Tetrahedron Letters No. 31, pp. 2663-2666, 1970, Pergamon Press. Printed in Great Britain.

The Elimination Reaction of N-Sulfonylsulfilimine

8. Oae, K. Tsujihara and N, Furukawa

Faculty of Engineering Osaka City University, Sumiyoshiku, Osaka, Japan

(Received in Japan 19 May 1970; received in UK for publication 3 June 1970)

Like the pyrolysis of t-amine oxides which is known as Cope reactionl)

sulfoxides with a 3 hydrogen are also known to undergo cis-elimination

2)

upon pyrolysis. Meanwhile, our spectroscopic study suggests that

sulfur-nitrogen bond of N-sulfonylsulfilimines is of dipolar nature more

so than sulfur-oxygen bond of sulfoxides3). Accordingly, N-sulfonylsulfil-
imines with a 3 hydrogen are expected to undergo a similar and péerhaps
facile cis-elimination reaction like t-amine oxides and sulfoxides., In
fact, we have found that when N-sulfonylsulfilimines were heated at 100~
130°C for several hours under nitrogen stream olefins were produced in

a relatively high yields.

The results obtained are listed in Table I.

Ph
Table I, The Pyrolysis of N-p-tolylsulfonylsulfilimines “S—>NTs

'

R mp(°C) temp(®C) time (hours) olefin yield (%)
~Cr,CH,y 98,5-—99 120—13%0 2 Cd,=CH, 70
-Cri(CH3)2 115 —-116 120—1730 2 CH,CH=CH, 80
-C (c:113)3 101 (decomp) 100—110 2 (CH3)20=CH2 85

Crl3

-CH 85 — B6 120—130 2 CH,=Cr~CH,CH, 48
CH,CH, CH 5 ~CH=CH~CH, 32
-CA,CH,Ph 137 —138  120—130 2 Ph-CH=CH,, 60
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Among these olefins, styrene was actually isolated and identified
from IR and GLC, and the other olefins were converted to the dibromides
which were identified and determined by comparing the GLC behavior with
those of the authentic dibromoolefins. When ethyl phenyl-N-p-tolyl-
sulfonylsulfilimine (I) was heated in refluxing toluene for 2 hours ethylene
was produced. From the residue, phenyl-N-p-tolylsulfonylsulfeneamide (II)
was actually isolated in 60 % yield., The sulfeneamide (II), m,p. 113-115°C,
gives the characteristic infrared spectra (V n-4 3255,'Vs SO2 1165,

Y as SO 1y

1300 em and the satisfactory analysis of carbon, hydrogen, and

2
nitrogen. PFurthermore, hydrolysis of sulfeneamide (II) gives p-tolyl-

sulfoneamide, thiophenol and diphenyl disulfide,

5] e
Pn—8Q ?(\ > C,=01, + Ph—s—Hidls
o, (11)1190
Ny H '
- 0 ralily +  [(Pn-5-OH} ——» Pa3{ + Png-sPn

The rates of elimination reaction of several ethyl aryl-N-sulfonyl-
sulfilimines were measured in bengzene and dimethyl sulfoxide as solvent,
The reaction follows good first-order kinetics. The results obtained are
listed in Table II., The rate of elimination reaction in benzene is sbout
six times larger than that in DMSO, This may be due to that N-sulfonyl-
sulfilimine having dipolar sulfur-nitrogen bond would tend to assume more
readily the cyclic configuration in a non-polar solvent such as benzene
than in a dipolar solvent, DMSO, which would solvate the compound by inter-
molecular dipolar interaction. This would be supported by larger entropies
of activation in benzene (AS#= +1.2 esu) than that in DMSO (AS*= -6.8 esu),

The effect of substituents on the phenyl rings attached to the S(IV)
atom and S(VI) atom are shown in Fig 1. A plot of log k vs §value gives
straight lines with slops of +0.88 (px=0.88) and -0.60 {py=-0.60) respectively.
The kinetic isotope effect of B-hydrogens of ethyl group in ethyl-~phenyl-N~

p~tolylsulfonylsulfilimine is 3,03 in benzene solution.
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Lfable [l. Rates of the elimination reaction of N-sulfonylsulfilimines
( X©"f'02d5 )
NSOZ—© Y

X Y mn(°C) temn(°C) solvent k(sec—l)
" Cd3 98,5 — g9 80.3 benzene 1.08 x 1072

60.3 " 0.108

100,55 " 3.85

80.3  D¥SO 0.185

60.3 " 0.0186

90.3 " 0.449
Cd3 Cd3 89 — 90 80,3 benzene 0.708
Ci150 Ori,g 95.5 —96.5 80.3 " 0.483
Br e 113.5—114.5 80.3 " 1.68
N02 Cd3 118 —-— 119 80.3 " 4,89
H q 50 — 51 80.3 " 0. 906
4 Br 108.5 —109  80.3 " 0.628
Pn—i—m{?CD} 98 —— 99 80,3 " 0.356

NTs
n-C&306d4—§-02d5 b5 142 — 143 80,3 o L1078
h—Cn3C61{4—-§-C2r{5 42 —— 43 80.3 w1078
N

These results indicate that the vyrolysis reaction of N-sulfonyl-
sulfilimines is best represented oy the cyclic internal concerted mechanism.
fnis internal cyclic elimination of N-sulfonylsulfil-
imines proceeds much more readily than the corresponding
NeRE sulfoxides and sulfoximines, (See Table II)

/! The detailed accounts of this and further studies of

this reaction will be revorted soon from these

laboratories.



2666 No. 31

0.6} log k + 5

Iv)
x)-5-c H, pX = +0.88
—s0,-QY| 0.4T
1)
0.2
6p
] \l T T
CH,0 CH, Br No,

-pY = -0.60

Fig 1. The substituent effects in the phenyl rings attached to the S(IV)
atom and S (VI) atom in N-sulfonylsulfilimines.,
C) + in the phenyl ring attached to the S(IV) atom
/\ ¢ in the phenyl ring attached to the S{(VI) atom
(at 80,3°C, 0.01 mol/1 in benzene)
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