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Abmt: Imdiation of 4,8~ylbea~[l,zd;4.5-d’l~[13.3]trithiole 2-oxides (2) in acetottitrk with a high 
pm!3sufc mamry lamp gave 4.8-dirrlLy~[l,~4~~a[l~3llr l-oxides (3) quantitively. TIE pleaalt 

ltombmical oxygal miptions of 2 and related mlfoxicks were slmvn to proceed infmmolccnlarly via at excited 
iillgkt*mtebyt8ol;lbe*d c?rcwom,anduipl~quencherexIlaimalt8. 

Much attenticn has been drawn to the pnqmations, muctures, end mctivities of cyclic polysulfides such as 

benxopmtathiepins and benmtrithioles due to their biological activities, i.e., vwucin or lissoclinototin A which 

wereisolatedfromtbemarine-naaualpr0ducts.l AlthoughtkehavebeenmanyqortsonthepnqaraGonsand 

the reactions of benzopentathiepins,2 a few examples of benzotithioles have been repo~M.k 3 Recently, we 
qxnted the synthesis of novel benzotrithiole analogues, 4,8dialkylbenzo[ 12-d;4,5d~bis[ 1,2,3]trithioles (l), 

and detemine.d their structum by X-ray crystallographic analysis.4 During the studies on the oxidation of the 

trirhioles, we have found that 4,8dialkylbenzo[ 1,2-d;4,5d’]bis[ 1,2,3]trithiole 2-oxides (2) which were obtained 

by the oxidation of 1 with m-chloroperhenmic acid were slowly converted to 4,8-dialkylbenxo[l.2-d;4,5- 

d)bis[l,2,3]trithiole l-oxides (3) on exposure to difke light (Scheme 0.5 In this communication, we wish to 
mport these oxygen migratbs in detail. 
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When trithiole 2-oxides 2 in solid state were allowed to expose to diffuse light for 5 days, oxygen 

migration took place to give corresponding l-oxides 3 in cu. 20% yields. Irradiation of 2a or 2b (1.5 x lo-4 M) 

in acetonitrile (CH3CN) with a 100 W high pressure mercury lamp using a Pyrex filter for 1 h under an argon 

atmosphere gave 3a or 3b quantitatively (Bq. 1). 
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Eq. 1 

These migrations, however, did not occur thermally, treatment of 2 in CH3CN or CHC13 under reflux for 5 days 

in the dark gave 2 unchanged. FurtM.nnore, these reactions were not affected by the addition of a few drops of 

acids such as ttifluoroacetic acid. On the other hand, photolysis of 3 under the same conditions resulted in the 

tecovety of 3 quantitatively. 

To examine the generality of these photochemical oxygen migrations, henxotrithiole 2-oxide (4Q. 5- 

methylbenzotrithiole 2-oxide (4b), 5-rerf-butylhenaotrithiole 2-oxide (4c), and naphthohithiole 2-oxide (4d) were 

prepared hy the reactions of the cortesponding dithiols with SOCl2 (4a, 76%,4b, 78%. 4c, 85%. 4d, 82%).5.6 

Photolysis of symmetrical trithiole 2-oxides 4r and 4d (5.0 x 10-S M) under the same conditions provided 

henxonithiole l-oxide (Sa) and naphthotrithiole l-oxide (sd) in 85 and 90% yields, respectively (Scheme 2). A 

shnilar beatment of unsymmetrical trithiole 2-oxides 4b and 4c gave an mle mixture of the corresponding 

l-oxides Sb,c and 3-oxides 6b$ quantitatively (Scheme 3). 
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It seems that the aromatic ring tked to the trithiole 2-oxide ring plays an important role for these oxygen 

migrations because 3H-1,Zbenzodithiole 2-oxide (7), 1,2,34rithiolane 2-oxide (8), and 6b,9a- 

dihydroacenaphtbo[1,2-d][l,2,3]trithiolane 2-oxide (9) were not converted to the corresponding l-oxides by 

kadiation at all. 

7 8 9 

To estimate whether the oxygen migrations proceed intra- or inter-molecularly, we carried out n@UAed 

and cross-over experiments. taO_Labekd 2a’ (180 contents: 55%) was prepared by the treatment of la with 1 

equiv of N-iodosuccinimide followed by hydrolysis with H2tuO. Photolysis of tgO-labeled 2a’ in CH3CN 

containing dissolving oxygen for 1 h gave 3a’ without loss of its 180 contents @q. 2).7 furthermore, the 

cross-over photolysis experiment using a 1: 1 mixture of tsOAbeled 2a’ and non-labeled 2b in CH3CN under an 

argon atmosphere gave 3a’ without loss of initial 180 contents and 3b wjth no IgO-incorporation (Eq. 3). 

These results cleady h&ate that the photochemical oxygen migration pmceekd intramolecularly. 
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Furthermore, these reactions were not quenched under the irradiation in the presence of some triplet 

quenchers such as oxygen, 1,3+yclohexadiene, and 1,3-pentadiene. These results suggest that the oxygen 

migration proceeded via an excited singlet state. Trithiole 2-oxides 2 and 4 in CH3CN showed a strong W 

absorption band in the range from 245 to 285 nm (E = 8000) which could be assigned as a x-n* transition of the 

aromaticringfusedtothetrithiole2-oxidering. Itappearsattmctivetoassumethatthemactionstartedfromtheir 
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I&-%* transition since photolysis of 4 in a quartz tube bcmased the yields of 5 and 6, but demiled excitation 

me&amsmisstillunclearatthistiRE. 

Inconclueion,wehavedammurtroted,tothebestofourhrowledge.~Arstphotochemical~~migarian 

which w intramolecularly via excited singlet state of benzottithiole 2-oxide and their analogous. Purther 

investigation on these reactions am now in progress. 
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