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Abstract- 5- and 7-Acetyl substituted indole derlvatlves have been 

prepared & intramolecular photorearrangement of acyl radical and 

intermolecular electrophilic acylation of 1-acetylindol~ne. 

The photochemistry of the enamlde system and its useful application have been well 

investigated;' simple enamides generally undergo a [1,3]-acyl radical shift to 

afford vinylogous amides. Meanwhile, photoisomerization of 1-acylindoles of an 

enamide system have been described to merely provide 2-,3-,4- and 6-acylindoles, 
2 

and then neither of 5- and 7-acylindoles formed. 

We wish to report here that the phatoisomerizatmn of 1-acetylindoline (1) to 5- 

and 7-acetylindolines or corresponding indoles. 3 

Irradiation of 1-acetylindoline (1) in acetone wlth a 60-W lcw pressure mercury lamp 

In nitrogen atmosphere for 24 h afforded 5- and 7-acetylindolines ( 2 and 3, in 12% 

and 11% ylelds, respectively), together wlth their correspond~ng N-acetates ( 4 and 

5  ) and lndole (6). Formation of 2 and 3 is mterpreted in terms of a normal rear- 

rangement in analogy n t h  the photo-Fries rearrangement of a~etanilides.~'~ 

However, 1,s-dlacetylmdoline ( 4, in 2.4% yield) and l,7-diacetylindoline ( 5, in 

2.5% yield) are abnormal  product^.^'^ The structure of these compounds were 

therefore confirmed by following treatments and spectral data7 (Table I and 11). 



Table I. 'H-NMR Chemical S h l f t s  (pprn) of 1-5 

Compounds 1 2 3 4 5 

C(5)-1! ---- 7.83(1H) ---- 7.60(2H) 

(t, J=SHz) 5,6-H(m) 

C(6)-H 8.21(1H) 8.17(1H) 8.10(1H) 

(dd,J=9;2Hz)(dd,J=9;2Hz)(dddJ=9;2Hz) 

C(7)-1! 8.10(1H) 7.75(1H) ---- 8.34(1H) ---- 
(d,J=9Hz) (d,J=9Hz) (d, J=9Hz) 

C C O e  ---- 2.84(s) 2.88(s) 2.80(s) 2.66(s) 

Run at 300 MHz In CF3COOD s o l u t i o n .  

Table 1 1 .  "c-NMH Chernlcal S h i f t s  (ppm) of 1-5 

Compounds 1 2 3 4 5 

Hun at 75.44 MHz i n  CDC13 s o l u t l o n  
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The compounds 2 and 3 were easily converted to 4 and 5 by treatment with acetic 

anhydr~de. Hydrolysis of 4 and 5 wlth methanol~c hydrochlor~de readlly gave 2 

and 3, respectively. The structure of 2, 3, 4 and 5 were assigned by comparing 

those uv and om? spectra wlth those of the analogous ketoamines ( I1 and 111 )5 

and ketoamides ( IV and V ) .  6 

It 1s generally believed that the photo-Fries rearrangement is an intramolecular 

rea~tion.~" However, occurrence of 4 and 5 in our case clearly indicated 

that a part of the reaction proceed in an intermolecular fashion. Therefore, 

the reactloo mechaolsm could be interpreted as follows. Thus, irradiation of 1 

produced acetyl and indolyl radlcals and subsequent recombination of them in a 

Solvent cage8 afforded 2 and 3. Further intermolecular reactlon of 2 and 3 

wlth an another acetyl radical, whlch was generated elther by the other molecule 

( 1 ) or by the Norrish type I fission of acetone used as a solvent, afforded 4 

and 5 .  

Further confirmation of the structures 4 and 5 was carried out by comparmg these 

uv and nmr spectra with those of the following Friedel-Crafts products. 

The acylation ( the condition, 1 : A1C13 : AcC1 = 1 : 3 : 3 )lo of 1 afforded 4 

and 5 in the ratio of 93 : 7 in 80.8% yleld. 

In addition, the irradiation of 2 and 3 in acetone solution for 70 h afforded 

5-acetylindole (7) and 7-acetylindole ( 8 )  l1 in 90% and 95% y~elds, respectively, 

end then formation of 4 and 5 was not detected by acetyl radical from acetone. 

The compounds 2 and 3 were also converted by means of Pd-C dehydrogenation to 7 

and 8 in 51% and 76% yields, 12,13 respectively. 
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