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Photochemical Coupling between Iadene and Nitroarenes 

Abmucr - Ihe pbotacbemml reaction between rndene and nitmrenes gave an UIIUSUJ reaction performing the 
subsatution of the nitro group. 

In our previous work we have found that haloheterocyclic derivatives such as 1 and 4, when 

irradiated in the presence of an aromatic compound, gave the corresponding photo~lat~on product in high 

yields (Scheme lj.t.2 Furthermore, we have found that S-i~o~iop~ne-Z~~b~~hyde (1) reacts with 

indent: to give! the ~o~s~nding substitutivn product 3 (Scheme II.3 The ~oupiing products of type 3 

showed both interesting photophysical properties as singlet oxygen sensitizers,4 and photobiological 

properties with activity against etythrocytes, insect larvae, fishes and supercoiled DNA.5 
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fn order to kst ~ho~t~p~~si~al and ph(~l(~~~(~lo~i~~l prop~rti;s ot nitr(~indcn_vlthtit~h~n~~ WC hav,! 

tested the reaction of S-icldn-2-nitrothiophent3 (4th with indene. Surprisingly, we found that the reaction did 

not give the expected coupling product hut gave: a mixwrt? of two products (6 and 7) drrivine from 

photnsuhntitution of nitro group (Scheme 2). Clearly compound 7 derived from 6 through hnmolyttc 

cleavage of the C-I bond. 

Table 1 - P~~t~~herni~~ behaviour of ni~)arenes 

Starting Compound Irradiation Time (h) Product 

4 t 6 75 

7 25 

8 1 7 66 

Y 1 10 52 

11 4 12 37 
13 8 

a) All the yields refer to isolated c~r~matl~~raphi~ally pure c(~rnp(~un~s. 
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Compounds 6 and 7 was ohtainod in quantitative ytclds in a 3: 1 ratio (Tahlc I ). This type of rzaclion 

was then tested with other nitroarenes. 2-nitrothiophene (8) and 2-nitrofuran (9) gave the corresponding 

indenyl derivatives 7 and 10 (Scheme 2) in excellent yields (Tahlr 1). On the contrary nitrohenzcne (11) 

gave the indane 12 in only 37% yield (Scheme 2, Tahle I), while p-nitrotolurne was completely unreactive. 

It is noteworthy that 11 gave the reduction product instead of the buhstitution one. 

In conclusion, considering that 11 and 13 did not give substitution producls, the photosuhstitution 

reaction seems to he a feature of heterocyclic compounds. 

In a typical experimental procedure 2-nitrothiophene (197 mg) wav, dissolved in acetonitrile (70 ml) 

in the presence of indene (5 ml). The reaction mixture was irradiated for 1 h with a 250 W high-pressure 

mercury arc (Hellos-Italquartz). At the end of the reaction (GC-MS) the mlvent was evaporated and excess 
indene distilled under reduced pressure. The residue was chromatographed on SiOz. Elution with it-hexane 

gave 200 mg of pure 7.73 

It is noteworthy that to our knowledge this is the firsi example of this type of reactivity in 

photochemical reactions of nitroarenes with alkenes. ln fact, the addition of nitroarenes to alkenes to give 

the corresponding 1,2-dials after hydrogenation is a well-known reactiong-t* as well as photochemical 

transposition of nitrostilbenes to give isatogens and isatogen-like compounds .tZt3 (Scheme 3). Nevertheless, 

no photochemical replacement reaction of nitro group when nitrocnmpounds were irradiated in the presence 

of arylalkenes was described. 

Recently we have shown that the photochemical reaction of rrans-a,a’-dimethylstilbene with 

oxygen can be an interesting method to establish whether a compound shows a type I or II photodynamic 

properties.14.15 We tested this reaction on compounds 7 and 10. The results showed that these compounds 

were singlet oxygen .sensitizErs. Then, photochemical properties of indenylthiophene derivatives did not 

need the presence of the carhonyl group as in compound 3. Furthermore. in the literature dithienylethylene, 

a compound strictly related to 7, was described as a compound with no photobiological properties.l6 Then, 

on the basis of the present results, the lack- of photobiological behaviour of this compound can be explained 

considering that prohahly cis-rru~~s isomeriiratinn in the excited singlet state inhibits the t&nation of the 

excited triplet state that could react with oxygen. 
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In conclusion. the photochcmical reaction of mtroarcncs with indcnc gnvc il new photochcmical 

reaction that allowed us to obtain compounds showing interesting photophysical properties. 
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