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AMrack PhthalimtXcsa&myl chlotie 1 teacIs with activated arenes 2&g, to give ttwnosnbstituted 
hivatives h-g. tiyahq~yl cmt.pow& Ja-$ have &en used as suitabie source of a - 
oxotidones (~thiqinmtes) lo-d, which act as heterodienes in 4+2 cycloaddtiion reacths, 

The maction of sulfenyl chlorides with aromatic compounds to give substitution products is genemtly 

pexformed in the presence OF Lewis acids such as zinc chloride, tin(IVj chloride, or boron tr3luoridc. as 

catalysts2, Examples of direct reactions of reactive sulfknyl b&&s and activated substmtcs mid, but 

ftequcntly in these cases polysubstitudon is ohservcd4, qccially with pknols5. 

In the developnwnt of our studies regarding the reactivity of sulknic deri~alives~*~~~*~, we observed that 

pbtba&~&sulf&yl cblcaid~ 1 rwcts with activated atww, at room temperature and without catalysts, giving 

only monosubstitution products (Scheme 1). 
In this commmication we report the simple synthesii of aromatic mamsulfenyl daivatives 3n-g from 

moneactivated and diactivated aromatic rings 2a,b,f,g (Table l), or from condensed aromatic hydrocarbons 20 

e (Table 1). We also report our @imky investigations on the reactivity of l-hydroxy-2-phthalimide~yl 

derivatives 3a-d as source of a-oxothiones (orrho-tbioquinones) 4a-d; these hit&to unknown qx&s can act 

as heterodknes in inverse electron demand Diels-Alder reactions (Scheme 2). 
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Scheme 1 
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TheceactionofEtith2a-gis@orrncdatroomtc~ in chLoroform as solvent; the conversion is 
gcncdly complete in two hours and isolation oft-he monosulfcnyL derivatives 3a-g is accomplish~L washing the 

ttaction mixtut with a saturated sol~~tion of sodium bichmam and extracting the aqueous phase in 
chlorofm (Table 1). 
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Polysubstihded &rhtives were not dmctcd mitkr when activated rings reacted with 2.5 equivalent of 

1, nor when isolated monosubstituted derivative 3b was nacted with aa excess of 1. 

In our conditions monosubstituted mmes, except 2f, did not react. In fact the presence of two activating 

groups or of one electron donating substituent and a condensed ring is necessary, maming that a cmsickmble 

activation of the reaction cenbe is xquestedg. 

As we prwious~y underfined phthahnik anion is an effkht kaving group1@~10 leading to 

thhca~bonyl species79g; looking at ammatic sdfenyl derivatives we observed that treating compounds 3a4 

with pyridk they undergo an 1,mon of the pkh&mide residue. to form reactive u-oxothiones (&JI+ 

thioquinones) 4a-d, These latter specks have been trapped by ethyl vinyl ether with consequent 

learomatizadon of the benzene rings {Schem 2). The don was monitored by 1H nmr and when the 

conversion was compk the uulc was washed with safuratcd zlmmonium chloride and extracted with rz- 

pentane, which allows the eliminatinn of the insoluble phthaXmi&. Flash chromatography gave pure 

cycloadducts 5 in satisfactnry yields uabke 2). 

TmblmZ.RnctbnsofEthMWwlEthuwUha-Oxothbmem4ed 

React.tims(h) 

Yield(%) 

5s 6b !5e 5d 

!W) gob1 24a) ISa) 

58 a0 a7 85 
a) At Boot in CHC$. b) At room temperature in DMF 

Another mmarkable msult obtained using orrho-thioquinones species as dieue is ~~prex~ted by the total 

iegio control ouxning during the LXX&I which affods a &I& isomer. Indeed ub iddo mokdar 

cakukttiondl allowad to rationalize these results, since, as alrtady reported for aliphatic oxothiones*, they 

indicated a most favourable in&action between the LUMO of the oxothiones and the HOMO of the ethyl vinyl 

ether, typical for inverse electron demand Dkls-Alder reactions, and showed a higher eleclron density on the 

C=S bond of the ort&thiuquinone’s LIMO and on the CH2 of the ethyl vinyl ethefs HOMO leading to a 

preferred regioisomer fomlation~. 

spectroscopic data confirmed the projIoscd stnlchUes for cycluaddWts 5a-d which have diugnustic 

acetalic protons whose signals are in the 5 to 6 ppm m&2. 

A second aspect of dl-oxothiones reactivity we studied rcgard their chemical bcbaviour in prcscace 

of dienes, When product 4d rcackd with 2,3dimethylbutadiene, the spire cycloadduct 6 was formed albeit 

in low yield (46%) (Scknc 3). 
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3d 4d 6 

scheme 3 

In this case only the C-S double bond of 46 was involved in the cycloaddition, and 4d no longer 

acted as a diene. Indeed in the presence of the diene the oxothione xeactivity as dienophile is mfen-ed. 

Robably owing to the lack of retaromatization of the naphtlulenic ring the -on is very slow ; it 

was performed at 60 Oc in chloroform, but after ten days starting material was still present Higher 

temperams did not substantialIy improve the conversion. 

The spire compound 6 is stable and it can be easily purified by flash chromatography on silica gel. 

Detailed studies regarding &KJ-thioquinones role in 4+2 cycloadditions are currently in progress in our 

lllbOratorieS. 
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