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In the preceeding letter' it was shown that the orientation 

of the addition of p-nitro-benzene-sulphenyl chloride to phenyl- 

acetylene is affected by the solvent since in ethyl acetate the 

main reaction product was, in agreement with our previous Pin- 

dings2, the antiMilarkownikoff adduct I, while in acetic acid the 

Msrkownikoff adduct II is preferentially formed in ?cr?ement with 

Khnrasch's res,llts'. 
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1 As we have alread!: sllqpested , the solvent is not the only 
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factor a-Ffncting the orientation, and the results of the aadi- 

tion to Nubstituted tolanes, hereafter reported, support this 

hypothes,is. 

The addition of p-tolyl-sulphenyl chlbride to tolane in 

ethyl acetate gives in almost quantitative yields a single pro- 

allct: 1,:?-diphenyl-1-chloro-2-p-tolylmercapto-ethylen~ [m.p. 91' 

(ethanol'); sulphone, m.p. 140' (ethanol)] of a probable trans 

.4 configurrrtion . 

The same reaction carried out with p-metoxy-tolane yields 

almost exclusively the l-chloro-1-methoxyphenyl-2-phenyl-2-p-to- 

lylmercnpto-ethylene-1IICm.p. 154-5' (ethylacetate); sulphone, 

m.p. 165" (ethanol)] . The isomer IV has not yet been isolated 

and it. should be, if present, not more than 55 of the products 

of the reaction. 

On i.he contrary the addition to m-chloro-tolnne yield- 8s 

major product (-80s) the isomer IV [l-chloro-1-phenyl-2-m-chlo- 

rophenyl-2-p-tolylmercapto-ethylene, m.p. 83-84' (methRno1); sl~l- 

phone, m.p. 158-160' (ethanol)] , ~3rd as minor one the isomer III 

C- l chlor~-l-n-rhlorophen.yl-2-~h~~i~l-2-tolyl~er~~~~t~-~~thylen~, 
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m.p. 112O (methanol); sulphone, m.p. 173-174' (ethanol)] . 

With p-chloro-tolane both compounds are formed in similar 

amounts: III -60; IVd4O$ I-chloro-1-p-chlorophenyl-2-phe- 

nyl-2-p-tolylmercapto-ethylene-III, m.p. 83-84' (hexane), ml- 

phone, m.p. 141-142' (ethanol); l-chloro-l-phenyl-?-p-chlorophe- 

nyl-2-p-tolylmercapto-ethylene-IV, 

phone, m.p. 179-181' (ethanol)] . 

Quite clearly the addition to 

m.p. 126"- 127' (ethanol), sul- 

tolnnes are directed regul:lrly 

by polar effects even in ethylscrt:ite. In this CRSC, therefore, 

3 our results ere in suhstantinl ngreement with thoo+a of Kharasch . 

4111nhenyl chlorid*-s to t,ol:,ne in chloroform and of p-tolyl-sul- 

rhenyl chloride to e C:csries of allbqtituted tolanes in chloroform 

:UXI ethyl ecetntc ~:LVP :rlso been measurer1 (see trible 1 and pifllre). 
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35’; "rho" = - 1.3 

at 25'; "rho" = - 1.8 

'fhe substituents in sulphenyl chloride, as previously obser- 

ved in the addition to 1-butyne 5 , neither affect significantly 

the rates nor present a definite trend. This is at varisnce to 

what Hogg6 found in the addition of 2-nitro-4-X-benzene-sulphe- 

nyl chloride to cyclohexene and suggests that the two formally 

ea_uivelent reactions substantially differ ir. the dcteils of the 

reaction mechanism. 

On the other hand electron-donor substituents in tnlanes 

accelerate the additions ?. The effect of substituents in both 
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solvents follows the Hammett relationship, when the d 
+ 

constants 

ure used, with fairly high values of "rho" (see Figure). It recon- - 

firms the highly polar chnracter of the transition state and the 

nucleophilic role played by the acetylene derivative. 

The kinetic effect of the solvent is similar to that observed 

in the addition to alkyl-acetylenes5 but it is even greater (see 

table 2); The energy and entropy of activation of the addition 

of p-tolyl-sulphenyl chloride to tolane in chloroform are also re- 

ported in table 2. 

Table 2 

-1 -1 Rates of addition (k in set mol 1) .of p-tolylsulphenyl chlo- 

ride to tolane and to 1-hexyne. 

Addition to tolane in: 

k.103 

Chlorof om t= 00 116 

t = 15” 154 

t = 250 190 

Ethyl slcetute t =. 25' 0.093 

Addition to I-hexyne5 in: 

Chloroform t : 25" 199 

Ethyl acetate t - 25' 9.07 

E(Kcal/no?) log A As(u.e.) 

3.1 

4.8 

7.4 

1.6 

2.5) 

3.4 

- 53 

- 47 

- 45 
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The \.ery low energy of activation and the large negative 

value of .!lS parallel our previous results on the addition to 

alkylacetylenes5 and together with the effect of substituents 

in sulpheryl chloride suggest that the reaction follows a com- 

plex mechanism and that at least one relatively stable interme- 

diate shol:ld be in the reaction path. The same explanation seem8 

to be valid for the different orientations observed in different 

solvents cr with different reactants. 

All the new compounds gave satisfactory analyses. The full 

details of the experimental with the identification of the reac- 

tion products will be given at a later date as well as the techni- 

ques used in the kinetic experiments which are substantially the 

same as previously described5. 
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Personal communication. In the mentioned case, electron with- 

drawing substituents increase the reaction rates following 

the Hammett relationship with 6+ constants. 

Similar results huve been obtained in the alkyl-acetylenes 

5 reactions . 


