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Abstract: Irradiation of 5,5-diphenylpent-4-en-l-01, sensitized by 9,10-dicyanoanthracene 
under N2, leads to Z-(diphenylmethy I I-tetrahydrofuran (1). Under 0 a related 
oxidation product, 2-(diphenyIhydroxymethyI)-tetrahydrofuran Is pro uced. 4’ 

Previous work from this group l-3 has demonstrated that the primary step in the 

photooxygenation of l,l-dlphenylethylene (DPE) and other cyanoaromatlc olef Ins In C%13CN, 

sensltlzed by cyanaoaromatlc sensitizers such as 9,10-dlcyanoanthracene (DCA), Is electron 

transfer from the olefin to the singlet excited sensitizer. The reduced sensitizer then reacts 

with oxygen to produce superoxide ion, 02-, w hlch In turn reacts with the intermediate radical 

cation (DPE+) to give the major oxidation product, benzophenone 

of epoxide (2). In MeOH, besides _t and 2, the photooxygenation 

1 and 4, as shown In Scheme 1. 
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Adducts 3 and 4 were suggested to be formed In competlon with this process by the trapping 
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of DPE+ by WH to give radical 2. Reduction of 5 to give .3 was 

anaerobic solution by Arnold and co-workers 4S5; 4 was suggested 

w fol lowing reductlon) of radical 2.’ 

prev lously descr lbed In 

to come from oxldatlon (direct 

t . 
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We thought that an Internal nucleophlle should compete particularly effectively with the 

reactlon of the radical catlon wth 02-. 5,5-DlphenyI-pent-4-en-l-o1 (616 was selected as a 

substrate to test thfs hypothesis. In fact, Irradlatlon of 4 sensltlzed by DCA In N2-saturated 

MeCN led to cycllzatlon to give the anti-Markovnlkov adduct, 2-(dlphenyImethyI)-tetrahydrofuran 

17, as the major volatile product. In contrast, acid treatment of 4 led to rapid Markovnlkov 

cycl lzatlon to form the six-membered rlng cycl Ic ether, 2,2-dlphsnyltetrahydropyran 4’. 

a 

62% 10% 17% 

DCA was consumed rapidly during the lrradlatlon (1Omin.) of DCA (1.69x10-%) and d 

(1.%x1D’3M) In N2-saturated MeCN, as shovn by W analysis. It was previously polnted out”’ 

that DCA can form and be regenerated from olef In adducts, as demonstrated by the disappearance 

of DCA abscrptlon on photolysls wfth olef ins and Its reappearance on standing. Th Is react Ion 

of DCA I lmlts the converslon at low sensltlzer concentrations. However, a 6C$ converslon of d 
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can be reached by adding additional DCA to the solution during photolysls. 

Photolysis of 6 (1.05x10%) In 02-saturated solution, sensltlzed by DCA (2.5x10-%), gave 

three major products, I, 1, and a new product, 2-(dlphenyIhydroxymethyI)-tetrahydrofuran (9)“. 

These compounds were separated by preparative GC (20% DC-200/500, 180’ C), and ldentlf led by 

infrared, mass, and NM? spectra’#*# ‘O. 

The internal trapplng products 2 and 9 are easily expl lcable by the previously suggested 

electron-transfer mechan lsm' . Electron transfer occurs between ‘DCA and d to form DCA- and §+. 

The radical catlon Intermediate Is rapldly trapped by the internal hydroxyl group to give 

radical IQ, which Is reduced to 1 under N2 or reacts with O2 to glve 9 (fol lowing reduction by 

one of the reducing species in solution). The cycl izatlon competes w Ith reaction of d with 02- 

to give 1. In the case of DCA-sensltlzed oxldatlon of DPE In MeOH’, a much larger fraction of 

react Ion w 1 th 02- occurs than In the present case, where the trapping Is with an Internal 

nucl eoph I I e. For 6, the ratio U+9)/1 Is 0.43, whereas for DPE, the ratlo U+4)/1 Is only 

0.12. These results conflrm that there Is a competltlon between 02- and Internal nucleophlle 

for addltlon to the radical catlon. Cleavage is no longer the maJor reaction when the 

nucleophlle 1s Internal. 

We also examined the rose bengal-sensltlzed oxidation of 6 In 02-saturated MeCN.” No 

benzophenone U) was found, Indicating that ‘02 Is not Involved In the reaction sensltlzed by 

DCA. 
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