water ,  extracted with boil ing light pet roleum,  and the res idue from the extract ion r ec rys ta l l i zed  
from benzene - l i gh t  pe t ro leum (1 : 1). Reddish crys ta ls ,  mp 121.5-122.5 ~ C. Compounds IV-VI  were obtained s imi l a r ly  
(see Table 1). 

Chromatography was ca r r i ed  out on type S paper,  impregnated with a 5% solution of ce-bromonaphthalene in 
alcohol. The eluent was p y r i d i n e - w a t e r  (1 : 2). Absorpt ion spec t ra  were measu red  on an SF-2M record ing  
spectrophotometer .  The method of prepar ing  the solutions has been descr ibed previous ly  [7]. 
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