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Recently Cram et alz)

reported that the reaction of p-tolyl methyl
sulfilimine with hydroxide ion in methanol gives the corresponding sulfoxide
in high yield. Based on stereochemical observation, the reaction was deduced
to be a typical SNZ reaction of the sulfur atom. Although the nucleophilic
substitution reactions on the trivalent sulfur atom have been studied

3), the effect of ring size on the rate of substitution reaction

extensively
on the sulfur atom has been investigated very little. We are interested in
the nucleophilic substitution on the trivalent sulfur atom in cyclic
sulfilimines especially as to the effect of ring size. Thus, various cyclic
sulfilimines were prepared4) and subjected to the reaction with alkali
hydroxide in methancl expecting to obtain the corresponding sulfoxides.
However, instead of obtaining the sulfoxides, we found a ﬁew rearrangement
reaction which leads to the formation of Of-methoxy substituted sulfides in
substantial yields. In this communication, we wish to present the nature and
the scope of the novel rearrangement reaction.

A typical run of the reactions is the following. N-p-Toluenesulfonyl-
tetramethylene sulfilimine (15g) was dissolved in 200ml methanol containing
20 mole excess of potassium hydroxide at room temperature. Then, the
solution was poured onto a large amount of ice water, and was extracted with
chloroform. After drying, the solvent was evaporated. The oily product
6.0g(87%) obtained was distiled under reduced pressure giving pure 2.63g(38%)

of'obﬂmthoxy tetramethylene sulfide, 5.p. 44-45°C/15mnmHg. Other N-p-toluene-
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sulfonylsulfilimines were treated similarly with hydroxide ions in methanol
and other alcohols.

The products were isolated by G.L.C. and identified by means of I.R.,N.
M.R. and mass spectroscopic analyses. As shown in Table II, the I.R. spectra
of the products show a typical strong absorption band at around llOOcm-1
that corresponds to the -C-0-C-streching. The N.M.R. data indicate the main
product is Oﬁalkoxy sulfides upon comparing their spectra with those of
sulfides or sulfoxides. The mass spectra show molecular ion peaks at the
corresponding molecular weights of the sulfides. Besides the molecular ions,

CH, =
all the spectra give strong peaks at P-31, P-33 which are those of + 3’F
S

c (CH %
L J respectivelly. Furthermore, the structures of q-methoxy
S

5-7 membered cyclic sulfides were confirmed by comparing the spectroscopic
data with those of the authentic samples which were prepared from the

following procedure.5

0
(CHynn c? CH.) CH.OH CH.)
+ [ Sng— f\j e — ak
. Y ] c1 @ OCH

(1) (2) (3)

In order to examine the mechanism, the kinetic study on the reactions of
N-p-toluenesulfonyltetramethylene sulfilimine and its 2,2,5,5,-
tetradeuterated compound was carried out. The pseudo-lst order rate
constants are 0.37x10-4sec_1 (undeuterated) 0.34x10_1 sec—l (tetradeuterated)
at 30.1°C _Thus, kinetic isotope effect (k /k ) is only 1.09. While the
activation parameters areAé=25 0Kcal, Aé*—4 2 e.u. respectively. After 10%
completion of the reaction the sulfilimine originally tetradeuterated was
recovered and its deuterium content was found by N.M.R. to have decreased
down to 85% from the original 95%. While the leaving group effect on the
first order kintics was examined with N-p-substituted arylsulfonyl-
tetramethylene sulfilimine where p-substituents are p-CH3,H, p~Cl. The

rate constants obtained were 0.34; 0.89; 1.98}(10—45ec—1 respectively.
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Thus, the above rate constants were nicely correlated with Hammett@values
giving the value of 3=+2.0. Furthermore the rates of the 5-7 membered
ring sulfilimines were found to fall in the following order,7)52>6. Based
on these kinetic observations, this novel reaction appears to proceed

through a E route via the initial fast proton removal and the subsequent

1cb

rate determining cleavage of $-N linkage of the sulfilimine. The mechanism

% I N
\

1) Sulfilimine and Sulfoximine Part XI.

is shown as below.
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Table I a) The Products and Yield (%).
R-S~R' +KOH -—————> R=-S§~CH-R

TS R"OH RrR"

R"OH
R R Me Et n-Pr i-Pr

—(CH2)4- [;]‘OMe(38) tgl‘OEt(SO) ; 0Pr(72)t;j\0Pri(66)
: b
—(CHZ)S- (;1"0Me(30)(;n(l3)E;)‘OEtE;] ‘

—(CH2)6— OMe (35) S OEt
n-Bu, n-Bu, n—Bu—S—?H—Pr
OMe (41)

—(CH2)3— (decomposed) z*NTs E*NTs ( no, reaction)
1]

a) The reactions were carried out at room temperature for 2 days. The mole
ratio of sulfilimine to KOH is 1:20. The products were all purified by
G.L.C.. Besids OL-alkoxy sulfide, p-toluene sulfonamide was obtained
quantitatively.

b) Identified by comparing with the spectrum data of authentic sample.

Table II. The Spectrum of obAlkoxy Sulfide.

I.R.(em 1)  N.M.R.(PPm) in c1, Mass (m/e) %
1090,1130,  1.6-2.4 (m.4H) —CH,-CH,- 118(13.2)
E;:LMe 1160. 2.5-3.2(m.2H) ,CH,-S 87(24.8)
3.22 (s.3H),0ME 86(44.1)
5.0-5.2(m.1H) ,~CESS 85(100)
1090,1110,  1.15(t,d,7.5HZ, 30) —CH,-CH, 132(12.8)
1150,1170,  1.6-2.5(m.4H) -CH,-CH,2 88(7.85)
E;:kEt 2.5-3.1(m.4H) ,-C s- 87(26.8)
3.1-3.9 (m.2H) -0-CR 86 (44.4)
4.9-5.4(m.1H) ,~CH &, 85(100)
1065,1110,  I.4-2.2 (m.6H) —CH,~CH, —CH,~
ome 1140, 2.2-3.2 (m.2H) -S- EH
) 3.35(S. 3H) ~OCH
1.2-4.4(m. 1) -Cu
1060,1090,  1.4-2.3(m. 8H)-(CH2)—4 146 (4.3)
[:;) 1120, 2.3-3.0 (m.2H) -CH, 25~
OMe 3.29(5,3H) -0-CH,4 115(6.0)
- 114(9.0)

4.4(t,J.6Hz.1H) ~CH{g_ 113(100)




