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ADDITIONAL EVIDENCE FOR THE EXISTENCE OF A BENZOTHIIRRNR 

T. Wooldridge and T. D. Roberts* 
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(Received in USA 18 April 1977; received in UK for publication 14 June 1977) 

Evidence is reported herein that heating 6-carbanethoxy-1,2,3-benzothiadiazole, 1, yields 

nitrogen and 3-carbomethoxybenzothiirene, 2, which subsequently forms 2,7- and 2,8-dicarbomethox- 

ythianthrene, 3, and 4, respectively (Equation 1). 

(1) 

Previously 3-methylbenzothiirene was suggested as an intermediate in conversion of sodium 2-bro- 

mo-4-methylbenzenethiolate to 2,7- and 2,8_dimethylthianthrenes. 
1 

Conversion of 1,2,3-benzothi- 

adiazoles by thermolysis or photolysis to thianthrenes is well known. 
2 

However, proof that ben- 

zothiirenes are intermediates in these latter reactions has not appeared. (It is not clear from 

the work reported in this paper as to whether benzothiirene exists as a transition state or in 

the ground state.) 

Heating a 2g sample of benzothiadiazole 1 to 220' for 5 hr in an evacuated sealed tube gave 

a black, amorphous reaction product. (Caution: a thick-walled tube is required due to pressure 

buildup.) Careful column chromatography (silica gel:benzene) of this product gave a white solid: 

(25%) infrared, nuclear magnetic resonance, and mass spectra were virtually indistinguishable 

from authentic 2,7_dicarbcmethoxythianthrene, 3.3 (Rf and blue fluorescence in U.V. light on TLC 

plates further confirmed the identity of this material as dicarbomethoxythianthrene(s).) At this 

point this sample is necessarily either pure 2,7-thianthrene 3, or a mixture of 2,7-thianthrene 3_ 

and an isomeric disubstituted thianthrene. In order to learn which of these two possibilities 

was correct, a minor part6 of this solid was mixed with almost 1 molar equivalent of iodobenzene 

dichloride in aqueous pyridine.7 Chromatography of the product of this reaction (silica gel:ben- 

zene-20% CHCl CHCl ) produced a white solid: 
3' 3 

infrared, nuclear magnetic resonance, and mass 

spectra were highly similar to authentic 2,7-dicarbomethoxythianthrene-5-oxide, 5. 3 (Rf on TLC 

plates was identical.) These spectral properties show that this sample must be either pure sulf- 

oxide 5 or a mixture of this sulfoxide and one or more isomeric sulfoxides. To determine the 
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e an=ropy effects 
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Sulfoxide 6 is the logical major product of oxidation of 2,8-thianthrene 4. The S 
fur atom is para" to both electron withdrawing groups and by resonance should be" "elect& 

sul- 

poor" 
2,8-di~%%~h~~y$? 

which is meta to the electron withdrawing groups. 
anthrene-5xde may have been produced. 

(A small amount of 

for peak "X" .) 
See the notes on Spectrum III 

Further, the expected chemical shifts of the protons in the pmr spectrum of 
2,8-dicarbomethoxythianthrene-5-oxide would be very different from that expected of sulfoxide 
6. For example, the peak of the aryl hydrogen which only shows ortho coupling should be shift- 
e"d very far downfield due to the anisotropy of the sulfoxide group. 

Such a rearrangement has been noted in photo-decomposition of thiadiazole: A. Krantz and 
J. Laureni, J* Amer. Chem. k., 22, 6768 (1974), and reference 11. 

H. Meier.and H. Buhl, 2. Heterocycl. m., 12, 605 (1975). 

Use of a diradical to depict the intermediate is arbitrary; Gthioxocarbenes would serve as 
well. 


