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Preparation and Reactivity of N-Substituted S, S, S-Triphenyliminosulfonium Salts
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N-Substituted S, S, S-triphenyliminosulfonium salts were
prepared by the reaction of S, S, S-triphenylthiazyne with several
clectrophiles. The molecular structure of N-methyl-§, S, S-
triphenyliminosulfonium perchlorate was determined by the X-
ray crystallographic analysis.  Furthermore, their reactivities
were investigated.

Heteroatom-substituted sulfonium salts and sulfoxonium
sults arc intcresting compounds because of their anomalous
reactivity.”  [minosulfonium salts belong to the isoelectronic
compounds of oxosulfonium salts” but only a few have becn
reported to date.”  Mews et al. have reported that the reaction
of §, 8, S-trifluorothiazyne with (ROSO) AsF, (R = Mc, Et, 'Pr)
as a powerful alkylating reagent leads to the corresponding N-
alkylated iminosulfonium salts (RNSF,"AsF,).""  Recently,
we prepared S, S, S-triphenylthiazyne (1) bearing an SN triple
bond and found that its nitrogen atom has a nucleophilic
character.” Thesc results prompted us to investigate the
preparation and  reactivity of  various  N-substituted
iminosulfonium salts 2 bearing three carbon ligands.  Here we
describe the preparation and crystal structure of a new type of
iminosulfonium salts 2 together with their reactivities.

N-Substituted S, S, S-triphenyliminosulfonium salts 2 were
prepared in good yields by the reaction of thiazyne 1 with several
clectrophiles (Table 1).  N-Tosyliminosulfonium chloride, N-
acyliminosulfonium  acctate, and  N-benzoyliminosulfonium
benzoate are very hydroscopic, and were therefore isolated by
converting them into the corresponding perchlorates 2f, 2h, and
2i.  The characterizations of the compounds 2 were achieved

Table 1. Reaction of 1 with several electrophiles®
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2 R Electrophile X  Temp (°C) Time (h) Yield of 2 (%)"
a Me Mel | 50 6 93¢
b Et Etl I 50 24 97¢
c: "Pr “Prl 1 reflux 10 78°¢
d 'Pr 'Prl | reflux 36 by &
e Bn BnBr Br reflux 15 64°
f Ts TsCl/NaClO, ClO, rt 1 89*
g NO, NO,BF, BF, it 1 66"
h Ac Ac,O/NaClO, ClO, it 1 98¢
i Bz Bz,O/NaClO, ClO, rt 1 g2

a

substrate (I mmol), electrophile (3 mmol), solvent (10 mi). * Isolated yield.

¢ Benzene. 4 CHLON.
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with spectroscopic data such as 'H-, "C-NMR, IR, and FAB
mass as well as elemental analyses.”  These data arc consistent
with the structure of 2.

The crystal structure of 2a’, which is perchlorate salt of 2a,
was determined by X-ray crystallographic analysis (Figure 1).°
The X-ray analysis clearly reveals that the configuration around
the sulfur atom in 2a’ is a slightly distorted tetrahedral structure
with one SN bond and three SC bonds.  The bond length of
S1-N1is 1.514(3) A which lb significantly longer than that of
triphenylthiazyne 1 (1.462(3) A) and very close to those of §,S-
dimethylsulfonediimine (1.533(2) A, electron diffraction)” and
S,S-dimethylsulfoximine (1.521(3) A, clectron diffraction)’.
This suggests that the double bond character of the S-N bond of
2a’ is similar to that of sulfonediimines and sulfoximines.

Figure 1. An ORTEP plot (50% probability ellipsoids) of the molecular
structure of 2a”.  For  clarity, the perchlorate anion is omitted.  Selected
bond distances (A) and bond angles (deg): S1-N1, 1.514(3); S1-C2, 1.776(3);
$1-C3, 1.785(3); $1-C4, 1.768(3); N1-C1, 1.478(5); N1-$1-C2, 116.3(2);
NI1-S1-C3, 115.3(2); N1-S1-C4, 106.1(2); C2-81-C3, 105.6(1), C2-81-C4,
107.0(2); C3-S1-C4, 105.8(1): S1-N1-C1, 118.6(3).

The reactivities of the iminosulfonium salts of 2 in acidic
and alkaline conditions are expected to be influenced by the
substituent on the terminal nitrogen atom.  The N-alkylated
iminosulfonium salts are not hydrolyzed under cither acidic or
alkaline conditions at room temperaturc. Whercas, the
iminosulfonium salts 2f - i with electron-withdrawing
substituents on the nitrogen atom were easily hydrolyzed under
the above conditions. For example, treatment of 2f with
aqueous methanolic potassium hydroxide at room temperature for
1 h gave the corresponding S, S, S-triphenyloxosulfonium salts 3,
sulfone 4, and tosylamide in 77, 20, and 98% isolated yield,
respectively (Scheme 1).°  Similarly, 2g could be hydrolyzed
smoothly to the corresponding 3 and 4 in 54 and 30% isolated
yield, respectively.”  In these cases, the initial product 3 will
be produced by a nucleophilic attack of hydroxide anion at the
central sulfur atom of 2f and 2g, and then hydrolyzed to 4."°
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Scheme 1.
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Interestingly, the alkaline hydrolysis of N-acyl
iminosulfonium salts 2h and 2i at room temperature afforded the
deacylated product 1 quantitatively. ~ This reaction shows that
an attack by a hydroxide anion occurred at the carbonyl carbon
rather than at the sulfur atom of 2h and 2i. N-
Acylsulfilimines and N-acyl-N-alkylaminosulfonium salts are
known to undergo hydrolysis under neutral and alkaline
conditions giving sulfoxides and amides.""  The compounds
2h and 2i are therefore expected for an acylating reagent. In
fact, treatment of 2h and 2i with sodium 2-propoxide gave the
corresponding esters and thiazyne 1 in good yiclds (yields of
ester and 1 were determined by GC and 'H-NMR.
>99%, rcspectively.; R = Bz, 95, >99%, rcspectively).
Further investigations are now in progress in this area.
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