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Summary: The inversion of the reactivity order of RZCGH4SCI in Adgwreactions
with RYCgHyCH=CHp owing to the variations in K! and R has been found and in-
terpreted in terms of two kinetically distinguishable AdE-E mechanisms.

Recent investigstions of RSHal additione {0 olefins have shown that gemerally
accepted 1 episulphonium mechanism could be realized only with the use of siron
gly polarized complexes of RS'BF; type 2. Actually the addition of covalent
RSHal under usually adopted non-polar condition occurs without the intervenii
on of the species with complete dissociation of S~C1 bond(such as ;lv)but via
less polar intermediates of ion pair type(such as 2) or even via non-iomic &-
sulphurane type(such as gv).

These conclusions were drawn both from the data on the reactivity of episul-

vhonium ions as stable species 2 and the studies on the variations of the cour-
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se of R3Hal addition under the coniitions of increased polarity ("doping=-addi=-
tion" 2s3), At the same time the kimetic criteria substantiating the multipli~
city of mechanisms operating in this reaction thus far were lacking.Up to the
present all available kinetic data were universally interpreted im terms of the
formation of bridged ionic intermediate }N at the rate determining step1’4’5.
However in the vast majority of these studies only the effects of the substitu-
ents in olefins on the reaction rates were investigated1’4.ﬂ:e subsgtituent ef-
fectes in ArSHal have been studied only for the addition of the series of 4-~X
substituted 2~-N0,CgH SHal to cyclohexene 5 and satisfactory correlation with

6 * was found (p*=-0.7I5 and ~0.667 for chloride and bromide respectively).
Here we present the result of the studies of structural effects of the substi-
tuents in both olefinme and ArSCl on the rates of their reactions in AcCH at 25¢
Under these conditions the reaction yields mainly gs-chlorosulphides accompani-
ed by the formation of verying amounts of solvoadducts(IR snd WMR).The rates
were determined by the measurement of ArSCl consumption either by stop=flow me-
thod or with the use of conventional titrimetric technique.The initial concen=-
trations of the reagente were in the range of 0.005~0.05 mol/1.In all cases
the reactions were found to proceed as the second order processes,first order
in each of reasgents.Por the variously substituted styrenes,h excellent corre-
lation of log k with Brown-Okamoto ¢* constantes for substituents R} was ob-
gerved in agreement with literature data 4, e data given in Table show that
the reaction rate increases monotonously with the increase of electron-relea=-
ging ability of r! in styrenes 4, The absolute values of p; decrease with the
increase of eleciron~releasing properties of R in ArscCl, s

However the consideration of the structural effects of the substituents P in
reagenis 5 reveals rather peculiar pattern of ép ~type of correlation. The res-
pective data are exhibited at Fig where the values of log knl/kﬂ are plotted
vs.é* for RY in olefins 4. The Fig evidences that for electron-withdrewing sub:
stituents R* in styrenes ,év the rate of additien increases with the increase of
electron-donating ability of " group in reagent 5 ( pa< 0) ©. In other words
the effects similar to those described earlier 5 are observed., On the contrary
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in the region of electronwreleasing substituents R%1 in 8tyrenes the reaction res

te increases with the growth of electron-withdrawing properties of R® substitu~
. 6

ents in 5( 92>0) « To the best of our knowledge such dual effects X2 substi-

tuents on the rate of ArSCl addition have never been observed 7.

Zable, Rase commtants, K(1/ncl;enc), P,
g R? p-NO, H p-CHj
m=N0,  0.1640.0I 0.75+0.04 I1.3t0.2 +
H 64940.3 10.240.2 II.240.4 -F,E -0,4 0,8
p~CH3 |16.4130.5 2312 I5.640.1 o R5=P-NO; 10}
3-0353_ 219:5 _ _76:5_9 _ _5036 . Ry=H

01 2,15 ~I.37 -1.06 © Ry=P-CHy 70}

r 0.996 0.995 0,991

8 0.I1473 0.1022  0.1063

Fig. Dependence of 1g —:—:—{'vs. ¢,
The discovered phenomena clearly indicates the existence of two regioms of
mechanisms for the reaction under study the rate of addition in these reglons

being controlled by the opposite elecironic effecis.

Ve suggest the following interpretation of these data. Since the negative
8ign of pL was found for all the reaction series the process should be univere
sally considered as the electirophilic asddition.Ir terms of frontier orbital
description the Adg-raactions are interpreted as electron transfer from HOMO
of the donor(s -orbital of olefine) to IUMO of the acceptor(<’=orbital of §~C1
bond )87, Me net result of this charge trensfer must be the polarization of
S~Cl1 bond leading to the formation of ion pair intermediates and(as extreme)
episulphonium ion (2 and 1 respectively).This process should be generally fa-
cilitated by the increase of electron-donating ability of substituents in al-
kenes. However,the transient charge on the esulphur atom is the subject to the

competition between two opposite processes: the charge trapsfer from olefin to

reagent ( bond-making process) generating the transient negative charge on the
sulpbur atom and the dissoclation of S~C1 bond ( bond~breaking process).

The experimental data presented in this paper on the inversion of ArSCl re-
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activity order clearly indicate that these electron transfer processes,namely
from plefine to reagent and from sulphur to chlorine,could proceed in non-syn-
chroncus manner.Thus,for olefins bearing strongly donetimg subatituents the
former procese takes place more readily than the latter one( ?2)0) end vice ver~
88, The presented data disclose the reaslization of two kinmetlcally discernable
mechanisms for Adg-2 general process.
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