Tetrahedron Letters,Vol.23,No.35,pp 3561-3564,1982 0040-4039/82/353561-04$03.00/0
Printed in Great Britain ©1982 Pergamon Press Ltd.

EXPERIMENTAL EVIDENCE FOR A CORRELATION BETWEEN
ISOSELECTIVE AND ISOKINETIC TEMPERATURES

Bernd Giese* and Woo-Bung Lee

Institut fiir Organische Chemie und Biochemie
Technische Hochschule Darmstadt
PetersenstraBe 22, D-6100 Darmstadt, Germany

Summary: From isokinetic temperatures B (Figures I and II} and activation
enthalpies (Table I) an isoselective temperature of 368 K is cal-
culated for cycloaddition reactions of dihalocarbenes with alkenes.

This is in excellent accord with the experimental value of 360%10 K.

Competition coefficients k1/k2 as well as rate coefficients k1 and k2 depend
on the reaction temperature. Owing to this, selectivities log k1/k2 of molecu-
les Xi can coincide in a narrow temperature range, the isoselective temperature

T. 1). Above and below Ti

is the selectivity order is reversed.
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As an example, in the competition system BrCCl3/CCl4 below 340 K the selecti-
vity of radicals increase in the sequence CH3-<RCH2-<R2CH-<R3C-, and above
340 K the selectivity row is completely reversedZ). In contrast to this tempe-
rature influence on selectivities an analogous inversion of reactivities at
the isokinetic temperature B has been observed experimentally only in a few
cases?) .

Recently we have claimed that the detection of an isoselective temperature
indicates the existence of isokinetic relationships and isokinetic temperatu-

res4). The correlation between isoselective temperatures Tis and isokinetic
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Figures I and II. Temperature influence on the rel. rates (log k,;=0) of CF,
and CBr, cycloadditions with alkenes 1-4.
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temperatures f is given by Eq.(b)4

(AHZ*)i = o.(AH1*)i + const. (a)
(a-1)B,-B
- 1 72

TiS = - (b)

ab, =B,

81 and 82 are the isokinetic temperatures and a is the proportionality factor

between the activation enthalpies of the competitive reactions.

proved Eg. (b) experimentally.

We have now

X
1 3 PN
cx, + o=, — >cd—¢,
R¥ R RV R
1-4
1: R'=r?=R%=Rr’=cH, 3: R'=r?=cH,,r=r%-H
2: r'=r?=r3=ch,,R%=H 4: r'=r*-cu,,r?-r*-n

In competition
tuted alkenes 1-4

ments of the rel.

reactions of dihalocarbenes CX
the isoselective temperatures remain constant
rates between 223 and 423 K (Figures I and II) show, that the

with various methyl substi-
5)

2
Measure-

isokinetic temperatures of cycloadditions with CF2 and CBr2 are 620 and 230 K,

respectively.
factor a=-0.68 results.
isoselective temperature Tis=368 K can

excellent accord with the experimental

From the activation enthalpies (Table I) a proportionality
Using the data B1=620 K, Bz=230 K and a=-0.68, an

be calculated from Eq.(b). This is in

value of 36010 Ks)

Table I
Rel. activation enthalpies AHif of the cycloaddition of dihalocarbenes CF2 and
CBr, with alkenes 1-4 (AH3*50.0).
RIS S
Alkene CF2 CBr2
1 14 -10
2 7.9 -5.8
3 0.0 =0.0
4 -11 6.9
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