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We have found that heating a solution of Dlchloramlne-T(1) In cyclohexane 

with zinc yields a sulfonylnltrene, which Inserts Into a C-H bond of the solvent. 
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Several years ago Lwowskl and Schelffele (1) decomposed the trlethyl- 

ammonium salt of N-p-nltrobenzenesulfonoxybenzenesulfonamlde in methanol, ethanol, 

and aniline and Isolated products derived from a Lossen-type rearrangement to 

sulfurylanillne. 

C&So2~oS02C6H4N02-~ 
r.t. 

+ E-NO~C~H~SO~' 

C6H5NHSO3R (CeH5NH)2=2 

That the sdlfurylanlllne was not formed by rearrangement of a sulfonylnltrene 

Intermediate was shown by carrying out the rearrangement In toluene-methylene 

chloride or in benzene; In neither case was there any Indication of the formation 

of an anlllde or toluldlde, the products expected from a sulfonylnltrene In these 

solvents (2). Furthermore, there are no reports of benzenesulfonylnltrene 

rearrangement to sulfurylanlllne (3). 
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Dermer and Edmlson (6) reported that both mloramine-T and benzenesulfonyl 

azlde liberate nitric oxide from nitrobenzene on heating. However, no other 

products could be Isolated from either reaction, and In this laboratory a number 

of salts of tosyl-N-chloramide were heated in cyclohexane with no evidence of 

any C-H Insertion. Unfortunately, the low solubility of these salts in the 

reaction medium renders this negative evidence suspect; low yields in other 

nitrene reactions involving insoluble precursors have been reported (7). 

Very recently Robson and Speakman (8) reported the formation of a 

sulfonylnltrene by the thermolysls of an alkanesulfamidate, the nitrene reacting 

with DMSO to give a sulfoximlne (9) and unsubstltuted amide, and with 

trlphenylphosphine In Decalln to give a phosphlnimine and amide. 

RSOzN= (CH3)2 8 + RS02NHZ 

T DMSO 
I 

RSOS:-?(CH3)3 170" RSO$ r 1 + (CH&N 
L 

1 
-! 

PhjP 

ClOHl8 

RSO~N=P(C~HI~)~ + RS02NHz 

Although the formation of sulfonamide would appear to be a nltrene reaction, the 

products expected from a C-H insertion reaction, which we consider to be diagnostic 

for a nitrene intermediate (lo), were apparently absent. Also surprising is the 

48% yield of amide from the reaction in Decalin containing a small amount of 

triphenylphosphine, since we found little if any amide from the thermolysis of 

an alkanesulfonyl azide In an aliphatic hydrocarbon, a reaction which undoubtedly 

involves a nitrene Intermediate. 

A plausible scheme to explain the formation of nitrene from Dichloramlne-T 

and zinc might be as follows: 

p-CH$6H@02NClg + Zn ------+ P_-CH~C~H&SO~N 
/Cl 

\ZnCl 

-ZnCl:, 
. . 

3 p_-CH3C6H@OZfJ..??+ p-CH3CGH4S02NH 
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The reaction may have been successful because the intermediate chlorozinc 

derivative would be expected to be soluble in the reaction medium, whereas other 

Chloramine-T derivatives are Insoluble. This could explain why the reaction 

failed when sodium was substituted for zinc. An alternative explanation, that 

tosyl-N-chloramlde(I1) Is formed and undergoes a-ellmlnatlon of hydrogen chloride, 

would seem to be ruled out, as would direct loss of chlorine, since in both cases 

sodium would be expected to give the same results as zinc. 

E-CH$~H@O~NC~~ ~E-CH$~H&SO~NHC~ + C6HllC1 

(II) 

I 
-HCl 

-Cl2 JI 
) ~-CHjC6H@O2~ 

Although we consider insertion Into a C-H bond of a saturated hydrocarbon 

to be diagnostic for a nltrene intermediate, there is some possibility that this 

reaction followed a totally different course, e.g., 

E-CH~C~H~SO~NC~~ + C6Hl2 +~-CH~C6H@O2NHC1 + C6HllC1 

(II) 

C6H11C1 + %I------) C6HllZnCl 

(III) 

(II) + (III)+ p-CH$6H@G2NH 
-0 

+ ZnC12 

However, in view of the acidity of II the last step appears very unlikely. 

In a typical experiment, a mixture of 5.0 g. of Dichloramlne-T (ll), 

1.4 g. of zinc dust and 150 ml. of dry cyclohexane was refluxed with stirring for 

21 hours. The resulting mixture was evaporated to dryness, and the residue was 

trlturated with carbon tetrachlorlde. The carbon tetrachlorlde solution was 

filtered, extracted with 50 ml. of 5% aqueous sodium hydroxide, dried over 

magnesium sulfate and then evaporated to dryness. There remained 0.40 g. of a 

viscous oil which crystallized when seeded with authentic N-cyclohexyl 

p-toluenesulfonamlde. Gas chromatographic analysis Indicated that 80$ of the 

product was N-cyclohexyl e-toluenesulfonamlde. In a control experiment In which 

zinc was omitted only e-toluenesulfonamide was Isolated. 
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