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Abstract - The 3-methyl-2-methylthio-1l-p-tolylsulphonylindole (7) and
the 2-{methylthlomethyl)-1-p-tolylsulphonyldihydroindole (8) were syn-
thesized in one pot reactions of methylibismethylthic)sulphenium hexa-
chloroantimonate (1) with 2-(2-propenyl}-N-tosylaniline (5) and 2-allyl-

N-tosylaniline (6) respectively.

The use of methyl(bismethylthio)sulphonium hexachloantimcnate (1723 for the
synthesis of methylthio-functionalized heterocycles like dihydrefurans (2)“,
methyleneoxazoles (3)5, and dihydrcoxazines (431 from allylphencls,

propargylamides and o-vinylbenzanilides respectively has been recently exploited.
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The general scheme for these reactions implies the transfer of a methylsulphe-
nilium ion moiety from (1) to the multiple carbon-carbon bond with formation of
I;hj'.ir'aniumé’7 or thiirenium®:8:9 ions and releasing of dimethyldisulphide, The
subsequent intramoclecular nucleophylic attack at cne carbon atom of the three-
membered ring intermediate gives rise to the heterocyclic structure.

In this communication we report the reactions of (1) with 2-(2-propenyl)-N-tosyl-
aniline (5} and with 2-allyl-N-tosylaniline {6) which give 3-methyl-Z2-methylthio-
1-p~tolylsulphonylindole (7) and 2-(methylthiomethyl})-1-p-tolylsulphonyldihydro-

indole (8} respectively.
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The reacticn of (6)'9 has been carried out in dichloromethane at 0°C and gave (8}
in 45% yiela.''

The cyclic structure of (8) was deduced from the combination of analytical and
spectroscopic data. The dihydroindeole (8) shows correct elemental analysis and a
mass spectrum with the parent ion at 333 m/2 and the base peak at 272 wn/z,
corresponding to the loss of the -CHoSMe fragment from the parent ion. The TH

nmr spectrum (see Table) is also consistent with the proposed structure.

Table
TH nme parameters for compounds (7}, (8), and (9).2%
Comp. Aromatics MelTs) SMe S0,Me Me CHg(exo) CHa(ring) CH
(7) 8.35-7.13{m) 2.73(s) 2.30(s)® -- 2.32(s)" - -- --
(8) 7.68-7.00{(m) 2.36(s) 2.21(s) -- -— 3.03 and 2.71°¢ 2.8Q(d)d 4.36(m)
(9) 7.75-7.03(m) 2.37(s) - 3.00{s) -- 3.72 and 3.34% 3,06f 4.70(m)

& spectra recorded at 200 MHz in ChClq solution; 6 values from internal

T™S; J in He. b The assignement may be reversed. € AB part of an

ABX system; Jup = 13.43; Juy = 3.97; Jpy =9.46. 9 7 - 6.10. € AR part of an ABX
system; Jdag = T4.04; Jdax = 3.36; Jdgy = 9.46. f Signal partially coverlapped with

the 3.0¢ singlet.
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In crder to properly assign the resconance frequencies of the twoe methylenic
groups, (B8} was oxidized to the corresponding sulphone (9]12. The comparison of
the nmr spectra of (8) and (9] allcwed to determine that the ring methylene
protons were the iscchronous ones and the splitted AB gquartet was due to the
exccyclic methylene group. In fact the change of the oxidation state of the
sulphur atom causes a greater down-field shift ¢f the latter; similarly the
resonances of the two methyl groups of (8) and (9} could be assigned.
The reaction of the sulphonium salt (1) with (5)W3 in the same reaction conditions
gave the indole (?)M which was recovered after usual work-up and column chroma-
tography in 36% yield.
The structure of (7) was fully demostrated by comparison with a samplie prepared
from 3-methylindole by N=-tosylation and reaction of the N-tosyl derivative with
methanesulphenyl chloride. '°
The formation of the dihydroindole derivative (8) can be easily interpreted
assuming the attack of the nitrogen nucleophile at the substituted carbon atom of
the intermediate thiiranium ion (10) formed by the transafer of a methylthio moiety
from (1) to (6).
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On the contrary a rationale for the formation of (7) in the reaction of (%) with
(1) is not straightforward. The key intermediate is supposed to be the
dihydroindole (13} which can be demethylthieclated via {14) and (15) to give {16}.
The reaction of (16] with the sulphenylating agent present in solution gives the
isolated product (see 3cheme).

This reaction scheme requires three equivalents of sulphenylating agents; however
these species can be also generated in situ by reaction between the
dimethyldisulphide and the strong hexachlorcantimoenic acid2 formed during the
reaction.

The reactions here reported represent an easy approach to methylthio-
functionalized indole ring and show the wide applicability of the sulphonium salt

(1} as useful reagent in heterocyclic chemistry.

— HB85—




Scheme

T
Ts )
R NH N, + _H+
+ SMe
Me
{kil} (12}
Ts Ts
y
[MeS"] N -MeSSMe
—_——
+
SMe SIMe
SMe
(13) (14)
TS '
N -n* N [Mes*] .,
. - m—— Y/ -H*
{15} (lé}

ACKNOWLEDGMENT

We acknowledge financial support from "Progetto Finalizzato Chimica Fine e

Secondaria", C.N.R. and from M.P.I., Italy.

REFERENCES AND NOTES
1.For part 3 see G. Capozzi, R. Ottana’ and G. Romeo, presented at the ESOC IV,
Aix en Provence, september 1985; alsc submitted for publication.

2.G. Capozzi, V. Lucchini, G. Modena, and F. Rivetti, J. Chem. Soc¢., Perkin

Trans. 2, 1975, 900.
3.R. Weiss and C. Schlierf, Synthesis, 1976, 323.

4.G. Capozzi, V. Lucchini, ¥. Marcuzzi, and G. Mcdena, J. Chem. Soc., Perkin

Trans 1, 1981, 3106,

5.G. Capozzi, C. Caristi, and M. Gattuso, J. Chem. Soc., Perkin Trans. 1, 1984,

— 586 —




12,

13.

14

HETEROCYCLES, Yol. 24, No. 3, 1986

255.

.G. Capozzi, V. Lucchini, and G. Modena, Rev. Chem. Interm., 1979, 2, 437.

.G. Capozzi, 0. De Lucchi, V. Lucchini, and G. Modena, Synthesis, 1976, &77.

.G. Capozzi, ©. De Lucchi, V. Lucchini, and G. Modena, J. Chem. Soc.,

Chem.Commun., 1975, 248.

.¥. Lucchini, G. Modena, G. Valle, and G. Capozzi, J. Qrg. Chem., 1982, 46,
4720.
.S. Inada, S. Ikado, and M. QOkazaki, Chem. Lett., 1973, 1213.

.Compound {8) was isolated after alkaline (Na,CO4 solution) work-up and column

chromategraphy (5102, eluant light petroleum-diethyl ether, 7:3 v/v]; m.p.
80-83°C. Anal., Calcd. for C17H19N0282; ¢, 61.23; H, 5.T4; N, 4.20. Found; C,
60.93; H, 5.75; N, 4.11%.

Obtained by oxidation of (8) witn m-chloroperbenzoic acid in CH2C12 at room
temperature. Usual work-up and c¢olumn chromatography (8102, eluant light
petroleum-diethyl ether 7:3 v/v) gave pure (9); mp 159-160°C. Anal. Calcd. for
C17H19NOQSQ; c, 55.87; H, 5.24; N, 3.83. Found; C, 56.11: H, 5.62; N, 3.80%.
Obtained from commercial 2-{2-propenyllaniline and tosyl chloride in
pyridine soclution; mp 78-80°C; g nmr, § 7.72-7.7 (m, arcmatics, 8 H}, 5.25
{broad s, 1 H}, 4.67 (broad s, ! H), 2.36 (s, 3 H}), 1.69 {breoad s, 3 H). Mass
spectrum, molecular ion at m/z 287. Anal. Calcd. for C16H17N025; ¢, 66.87; H,

5.96; N, 4.87. Found; C, 66.72; H, 5.88; N, 4.82%.

.mp T0-71°C. Mass spectrum, molecular ion at m/z 331. Anal. Calcd.for

CyqH{,NOpS,5 €, 61.62; K, 5.17; N, 4.22. Found; €, 61.43; H, 5.13; N, 4.72%.

.T. Wieland, 0. Weiberg, E. Fischer, and G. Horlein, Liebigs Ann. Chem., 1954,

587, T46.

Received, 25th October, 1885

— 587 —




