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In the solvolysis of triarylvinyl halidesl and sulfona.tes2 the Grunwald-Winstein
m values3ame low for an SNl reaction {(m ~ 0,4). The derived triarylvinyl cations have
long life-time as judged from the observation of a common ion rate depression in
acetolysis.4 Both phenomena are ascribed to steric hindrance in the approach of the
solvent or the nucleophile to the cationic orbital in the tramsition state or the ion.
Alternate explanation involving p—a.ryl participation and formation of phenonium jons
is rejected on the basis of the formation of the same l:l-cis-trans acetate mixture
from the acetolysis of either cis or trans-1,2-dianisyl-2-phenylvinyl ha.l:'.d.es.5
Moreover, the solvolysis rate of the triarylvinyl bromide and the corresponding

ol -bromostyrene in aqueous et:ha.nol1 or DMF6 are very similar. However, since the

4

monoarylvinyl and the triarylvinyl systems differ in m-values,’ in Ha.mmett'sy values

4

7,8

in the selectivity of the ion,  and in the activation energies1 the reactivity ratios

are solvent-, substituent-, concentration- and temperature-dependent. In view of the

9

difficulties in estimation of the inductive effects of -~aryl groups” and since

small rate accelerations may accompany extensive pa.rticipation?’lo comparison of the
two systems may be misleading. Since the degree of P-—phenylthio participation in a
vinylic system was calculated assuming no P-a:ryl pa.rticipa.tionll a comparison of
more similar compounds in a wider solvent range seems desired.

Titrimetric rate coefficients kl for the solvolysis of trianisyl-~ , cis- ard
trans-1,2~dianisyl-2-phenyl~ and l-anisyl-2,2-diphenylvinyl bromides (1)-(4) in 80

EtOH, AcOH and 50~ AcOH -~ 50}3 HCOOH are collected in the Table. In 80;2 E+tOH kl is
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stable during a run, although a concurrent cis~irans isomerization’? which is about as
fast as the solvolysis takes place and the average kl is given. In AcOH and AcOH~HCOOH
mixtures the value of kl change during a run due to both cis-trans isomerization and
common ion rate depression. In both solvents the observed rate coefficient (kobs) obeys
the equation Ke =K / (1 + k., [Br ]/kz[OAc ] ) where k) is the rate coefficient

for formation of the cation, and k_; and k, are the rate coefficients for its capture

2
by bromide and acetate ions,respectively. The values given in the Table are kl values

extrapolated to zero reaction time (klo) from which ion return is eliminated.l?

Additional evidence against a competing addition-elimination process in acetic acid

is the low solvent isotope effect kCH3COOH /kCH3COOD ~1,1 .
e _n
Az-z/ c = C\ Br An. = _B-CH3OC6H4"
1. a0t = arf = an . 2. art = 5 ar =7,

3oart =pPn s ar® =an . 4. art =A% =pn .

The solvolysis rates of 2 and 3 are almost the same in the three solvents studied.
This is in line with the indirect evidence that cis- and trang-2-anisyl-1,2-diphenyl-
vinyl iodides solvolyze in similar rates, which are 1. 38-times faster than that of
triphenylvinyl iodide in aqueous I)l\fL‘F‘.6 Since inductive effects are very similar for 2
and 3 and since in 2 the much better participating anisyl group is trans to the
leaving group while in 3 a much less participating phenyl group is in the trans
position we conclude that nof-uyl participation in the solvolysis of triarylvinyl

13 in agreement with the stereochemical data.5

halides is evident Since the importance

of participation increases in the solvent order: 80% EtOH< AcOH< 50% AcOH~50% HCOOH 14
it can be assumed that in other solvents of higher nucleophilicities than 503 AcOH -
50% HCOOH (e.g. , agueous DMF,6 nitromethane—methanolll) @-aryl participation will be
negligible,

The changes in kl for 1 - 4 are additive as expected for inductive effects. In
80% EtOH replacement of trans and cis (%o the leaving group) phenyl by anisyl enhances
the rate by 31% and 52% respectively, from which k, value for 1 is calculated to be
38.2 x 10—5 seo_l. Similar results are obtained in AcOH if ?—anisyl/(‘ -phenyl

enhancement of 1.9 is used. The higher rate of 3 ocompared to 2 is probably due to the



No.21 1819

Table., Solvolysis of Triarylvinyl Bromides.

5, -3
107K k1 s Bec

Compound 80%4 Bt0H®  ac0H®'®  504400H-50%C00E ©
1 40.8% 6.7°
2 25.2 4.0 29.3
3 29.2 4.2 32.0
4 19.2 2,0°

® 4t 120,3° . P [RX) = 0.0434 , [Na0Ac) = 0.087M . ° At 99.7°.

dFroxnref.l. el.‘romref.4.

shorter distance between the eleoctropositive cis substituent and the C-Br bond. An

analogous explanation was used for the differences between the ionization constants of

cis and trans cinnamic ls.cicls.15
. . . o . -

For 2 and 3 Grunwald-Winstein's m is 0.72 at 100 in AcOH - 50%AcO} =504HCOOH. This
value should be compared to m ~ 0.4 for 1 (leaving group bromide or tosylate) in
aqueous etha.noll or acetone.2 We suggest that this is due to the fact that in these
solvents the transition state is stabilized mainly by electrophilic solvation of the

leaving g:rou;p]'6

and is not very sensitive to hindrance by the aryl groups, while

solvation in the nucleophilic solvents is mainly from the rear and is highly hindered

by these groups.
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