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1. Procedure 

In a 5-l. flask are placed 1886 g. (11 moles) of phenyl ether (Note 1), 256 g. (8 gram atoms) of 
sulfur (flowers), and 510 g. (3.8 moles) of anhydrous aluminum chloride. The reactants are mixed well 
by shaking the flask vigorously; the mixture becomes purple. The flask is fitted with a water-cooled 
reflux condenser (Note 2) and heated on the steam bath in an efficient hood. The evolution of hydrogen 
sulfide, vigorous at first, becomes slow after one and one-half hours. After the heating has been 
continued for a total of four hours, with occasional shaking, the reaction mixture is poured slowly, with 
stirring, into a 4-l. beaker half filled with ice to which 250 cc. of concentrated hydrochloric acid has 
been added. More ice is added if necessary. The flask is rinsed with water and the rinsings added to the 
main product. After the two layers are separated the water layer is discarded and the phenyl ether-
phenoxthin layer dried overnight with calcium chloride. This mixture is then distilled at 5 mm. pressure 
from a 3-l. special Claisen flask having a well-lagged 18-in. column. After removal of the phenyl ether 
the fraction boiling at 140–160°/5 mm., practically all of which comes over at 150–152°, is collected as 
phenoxthin (Note 3). The yield is 700 g. (87 per cent of the theoretical amount). This material, which is 
somewhat colored and has a strong odor, is purified by crystallization from 1.2–1.5 l. of boiling methyl 
alcohol; the solution should be chilled rapidly and stirred well to prevent the product from separating as 
an oil. The loss on crystallization is about 3 per cent and the dried material melts at 56–57° (Note 4). A 
second crystallization gives a product melting about one degree higher. 

2. Notes 
1. The commercial "diphenyl oxide" is satisfactory. 
2. The condenser returns to the flask a small amount of phenyl ether, which would otherwise be carried 
away by the hydrogen sulfide. 
3. The fore-run of phenyl ether, b.p. 98–101°/5 mm., may be used in subsequent runs. Other boiling 
points are: phenyl ether, 134–137°/15 mm., 259–262°/745 mm.; and phenoxthin, 180–183°/15 mm., 
311°/745 mm. Fractionation at 15 mm. gives a lower yield with a larger amount of tarry residue 
remaining in the flask than fractionation at 5 mm. 
4. A pure sample melts at 57.5–58°. 

3. Discussion 
Phenoxthin has been obtained by a series of reactions utilizing thiocatechol and 3,5-dinitro-4-

chlorobenzoic acid1 as the starting materials, from phenoxtellurin and sulfur,2 and by the action of sulfur 
and aluminum chloride upon phenyl ether.3 
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Appendix 
Chemical Abstracts Nomenclature (Collective Index Number); 

(Registry Number) 

Phenoxthin 

phenyl ether-phenoxthin 

phenoxtellurin 

calcium chloride (10043-52-4) 

hydrochloric acid (7647-01-0) 

methyl alcohol (67-56-1) 

hydrogen sulfide (7783-06-4) 

sulfur (7704-34-9) 

aluminum chloride (3495-54-3) 

phenyl ether,  
diphenyl oxide (101-84-8) 

Phenoxathiin (262-20-4) 

thiocatechol (1121-24-0) 

3,5-dinitro-4-chlorobenzoic acid (118-97-8) 
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