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Various synthetic :nethods of sulfurdlimldes have been reported so far (1). 

In this paper, new P'outes of aryl thlonylaJnInes to sulfurdilmides throub the us.@ 

of anionic catalysts and the reaction of triethylphoaphite with sulfur9IImIdes are 

described. The Seneral procedure of' experimental was as follows: aryl thionyl- 

annines (3.2 mole) were added to a aoultlon of anlonlc catalysts (9.1 mole) In 

benzene (150 ml) and the mixture was heated at reflux temperature, When ethyl ‘:, 

N-disodio carbasiate was used as catalyst, the reactlon proceeded very mild. 

In the case of methylsulfinylcarbanlon, the reaction was exothermic. 

nfter evaporation of the benzene and unreacted thionylanines, the crude sulfurdi- 

InIdes were purified by dIstlllatlon under reduced pressure. These results are 

presented in Table I. 

From the results of reaction between arylthlonylamines and anionic catalysts, 

the following scheme could be Proposed. 

h A I J 
Scheme I 

These sulfuralisAdes reacted amoothly with trlethylphosnhlte to for:? corres- 

ponding trlethylphoephorlmidates with 0.3.0-trlethylnhosohorothioste In high 

yields at temperatures In the range of 120°to 143' (Table II). In these reactions; 

nitrene Intermediate (Route % or Route C In Scheme II) seemed to be negll~lble as 

well as the reaction (2) of thlonylssAnes with trlalkylghosohites. 
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TABLE r 

Reaction of arylthlonylamines In the presence of anionic catalysta" 

Run. Reactants Catalysts Conditions R-N=S=N-Rb 

R-N30 temp. (%) time (hr. ) b.p.( 'C/mmHg ) Yields ($) 

1 c6H5- Na2NCO0Et a0 16 120/o. 5 47.7 

2 C6H5- Na2NCOOEt 80 24 65.0 

3 c6R5- C2H5ONa a0 16 65.2 

4 C6H5- NaCH2SOCH3 70-80 1 40.0 

5 ‘gH5- NaNli2 80 9.5 22.0 

6 c6H5- Pyrroly1sodIum 80 6 16.4 

7 c6H5- Sodium ethgl- 
diethylmalonate. 80 6 28.0 

a o-Cl-C6H4- Na2NCOOEt 80 16 119/0.03 37.2 

9 o-Cl-C6H4- NaCH2SOCH3 70-80 1 50.0 

10 m-CH3-C6H4- Na2NCOOEt a0 19 110/0.005 57.0 

11 m-CH3-C6H4- NaCH2SOCH3 70-80 1 33.7 

a) 0.2 mole of R-NSO/O.l mole of cat. In benzene. 

b) Sulfurdllmldes formed were identified by elemental analysis and 1.r. spectrum 

of authentic samples prepared Independently. 
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Scheme II 

If the reactlon Is assumed to proceed via nitrene Intermediate, the formation 

of carbazole should be expected In fairly large quantities (3) In the reaction of 

o-dl~henylsulfurdIimIde (I) with telethylphosphite. 
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However, carbazole was not obtained, but triethyl-N-(o-dI?henyl)-phosphbr- 

Imldate (II) was Isolated In 67.55 yields with O.O.O-trlethylohosphorothioate 

(III). 

Based on this observation, route A seemed to be probable. 

Although 2.1.3-benzothiadlazole was heated with triethyl?hos?hIte In a sealed 

tube for six hours at 183 , the corres?ondIng phosqhoriaidate and qhosnhorothioate 

were not obtained. 

TABLE II 

Reaction of sulfurdilmides with trIe.thylphosphltea 

R-&;-X-R + 3?(OC2X5)3 ___) 2!W!=?(OC235)~ $ S=?(o+iq)X 

Run. Reactants Conditions R-N=?(OC2H5)1C 

R-X=S=X-R tern?. ('C) time (hr.) b.T.('i/Wti;r) yields ("b) 

1 R=C6H5- 123 '. 7 137/l:) 88.6 

2 R=O-Cl-C;34- 123 Q.5 117/3.5 84.0 

3 R=m-CH+;H4- 120 2.3 115-117/0.5 67.7 

4b R=O-C&35-C,$4- 140 4.5 160/0.4 67.5 

5 2.1.3-benzothladlazole 160 6.0 ----- 0 

a) 0.05 mole of sulfurdIimides/0.15 mole of trIethyl3hosphIte. 

b) o-dlphenyleulfurdIImide used was synthesized in the method of LeandrI (la). 

C) Triethyl~hosphorlmidates formed were Identlfled by comaprison to n.m.r and I.r. 

spectrum of authentic samples (2) prepared Independently. 
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