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a-Teathienyl (a-T, l), is a aatwaUy occwiug polytbiophulc isolated in numerou members of 

Conpasi~. a-T has been ex&hveJy sfudied for its biological properties. In fact, it showed a nematocidal 

activitytbatwasel&lwedillthepresence of sunlight (WV-A); simkly, in the presence of W-A, it showed 

&iot& oviddal, algicidsl, larvicidal, and m properties. Furthermore, it inhibited won of 

some plants aad was phutotoxic to some aquatic organisms. Kt could produce hemoiysis and phototoxic 

dennathis; however, it was not able to in&a chromosome dam8ge.l More recently photochemical 

interaction of cc-T with supacoiled c-DNA2 aud photobiological acdvity of u-T against viruses3 and HIV4 

were reported. The presence of UV-A to have biological activi@ can be explained cotid- that a-T is a 

photosensitizer of sing& oxygen and that singlet oxygen quenchers inhiiit the enqmatic inactivation by a-T. 

1 

Inaqu~mediafbrmationofa-~-and~~throughandecbontranstir~smhesban 

s~ggested.~ In this kxse the reduction of kycytochfome c in the presence of superoxide dismutase was 

tested. Newtheless, numerousnporteddlltaannotin~ with the knatioa of a-T+.. 

Photoionization praducts were not observed both in akoholic and in aqueous media6 Fur&more, in 

acetoni~e, the efkicncy of the de&on tram&r i%om a-T to oxygen was &mated to be lower than l%.’ 
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Finally, the 02~ formation has not been continned in viw by using Escherichia cdi.8 In conclusion, on the 

basis of these results, electron transfii could be involved in aqueous medium while this process is not involved 

in reactions carried out in non-aqueous media. 
In this paper we wsnt to report our results on electron transk reactions cat&red by a-T in 

acetonitrile. 

Photodynamic activity is usually divided into two processes named J&eZand T~ZZ?In WZ 

reaction triplet se&&r reacts with substrate or solvent to give hydrogen abstraction or electron transkr. In 

Tvp ZZ reaction triplet sektker reacts with oxygen to give, via energy trader, singlet oxygen or, via 

electron transk, superoxide ion (Scheme 1). Recently it was reported that the irradiation of trans-qa’- 

dimethylstilbene (2) in acetonitrile in the presence of both oxygen and a suitable sensker gave only 

compound 3 when the sensitizer can produce singlet oxygen via a Typ II reaction, while, ifthe sensitizer can 

give a Tvpe Z process, a completely difibnt product mixture was obtained (Scheme 2).tc 

This behaviour showed to be an usefirl method to distingukh between Tp Z and Z&e ZZ 

photosensitizers giving good rest&s with both singlet oxygenjl-14 and electron transk sensitizerat5~~6 
Furthermore, ~~u,a’-dimethyktilbene (2) has been depicted as an eflicient 102 acceptor in order to explain 

the absence of electron transfer products in competition reactions.17 Then 2 is a suitable substrate to study 

singlet oxygen sensitizas. 

We tested this reaction with a-T (Scheme 3). A solution (50 ml) conmining 2 x 10-4 M 1 and 5 x IO-2 M 

~~-a,a’&nethylstilbenet* in acetonitrile was irradiated in the presence of oxygen in a Pyrex tube 

surrounded by a Pyrex water jacket connected to a Haake F3 thermostat to maintam the temperature at 13.0 

~O.lOCinaRayonetchamberwith8WIampswhoseoutputwascenteredat350mn.~~2h,theso~veat 

was removed under vacuum and the residual oil was analyzed via 1H NMR. Compound 3 showed peaks at 6 
1.84 (3 H, s, CHs), 5.49 (2 H, dd, Jr = 7.9 Hz, 12 = 1.0 Hz, C==CH& and 7.0 - 7.5 ppm (IO H, rn, aromatic 

protons). However, in the reaction mixture we found some other signals that can not be explained with the 

tkmation of compound 4 -7. We observed in rH NMR spectra peaks at 6 2.42 (1.5 H, s), 2.58 (1.5 H, s), 

5.97(0.5~s),and6.18ppm(0.5H,s),clearlyinagrecrneatwitha1:1Illixtureoftwoproducts.GC-MSof 

these mixture showed peaks at m/z 223 (12%) 222 (70), 221 (4), 120 (22), 106 (7), 105 (Ql), 104 (21), 103 

(lOO), 102 (15), 91 (7), 78 (29), 77 (68), 76 (7). 63 (6) and 51 (29). These data are in agreement with the 

formationofcompound8aaa 1:l mixtureofEZisomers. Theobservedratiobetween3and8was 1.7:1. 

Scheme 1 
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Lnordatoducidatetheoriginof8wecarriedouttheabovedescribedreactionwingRose 

b@%d= ~andrsirradiaingswrcea400Wsodiumlamp(Hdios_Itaquartz).Infact,thetbmration 

of about 20?/ superoxide ion via dcctron tfansfb i?om rose beqd to triplet oxygen was rep~rted.~~ In this 

caseca. 5%0f8wasresxvexalinthereacti0nmixture. Theqcompolmd8isfoTmedvkJoxidatiotlof 

dimethykilbene with supesoxide ion genera&d f+om de&on tmnstkr between the sensitizes and triplet 

oxygen_Prob~~,~~ion~amethylgrwprmdthe~pbtnylmisration~8. 

Tbisisthe6r!stexampieof aaoxidatiollreaction Jensitizedbya-Twkethereiscvideseof 

a non-singlet oxygen oxidation. 
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Recently we have reported that indenyhhiophene derivatives 9 and 10 are singlet oxygen sensitizers. 12 

In singlet oxygen oxidation of 2,Sdimethyifkan we found that the rate of oxidation were in the ratio 1. 0.9, 
and 1.3 for 1.9, and 10 respectively. Gn the other hand + fbr 9 and 10 was only 0.23 while @T fir a-T has 

been e&mated to be 0.9520 Furthermore, photobiological experiments on these compounds showed that the 

expected reactivity order was obtained only with Daphia magna while with erythrocytes. mosquito larvae, 

and fish (P. prome&) a-T is more reactive than 9 and 10.21 

9 10 

Observation of superoxide ion fotmation ofihrs an interesting way of interpreting these controversial 
data: i.e., if a-T can give both singlet oxygen and superoxide ion, the observed difkences between @J+ and 

reactivity order between 1 and 9 can be understood. On the other hand, the difkent photobioactivity could 

be related to ditkent sensitivity of target organisms to superoxide ion. 
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