Tetrahedron Letters No.51, pp. 5349-5352, 1968, Pergamon Press. Printed in Great Britain.

A NEW SYNTHESIS OF SULFONYLNITRENES
D. S. Breslow and M, F., Sloan
Research Center, Hercules Incorporated, Wilmington, Delaware
(Received in USA 26 July 1968; received in UK for publication 17 September 1968)
We have found that heating a solution of Dichloramine-T(I) in cyclohexane

with zinc yields a sulfonylnitrene, which inserts into a C-H bond of the solvent.

p-CH3CEH4SORNC12 + Zn —2 ) [%70H306H4802§J + 2nClp
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Several years ago Lwowskl and Scheiffele (1) decomposed the triethyl-
ammonium salt of N-p-nitrobenzenesulfonoxybenzenesulfonamide in methanol, ethanol,

and aniline and 1solated products derived from a Lossen-type rearrangement to

sulfurylaniline,

-

e !
CeHe SO,NOSOsCEHyNOp-p —22223 | CgHENSOn | + p-NOSCgHYSO3™
615902 2Ly NV2 655 P-NO2CgHuS03

CeH5NHSO3R  (CgH5NH)2S02
That the sulfurylaniline was not formed by rearrangement of a sulfonylnitrene
intermedliate was shown by carrying out the rearrangement in toluene—~methylene
chloride or in benzZene; in neilther case was there any indicatlion of the formation
of an anilide or toluidide, the products expected from a sulfonylnitrene in these

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

rearrangement to sulfurylaniline (3).

5349



5350 No.51

Dermer and Edmison (6) reported that both Chloramine-T and benzenesulfonyl
azlde 1liberate 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 1n cyclochexane with no evidence of
any C-H insertion. Unfortunately, the low solubility of these salts 1n 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
sulfonylnitrene by the thermolysis of an alkanesulfamidate, the nitrene reacting
with DMSO to give a sulfoximine (9) and unsubstituted amide, and with
triphenylphosphine in Decalin to give a phosphinimine and amilde.

RSOQN=B(CH3)2 + RSOoNHp

N
DMSO

e@® .
RSOpN- N(CH3)3—7—> RSOQN“ + (CH3)3N

Ph3P
R=n-Cj2Ho5 C10H18
~
RSOQN=P(06H5)3 + RSOoNHp

Although the formation of sulfonamide would appear to be a nitrene reaction, the
products expected from a C-H insertion reaction, which we consider to be diagnostic
for a nitrene intermediate (10), were apparently absent. Also surprising 1s 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 intermedilate.

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

and zinc might be as follows:
//Cl
\ZnC1

“ZnCle 5 p -CH306Hu302i‘\I: —Seti2y p -CH306H4802NHO

p-CH3CgHySOpNCl2 + Zn ———> p-CH3CEHYSO2N
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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-chloramide(II) i1s formed and undergoes a-elimination 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.

p-CH3CEHLSOoNC1p —CBH12 3 p_CHCEHYSOPNHCL + CgHy1C1
(11)
-HC1
-Cl,

> QfCH306H4802ﬁ
Although we consider insertion into a C-H bond of a saturated hydrocarbon
to be diagnostic for a nitrene intermediate, there 1s some possibility that this
reaction followed a totally different course, e.g.,
p-CH3CEH4SO2NC1l2 + CgHyp——> p-CH3CgHYSOpNHC1 + CgHy;Cl

(11)
CgH11Cl + 2Zn——> CgHy1ZnCl

(111) ‘
(11) + (III)~~——-p E¢CH306HusogNH«<::> + 2nCl,

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

In a typlcal experiment, a mixture of 5.0 g. of Dichloramine-T (11),
1.4 g. of zinc dqust and 150 ml., of dry cyclohexane was refluxed with stirring for
21 hours. The resulting mixture was evaporated to dryness, and the residue was
triturated with carbon tetrachloride. The carbon tetrachloride solution was
filtered, extracted with 50 ml. of 5% aqueous sodium hydroxide, dried over
magnesium sulfate and then evaporated to dryness. There remalned 0.40 g. of a
viscous oil which crystallized when seeded with authentic N-cyclohexyl
pP-toluenesulfonamide. Gas chromatographic analysis indicated that 80% of the

product was N-cyclohexyl p-toluenesulfonamide. 1In a control experiment in which

zinc was omitted only p-toluenesulfonamide was isolated.
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