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The addition of aulphenyl halides to acetylenes has not 

been widely studied and them are some ambiguities on which 

orientation is preferred when the addition to :?::ym_mctric sub- 

etrD+.cs is considered. 

Cur previous study' on the addition of sryl-sulphenyl chlo- 

rider tc come alkyl- and aryl-acetylenes in ethylacetztc snd 

chloroform showed th?t the reaction occurs with an antiYarkowni- 

knff oricntntion yieldirE products of gcnernl formula I. Si.milar 

rcsulto were ohtxincd by other authors in similar systems . 
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Howiver Kharasch recently reported3 that the addition of 

3-4-rlini!rob(?nnecn-sulphcnyl chloride to phenylacetylene in ace- 

tiz acid yields the normal (Markownikoff) adduct (form IJ) . 

The kinetic of the process has also been studied by Khn- 

3 4 rrzsch ard oursnlvcs end, even if different reagents snd sol- 

vents wers used, the results agresd in s?lggesting an ioni? me- 

chanism . 

On ths other hand in the rclstcd reactions with ethyl?nic 

derivatives rnan~ examples of not a unio_ue orientation of the 

addition ?re available5 and i.t seemed probable that Kharasch' 

and our findings on the addition to acetylenes were in fact li- 

miting an?. opposite cases: i.e. both orientation ere possible 

within the sane general mechanism and the one may prevail on the 

other by ainnr r-haages in the solvents end/or the structure of 

the reagents . 

Following this idea we begun a wide research on the factors 

affecting the oricntntion of the addition of sulphenyl chiorides 

to asymmetric acetylenes and the first results are reported in 

this lettl:r . 

Yhen p-nitrobenzen-s~~lph_r.::l chloride is rer?ctcd with &he- 

nylacetylene in ethylacetate, chlorcfoz -II? noetic acid clesrly 

appeared that the solvent ~;lrys, in this c-se, a major role. In 

fact both prodllcts (form I and IT) were ohtaintid in the three 

solvents ‘x~t'whilc in ethylscetatc the entiE!~~rkownikoff nddllct 
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(form I) is dominant, in acetic acid the isomer (Markownikoff 

adduct, form II) is largely favoured and in chloroform both 

compounds are formed in similar amounts . 

The detailed results are given in the following table . 

Solvent. 

Ar-S 

(1) (11) 

Ethylacetate 85 15 

Chloroform 65 35 

Acetic acid 20 80 

The above results emphasize the effect of the solvent but 

research in progress in this laboratory suggest that both the 

structure of acetylenes and of sulphenyl chlorides play their 

role. In fact the additions of p-tolyl-sulphenyl chloride to sub- 

stituted tolanes are regularly directed by polar effects (see 

following letter) and in any case it seems improbable that the 

total disagreement between Kharasch' 
3 and our findings' depends 

only on the solvents . 

The addition of p-nitrophenyl-sulphenyl chloride to phenyl- 

acetylene in ethylacetate, chloroform and acetic acid have been 

carried out in thL' usual way' . 



‘~402 No.19 

As shown in the table the nain product of the reaction in 

-1cetio rcid is l-phenyl-l-chloro-%p-nitrophenylmercapto-ethy- 

lene (form IT: R = phenyl; Ar = p-nitrophenyl) and it may be 

6 
gurified by cristallization: m.p. 83'-84' (methenol) . 

The structure of II has been proved by comparison with the 

product obtained by chlorination of p-nitrophenyl-phenacyl-sul- 

phide' and successive dehydrochlorination following the method 

su~~este~i by Khsrasch 3 . 

l-P'?enyl-l-chlnro-2-p-nitrophenylmerca~to-ethylene yields 

quantitatively by oxidation the corresponding sulphone (III) : 

m.p. 123'-125" (methanol) . 

The isomer (form I: Ii = phenyl; Ar = F-nitrophenyl) has 

been iso:Lated in good yields from the reaction i.n ethyl acetstc 

(see tab'lc): n.p. 80°-820 (methonol), and it may be oxidized to 

sulphone (IV) by pcracetic acid in acetic acid': m.p. 134G-1350 

(ethanol) . 

The procf nf structure I of the adduct m.g, 80'432"'is eivcn 

by the r,?nction cf n!~7~hone TV with potassium hydroxide in ctha- 

no1 watt:? which yields p-nitrophcnyl-bcnzgrl-s~l~.~~onc (V): m.~. 

169' 
7 

-171" (ethanol) . 

The determination of the ratio of the two isomers have been 

ce.rried or!t hy on ir,frsred technique besod on the snlphoncs. The 

onalynis on the snli;hides gives poorer results, bnt in substan- 
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tial agreement, for the spectr- of the two isomers are not diffc- 

rentiatod enough . 

Full details of the experimental as well as of the results 

of a wider investigation on this topic will be given at a lster 

ante. 
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