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Summary.

ADDITION

Absolute rate constants were determined for the additions of 5 L-X-substituted
ArCCl
(X=CF3, Cl, H, CH , CH30) to tetramethylethylene,
trimethylethylene,
trans-pentene,
and 1-hexene; goo a Hammett correlations were obtained with p = +1.4 - 1.6.
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Table I.

Absolute

Rate Constants

for Additions

of PX-C~H~CC~

to Alkenesa

X
CH30

Alkenes
Me2C=CMe2

CH

Cl

Hb

3

CF3

PC

1.4 x 10 7d

1.2 x 108

2.8 x lOa

3.3 x 108

1.5 x 109

1.5

Me2C=CHMe

7.7 x lo6

4.9 x lo7

1.3 x lo8

1.8 x lOa

6.8 x lo8

1.4

t-MeCH=CHEt

4.4 x lo5

1.8 x 106

5.5 x lo6

7.5 x lo6

4.9 x 10'

1.5

CH,=CH-fl-C4Hg

1.3 x 10 5d

6.2 x lo5

2.2 x lo6

2.3 x lo6

1.8 x lo7

1.6

aRate constants are in L/mol-set and were determined in alkene/isooctane
solution at 23OC by
laser flash photolytic methods; see text and refs. 2c and 2d. Reproducibilities
ared<+ 10%
unless otherwise noted.
bThese data differ slightly from those previously reported
due to
modifications
in equipment.
All data reported here were determined under identical conditions.
'p values are rounded to 2 significant figures.
All correlation coefficients were >0.99.
For
U+ constants, see ref. 6a.
Reproducibility
is f 15%.
P
Table II.

Relative

Reactivities

for Additions

of p-X-C6H4CC1

to Alkenes a,b

X
Alkenes

CH30

CH

3

H

Cl

CF

3

Me2C=CMe2

1.00

1.00

1.00

1.00

1.00

Me2C=CH

0.37

0.26

0.25

0.22

0.24

2

-t-MeCH=CHEtC
CH2=CH-;-C4Hg

C

0.038
(0.031)

0.028
(0.015)

0.028
(0.020)

0.029
(0.023)

0.033
(0.033)

0.017
(0.0093)

0.012
(0.0052)

0.012
(0.0079)

0.012
(0.0070)

0.012
(0.012)

a

Relative reactivities were determined at 25OC in neat alkene mixtures.
Product separation
and quantitation was achieved by reversed phase hplc on a Waters C-18 RCM column, using CH3CN
or lo-15% H20/CH CN as eluents, a calibrated uv detector, and an electronic integrator.
Results are genera 2 ly averages of 2 or more runs and were usually determined in competition
against isobutene.
Reproducibilities
were <* 9%, and all but 3 cases were <?r 5%. Appropriate
cross-checkslb were done.
bValues in ( ) are calculated from the absolute rate constants of
Table I. 'Relative reactivities are based on the sum of the syn/anti cyclopropane mixture
obtained with this alkene.
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