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Summaxy: The inversion of the reactivity order of R2C@4SCl in Ad~~eaotionrr 

with R'CgHqCH-CB2 owing to the variations in $ and R2 haa been found and in- 

terpreted in term of two kinetically distinguishable Ad.@ mechanima. 

Recent inveatigatione of RSHal additions to olafins have ahown that generally 

accepted ' epimlphonium mechanism could be realized only with the u8e of stmn 

gly polarized complexes of RS*BPi type 2. Actually the addition of covalent 

RSHal under usually adopted non-polar condition occur6 without the interventi- 

on of the epeoies with complete dissociation of S-Cl bond(euoh a% J._)Lut via 

less polar intermediates of ion pair type(such a8 2_) or even via non-ionic d- 

eulphurane type(euch a8 ,3_). 

!l&ese conclusions were drawn both from the data on the reactivity of epiml- 

phonium iorm a8 stable speciee 2 and the studies on the variation8 of the cour- 
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Be of RISBal addition under the conditions of increased polarity ("doping-addi- 

tion' 2'3)* At the eeme time the kinetic criteria sub8tantiating the mltipli- 

Cits Of mechanieraa olmatillg in this reaction thus far were 18CkimgJJp to the 

present all available kinetic data were uuiverglelly interpreted in terrms of the 

f0rrtrrtfOn Of bridged ionic intermediate Aat the rate detedning etep . 1,495 

Hmever in the vast majority of thees studiea ouly the effects of the aubstitu- 

ents in Olefina on the reaCti0n Fates were fnveetigatedi*4,lhe eubstituent ef- 

fects in ArSR81 have been studied only for the addition of the series of 4-x 

8ubstituted 2-B02CgH4SKal to cyclohexene 5 and eatiefactory correlation with 

g+ W8B found (p +=rO.i'15 and -0.667 for chloride and bromide respeatively). 

Here We present the result of the studies of atmctural effecte of the sobeti- 

IUentB in both olefine end ArSC!l on the rates of their reactiona in Aco# at 25: 

uX!der theee condition8 the reaction yield8 mainly ~-chlor08ulphide8 aocorapd- 

ed by the fommtion of varying amount6 of eolvoadducte(IR end RMR).The rates 

were determined by the measurement of ArSCl consumption either by etap-flow me- 

thod 0r with the u8e of comentional tit&metric technique.The initial ooncen- 

trationa of the reagent8 weme ia the range of O.OO5-O.05 mol/l.In all caged 

the reactions were found to proceed a8 the eecond order prooeases,first order 

in each of reegeata.For the variouplly eubetituted styrenee,% extellent oorre- 

18tiOn of lag k with Rrowkamoto 6+ con8tante for Bub8tituent8 Ri waa ob- 

eened in agreement with litsreture data 4m The date given in Fable chow that 

the reecti0n rate iucreaeee mnotonouely with the increase of electron-relea- 

eing ability of R' in 8tyreIB8 5 !Phe absolute value8 of ~~decreeee with the 

increase of electronTelea8ing propertiee Of R2 in ArSCl, 2 

Harrerer the comideretion of the etzuctural effecte of the eubstituents R2 in 

reageut@~revesla rather peculiar pattern of &p-type of correlation. The re8- 

pective data em exhibited at Fig where the value8 of log kRl/lqI are plotted 

m.& for Riin olefins 5 The FLg eridenoea that for electron-withdrawin sub, 

etituent8 R1 in ~tgmne8 &the rate of addition increaees with the increase 0f 

electrondonating ability of R2 group in reagentz( ?2<0) % In other WOrdS 

the effect8 eimilar to those described earlier 5 are ob8eTPed. On the contrary 
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in the region of electrowreleaeing eubatituente B*in etyrenea the reaction xq 

te increase8 with the growth of electron-withdrawing propertiee of I? aubetitw 

ente 1pzc p2>01 6. To the beet of our knowledge wch duel effectr R2 eubeti- 
tuente on the r&e of ArSCl addition have never been obeened 7. 

Table. Rat8 aomtarIt8, k(l/mal-138t3), 
and par8metere of correlation 

m-R02 

H 

p-CR3 

p-3 

-pi - 
r 

a 

0.16+0.01 0.75~.04 1c.Xo.2 

6.91to.3 10.2iQ.2 11.2M.4 

Z6.460.5 2322 

279&6 76!t9 ---------_ 
-2.15 WI.37 

0.996 0.995 0.991 

0.1473 0.1022 O.Io63 
ng. Depsndsnce of lg-V%.& kai + . 

%I 
se discovered PhenoaPena clearly indicates the exietence of two regiom of 

mechanicw for the reaction under etuQ the rat% of addition in tieme mgiens 

being controlled W the opposite electronic effecte. 

We BWg%et the folloring interpretation of these data. Since the negative 

SW bf fi weta fatlnd for all the rsaotion series the process ehould be fanive- 

eally eoneidersd ae the electxwphilic additioa.In terse of frontier orbital 

deemiptioa the A+r8aotioPs are, interpreted ee electron tmfer from HOMO 

of the doncm(Tf -orbital of alefine) to UWO of the acceptor(&=orbitel of S-Cl 

bondj8*'.The net resrrlt of %hie oharge transfer neat be the polariaetion of 

S&l bond leading to the formation of ion pair intermediates and(es extr%m%) 

epieulphonium ion (g8nd ~reapectivelg).This prace%~ ehould be gen%r%l.ly fa- 

cilitated w the increase of electron-donating ability of eubetituenta in %.l- 

k%n%s.HoWev%r,the tr%nei%nt ohasge on the eulphur atom iS the mbjeat t0 the 

competition between two opposite proceeeest the charge trallefer fmm olefin to 

~agent(bcstiJaaking proceea) generating the transient mgative charge on the 

eulp& atom wd the dissociation ef S&l boad(bond-breaking prOc%%e)* 

m8 expefiwntel data preeented in this paper on the inversion Of tiSC1 re- 
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activity order clearly indioate that these electron transfer processes,namely 

from olefine to reagent and from sulphur to chlorine,could proceed in non-syn= 

Chronous manner.Thus,for olefins bearing etrongly donating substituents the 

forwer prooess takes plaos more readUy than the latter one(p,>O) and vice vep -- 
$& The presented data disclose the realization of two kinetically discernable 

mechanisms for AdR-2 general process. 
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