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Abstract: Convenient. and regiosper ific synthesis of 2 -suhsti tuted indol (7) hy 

thermolysis uf N-acylacetylphenylhydroxylaminc (1) and its mechanism including 

the formation of a radical intermediate are reported. 

The development of methods for synthesis and selective functionalization of the 

indole nucleus has been nvted as an important sub.ject because uf its wide spread 

distribution in pharmaceutically active compounds. 
2,3 Beginning with the well-known 

Fischer indole synthesis, 294 there have been many reports on various synthetic methods 

of indoles. 3 However, convenient and regiosperific methods for tile preparation of 2- 

substj tuted indoles are stilt 

Ox heat : 

0 (AIBN) 

(21 
II 

a R : - CH3 
b R : - CH,CH, 
c R : - CH(CH,), 
d R : - CH,CH,OCH,CH, 

e R : - CH,CH&OOCH~ 
f R : - C,HS 
g R ; - CH2C6HS 
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the synthesis of 2-substituted indoles (3) by the thermal react-ion of N-acylacetyl- 

pherlylhydroxylamines (1)6 and acyl Meldrum’s acids (217 having the same acyl group. The 

mllltivtcp reaction mecharr i sm was also? tii scusscd. In these studies it was Lound that when 

2e was reacted with lg having a different acyl group from each other, along with 3e 

(ZZW), 2-benzyiindole (3g), derived directly from Ig, was obtained though j-11 a low yield 

(5%). 

Thus, in fact, 3g was obtained i.n a 67% yield when lg was simply heated in xylene 

(Table 1). The direct conversion of oLher hydroxylamines (1) to the various 2- 

substituted indoles (3) was realized roncurrcntly (Table 2). a Allllough the yields of 

products in these react.ions ale moderate (43-67%),’ tile ready avaIlability of a varipry 

of 1 and the simple reaction procedures mean that the reacLion will provide a useful 

method for the se1ec.t.i ve preparation of 2-suhsti tutcd indoles. 

The rc’ac tion sequence seems to consist of mulListeps. In nrdcr LO learn the 

unequivocal mechanistic teaturus, we examined the reaction in more detail using lg as a 

representative example. When a xylenc solution of lg was heated llndcr rcflux in the 

Table 1. Wirect for,mation of 2-hen?ylindole (3~) 

from N-acetoaretylhydruxylamine (lg) 

Entry Solvent Conditj ons Yield/% 

1 rknzene Reflux, 16 h 0 

2 lknzene 14O"C, 2 h 5'1 

3 To1 ,,ec,e Reflux, 15 h 5R 

4 Xyl~il~ Retlux, 2 h 67 

Table 2. ‘I’hermal r_cacLion of lQ 

1 Yield of 3/X 

a 41 

b 46 

(1 45 

d 53 

e 52 

I 55 

g 63 (*2)S:* 

*Rrfluxed in xylene for 1-2 h. 

sisln the presence of AIBN. See the Lext. 
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Hy considering these results, a pathway to the Z-substituted indole (3) may he 

introdurcd, Acylnitroxide (6), initially formed by the hnmnlytir cleavage nt the O-H 

bond of 1 rearranges above 140°C into the aniline radical (71," which then recombines 

wit.h a hydrogen radical to give O-acylacetylphenylhydruxylarriine (8). The subsequent 

[3,3] sigmatropic rearrangemenl, decarbvxylaLion und dchydrucy~lllutLur1, then provides 

3. The formation 01 nitrosohcrlzenc (9) from 6 also Lakes place ;irlrl these ii~c in 

Equilibrium with each other. AL lower Lcmperaturc (80°C) acylrlitroxide (6) could not 

rearrange to the aniline radical (7) and L~US slowly dccompuscs to ;lr.ox>lbcuzcnc (14) via 

9. 
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