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Summary: Low conversion irradiation studies indicate that the cis and trans 
3-acetyl-1,2-dimethylindolines are intermediate products in the photosynthetic 
production of 1,2_dimethylindole from 4-(N-methylanilino)-pent-3-en-2-one. 

In an earlier paper1 from our laboratories, it was reported that the 

irradiation of 4-(N-methylanilino)-pent-3-en-2-one (I) yields 1,2-dimethyl- 

indole (II) under anaerobic conditions and 3-acetyl-1,2_dimethylindole (III) 

under aerobic conditions. 
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The potential utilization of this photocyclization reaction, as a pathway lead- 

ing to many interesting heterocyclic compounds, demanded further investigation 

at low conversions into the mechanistic pathway followed in this reaction. 

Varying conversion irradiation studies2 of solutions of I were carried out 

and product distributions were carefully monitored by glc analysis 3 . Results 

from these studies at low conversions indicated that 1,2-dimethylindole was not 

formed directly, but instead, initial irradiation resulted in formation of two 
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different primary photoproducts along with the expected 1,2-dimethylindole 

and a minor product (ZlO%), identified by gc/mass spec and nmr as 

1,2_dimethylindoline. 

Indentification of the primary photoproducts were made on the basis of the 

following spectral data: Compound IV -- mass spectrum m/e (relative intensity) 

189 (15.1%), 172 (14.9%), 147 (10.4%), 146 (lOO.O%>, 131 (57.1%), 130 (21.8%); 

nmr (CDC13, d ) 1.22 (d, J=6.38 Hz, 3H), 1.98 (s, 3H), 2.66 (s, 3H), 3.2 Cm, lH), 

3.81 (d, J=9.34 Hz, lH), 6.3-7.3 (m, 4H). Compound V -- mass spectrum m/e 

(relative intensity) 189 (19.0%), 147 (10.9%), 146 (lOO.O%), 132 (10.3%), 131 

(61.8%), 130 (23.2%); nmr (CDC13,& ) 1.28 (d, J=6.15 Hz, 3H), 2.25 (s, 3H), 

2.75 (s, 3H), 3.68 (m, 2H), 6.4-7.3 (m, 4H). 

On the basis of the spectral data shown above and earlier observations of 

similar photocyclizations415, compound IV was identified as cis-3-acetyl-1,2- 

dimethylindoline and compound V as its trans isomer. 

The results of the varying conversion irradiations are depicted 

As can be seen from the trends shown in Figure 1, compounds IV and V 
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compounds IV and V are no longer present in the photolysis mixture. 

The stereospecificity of similar photocyclizations is well documented516. 

On the basis of these earlier reports, we propose the scheme shown below to 

rationalize the observation of both cis and trans photoproducts'. 
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As can be seen from the trends shown in Figure 1, the trans isomer IV 

undergoes photoelimination at a more rapid rate than the cis isomer V. 

Although several mechanisms for photoelimination of carbonyl compounds have 

been proposed 8,9 , more detailed investigations will be necessary to determine 

the exact mechanism of this reaction. 
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