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Homolytlc cleavage of the S-S bond 1s a slgnlflcant primary process in pho- 

tolysls of dlsulfldes”‘ In the case of aromatic dlsulfldes, subsequent reac- 

tions of the labile thlyl radicals result In the formation of thlols, dlsulfldes 

and polymers 394 The source of the abstracted hydrogen in arylthlol formation 

has been pointed to be another arylthlyl radical rather than the solvent employ- 

ed:94 Details of the photochemistry of aromatlc dlsulfldes, however, still re- 

main equivocal. 

The present communlcatlon describes an lntrlgulng example which sheds some 

light on comprehensive understandlng of the solution photochemistry OF aromatic 

dlsulfldes. We found that lrradlatlon of bls- (o-acetylamlnophenyl)d~sulfldes 

(la,b) causes a facile photorearrangement leadlng mainly to 7-(2’-acetylamlnophe 

nylthlo)-2-methylbenzothlazoles(2a,b). This observation ImplIes the following 

facts(see Scheme 2) (a) R ecomblnatlon of an 1nitlall.y generated arylthlyl radl- 

cal with another arylthlyl radical to form lntermolecularly the S-C bond (b) 

Aromatlzatlon of the Intermediate thus formed via 1,3-hydrogen shift to give a 

thlol, which rationalizes that a hydrogen of the thlol does not orlgirtate from 

solvent. (c) Intramolecular trapping of the lntermedlary thlol with an ortho- 

situated acetylamlno grouping to form the thlazole ring, preventing further com- 

plicated photoreactlons of the thlol such as polymerization 

Irradlatlon of (la) In acetonltrlle (lxlO-' M) was carried out by using a 

400W high-pressure mercury arc lamp through a Pyrex filter under nitrogen until 

dlsappearence of (la) was completed( monitored by TLC, about 1 hr). Chromato- 

graphic separation allowed to lsolate(2a), mp 83-85: and 2-methyl-6-methoxybenzo 

thlazole (3a), an oily substance, in 62% and 10% yields, respectively Other de 

terminable products lnvolvlng expected 5-(2’-acetylamlno-5’-methoxyphPnylthlo)-2 
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methyl-6-methoxybenzothlazole(2') were not Isolated 

Me (Za) R=R'=OMe 

(2b) R=R'=H 

(la) R=OMe (2~) R=OMe, R'=II 

(lb) R=H 
(Zd) R-H, R'=OMe 

Raj"e 

(3a) R=OMe 

(3b) R=H 

The structure of (3a) 

these of a sample prepared 

The spectral data and mlcroanalytlcal results fully accommodate to the stru- 

cture of (2a) [ ir(KBr)cm -1 

NHCOCEQ, 2.78(3H, slnglet, 

ocy I 6.80-8.50(6H, NH and - 

Scheme 1 

was conflrmed by lr and nmr spectral comparison with 

independently. 

3300(NH), 1680(CONH), NMR(CDC13)6 2 17(3H, slnglet, - 

=C-Cc3), 3 76(3H, slnglet, 0CE13), 3 97(3H, slnglet, 

aromatic protons), mass spectrum m/p M'= 374, M+-210 

= 164, uv~m~~ MeoH nm 308(sh. 5X103), 297(sh. 6x103), 246(sh. Zx104)] The nmr 

spectrum of (Za) showed an well-resolved AB-type slgnal( 67.13 and 7 94, each J= 

9 Hz), which was apparently dlstlngulshed from NH l68.46 (lH, broad)] and other 

aromatic protons[ 66 87(1H, quartet, Jl= 3 Hz, J2= 9 Hz, 4'-H), 7 lS(lH, doublet, 

J= 3 Hz, 6'-H), 8 18(1H, doublet, J= 9 Hz, 3'-H)], asslgnable to the vlclnal phe- 

nyl ring protons of the benzothlazole moiety Thus, an alternatlve structure(2') 

can be ellmlnated 

Upon employment of methanol as solvent, analogous lrradlatlon of (la) gave 

(2a) and (3a) In 66% and 22% yields, respectively 

Irradlatlon of (lb) In methanol under slmllar condltlons led to the forma- 

tlon of (Zb), mp 153-S', and (3b) III 40% and 30% yields, respectively The 

structures of these products were establlshed by comparison of their spectral 
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data with these of (Za) and an authentic sample of (3b). 

When a mixture of (la) and (lb)(l 1) In methanol was lrradlated under the 

same condltlons and the resulting reaction mixture was submitted carefully to 

chromatography, a crossover product(2c), mp 160-163'(10%), was isolated together 

with (Za)(l5%), (2b)(13%), (3a)(lO%) and (3b)(lO%) 

The structure of (Zc) was conflrmed on the basis of spectral data, In par- 

ticular, fragmentation patterns of Its mass spectrum and nmr spectral comparison 

with that of (2a)[ ir(KBr)cm -1 3360(NH),1690(NHg), NMR(CDC13)62 18(iH,slnglet, 

NHCOClI3),2 77(3H,slnglet,=C-(X3), 3 97(3H,slnglet,0Ci13),7 00-9 00(7It,NH andaroma - 

tic protons, the signals contain an AB-type quartet centered at6 7.13 and 7 92 

with each J=9Hz), mass spectrum m/e Mf=344, M+-210~134, uv~~~~H(E)nm 308(sh. 5X 

103). 297(sh 6,103), 24Z(sh. 2x104)] The nmr spectrum of the residue showed 

a pair of signals at& 2 02(3H,slnglet,NHCOCH3), 2.86(3H,slnglet,=C-('E13)and 3.77 

(3H,s1nglet,0Cki3), suggesting the formation of another crossover product(2d). 

Thus, the rearrangement of (1) to (2) can be concluded to involve an Inter- 

molecular radical-comblnatlon process 

(I) - 

ID) S 

(B) 
(3) 

Scheme 2 

R 

S 

b 

- (2) 

R ' ’ NHCoMe 

(Cl 

On the basis of above flndlngs, we present a most conceivable reactlon se- 
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quence as deplcted in Scheme 2. 

HomolytiL cleavage of the S-S bond of (1) In an excited state gives aryl- 

thlyl radicals The resulting arylthlyl radical(A) could combine lntermolecula- 

9 with another arylthlyl radlcal(A') at zts ortho-posltlon. The coupling pro- 

duct(B) could be aromatized most likely via 1,3-hydrogen shift to give the thlol 

IntermedIate which cyclizes spontaneously to (2). 

Although it has been proposed that the first step in photolvsls of the dl- 

vinyl dlsulflde system might be a concerted suprafacial 1,3-slgmatroplc rearran 

gement, 
5 

allowed In an excited state, the concerted process is not a maJOT pathway 

at least In the case of the aromatlc dlsulfldes 

It 1s precedent that photolysls of S-phenylthloacetates gives photo Fries- 

type products even In low yields arlslng from comblnatlon of an acetyl radical 

4 with an arylthlyl radical at its ortho-and m-posltlons. In our case, a nota- 

ble observation 1s the highly preferential formatlon of ortho-coupling product(Z) 

In fairly good yields. At present, however, we have no lnformatlon available 

for its precise explanation 

The source of a hydrogen for the formatlon of (3), which IS a minor process 

in every case, appears to arise from undetectable side reactlons 

Several examples of addltlon of thlyl radicals to the aromatlc system are 

6 now known. In this view, an alternate process for the formation of (2) via add1 

tlon of an arylthlyl radical(A) to the lnltlally formed benzothlazole(3) can be 

considered. However, no formation of (ZC) upon lrradlatlon of a mixture of (lb) 

and (3a), clearly ellmlnates this alternate process 
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