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INTRAMOLECULAR CYCLISATION USING METHYL(PISKETHYLTHIO)SULPHONIUM SALTS.
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Abstract - The reaction of methyl(bismethylthi1o)sulphonium hexachlorec-
antimonate 1 with N=-(Z-allylphenyllbenzamide 2 gives the &4-methylthio-
methyl-4,5-dihydro=-3,1-benzocxazepine &. Other electrophilic reagents
reacts with 2 to give exclusively or preferentially products of addition
to the allylic double bond.
In recent years we have introduced the use of methyl(bismethylthiolsulphonium
hexachloroantimonate 1 as a synthon of methylsulphenylium ion (mes™) for the

cyclofunctionalization of properly substituted alkenes and alkynes.

2 3

In this way, methylthio-functionalized dihydrobenzofurans, methylene-cxazoles,
d1hydrooxaz1’nes,4 indoles and dihydroindote51 have been obtained from o-allyl~-
phenols, propargylamides, o=vinylbenzanilides, o-vinylbenzenesulphonamides, and o-
allylbenzensulphonamides respectively.

We report here some preliminary results on the application of this reaction to the
synthesis of the 3,1-benzoxazepine system for which the available synthetic
approaches are Lim1ted.5

The suitably substituted alkene 2, prepared from the corresponding aniline
der1vat1ve,6 was reacted with the sulphonium salt 1 in dichloromethane at 0°¢.
Addition of n-pentane to the reaction mixture gives the benzoxazepinium hexa-

chloroantimonate 3 which was recrystallized from dichloromethane- n-pentane to

give pure 3 in 40% y1eld? (eguation).
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Treatment of 3 with aqueous sodium bicarbonate soclution and column chromatography
{gluant Light petroleum - diethyl ether 7:3) gives 4-methylthiomethyl-4,5-dihydre-
3,1-benzoxazepine & in guantitative yield.

Compound &8 gave correct elemental analysis and spectroscopic properties in
agreement with the proposed structure. In particular the mass spectrum showed the
motecular ion at 283 m/z and the ion at 222 m/z, corresponding te the Loss of the
CHySMe moiety as relatively intense peak. The TH nme spectrum showed, besides the
S-methyl and aromatic protons resonances, twoc ABX systems due to the two methylene
groups coupled with the same methine proton.QJThe 13C nmr spectrum gave more
compelling informations on the structure of 4:10 the 4=C was found as doublet at
6 81.71 and the 2-C as a singlet at § 151.34.

Other electrophiiic reagents were alsc tested for the ring closure of 2.

The attempt to cyclize 2 by acid catalysis using methanesulphonic acid gives 5

11

only, the addition product of the acid to the carbon-carbon double bond. The

reaction of 2 with methanesulphenyl! chloride gives a 1:2 mixture of & and 612

which is the adduct of the sulphenyl chloride to 2.
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The results above reported clearly show the stronger tendency of the sulphonium
salt 1 with respect to other electrophilic reagents to promote the ring closure of
2 to the seven-membered ring product.

This behaviour 1s possibly due to the absence in this reagent of & strong
nucleophitlic counterpart which may compete with the poorly nucleophilic amidic
oxygen of 2 for the attack at the positively charged intermediate which, in the
case of the sulphenic electrophiles, should have the structure of a thiiranium

10”.13
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temperature, 200°C.
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room temperature for 30 min. After usual work-up the reaction mixture was
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chromatcgraphed tsioz, etuant Light petroleum-diethyl ether 7:3 v/v} to give
the unreacted 2 (0.4 mmol) and 5 (D.44 mmol, &44% yield) mp 123-125°%C. 1H nmr in
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Hz), 2.53 (s, 3H), 1.53 (A part of an AzX system, 3 H, dax 6.10 Hz), Mass
spectrum, molecular ion at m/fz 333.

Equimolar amount of 1 and methane sulphenyl chloride in dichloromethane at 0°¢C
were reacted for 2 h giving after work-up and column chromatography (SiOz,
eluant light petroleum=diethyl ether 7:3 v/v) & (25% yield) and & (52 % yield).
Compound 6 gave correct elemental analysis and a mass spectrum with the
molecutar dion at 319 m/z. The regivchemistry of the addition of the
methanesulphenyl chloride to 1T has been deduced from the chemical shift values

of the |

H nmr spectrum and in particutar from the low vatue of the methine
proton (8 4.25). "W nmr in cDClg: & 8.42 (broad s, NH), 7.95 (m, 2 H,
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