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l-ACYL-2,3-DIHYDROXYINDOLINES : A REINVESTIGATION 
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SUMMARY. Per-acid oxidation of 1-acylindoles in aqueous dioxan furnished the 
title compounds which exist in equilibrium with their keto-amide isomers in 
solution. The so-called trans 1-benzoyl-2,3-dihydroxy-2,3_dimethylindoline 
was shown to be l-acetyl-2,3-dihydroxy-3-methyl-2-phenylindoline. 

Kershaw and Taylor isolated a nitro-alcohol la following treatment of - 

1-benzoyl-2,3_dimethylindole with nitric acid in acetic acid. The nitro-alcohol 

was said to furnish the trans glycol 4a on refluxing in aqueous ethanol in the - 

presence of alumina. It was further claimed that this glycol was converted into 

the indoxyl 3 when submitted to base-catalysed hydro1ysis.l The latter reaction 

implies an unprecedented and mechanistically implausible skeletal rearrangement. 

We now report our preliminary findings in a reinvestigation of this work. We 

show also that the oxidation of 1-acylindoles with m-chloroperbenzoic acid in - 

aqueous dioxan furnishes 1-acyl-2,3-dihydroxyindolines 2 in high yield2 and 

that in solution the latter compounds are in equilibrium with their keto-amide 

isomers 5 -. 

We reasoned that the observations of Kershaw and Taylor are consistent 

with the alternative structure 4b for the so-called "trans glycol". In our - 

hands treatment of 1-benzoyl-2,3_dimethylindole with nitric acid in acetic acid 

furnished a colourless substance C 17H1aN204 (high resolution m.s.), m.p. 116.5' 

(decomp.), vmax KBr 3400, 1640, 1545 cm-l, which we believe to be the nitro-alcohol 

(lit. m.p. 125') that was described ear1ier.l The 'H- and 13C-n.m.r. data3 are 

completely consistent with the structure la that was proposed ear1ier.l Under - 
KBr the published conditions the nitro-alcohol gave a glycol, m.p. 16%170°, vmax 

3370, 3280, 1640 cm-l, which must be the "trans glycol" (lit. m.p. 168') that 

was described ear1ier.l This glycol was identified as 1-acetyl-2,3-dihydroxy- 

-3-methyl-2-phenylindoline 4b by comparison with an authentic sample that was - 

prepared by treatment of 1-acetyl-3-methyl-2-phenylindole with m-chloropsrbenzoic 

acid in aqueous dioxan. The most efficient interpretation of these results is 

that nitro-alcohol la is in equilibrium with its isomer lb during the hydrolysis - - 

reaction (see le2) and that the glycol 4b is formed by hydrolysis of lb Thus - -* 
the "new rearrangement"1 is merely the consequence of an incorrect structure 

assignment. 
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IaiR’ =Ph, R2 =Me 
b; R’=Me, R2=Ph 

&OR’ 

R2 a; R1 =Ph,R2=R3=Me 
b; R1= R3=Me, R2=Ph 
c; R’= 
d; R’= 

R2=R3= Me 
Me, R2R3= (CH214 

Glycol s, m.p. 134.5-135.5', vmax KBr 3420, 3300, 1630 cm-', was prepared in 

quantitative yield by oxidation of the parent 1-acetylindole with m-chloroper- 

benzoic acid. The 'H- and 13C-n.m.r. spectra of C showed that in solution 

this glycol exists in equilibrium with its keto-amide isomer & in contrast to 

a recent report.4 N.m.r. studies revealed that the glycol 4b also equilibrates - 

with its keto-amide isomer 5b in solution. Attempts to prepare glycol 4a - - 

furnished the keto-amide &, while glycol 4d was shown to be stable in solution. - 

These observations suggest that earlier claims to the isolation' or 

spectroscopic detection4j5 of cis and trans isomers of l-acyl-2,3-dihydroxy- 

indolines must be treated with caution. Cis-trans equilibria in the 1-acyl-2- -- 

-hydroxyindoline series have been rigorously established.6 

Sincere thanks are due to Dr. N. M. D. Brown for 13C-n.m.r. spectra and to 

Mr. I. W. Gordon for the preparation of indoline 4d. - 
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