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sign could be determined. It is apparent, from
the results listed in Table 7, that the signs of
OAH*/OP and AVy* — TOAV,*/0T are in agree-
ment with eq. 20.

Although it is not presently justifiable to
extract numerical values which would permit
rigorous checks of the validity of eqs. 19 and 20
for pseudo thermodynamic parameters, the agree-
ment of signs obtained in these complex second
derivative relationships serves to establish further
the credibility and reality of the mixed second
derivative parameters obtained from exhaustive
examination of the temperature and pressure
dependence of the rate of this solvolytic reaction.

Conclusion

(I) The extremum behavior exhibited by the
activation parameters, as a function of solvent
composition, holds clues to our understanding
of kinetic solvent effects. Explanation of these
extrema requires knowledge of both the initial
and transition state solvent dependences.

(2) The extrema observed in AH*, AS*, and
AV* are also present in the second derivative
parameters. These latter exhibit more pronounced
extremum behavior and, as in the study of AH*
and AS* behavior, may further aid our compre-
hension of these systems.

(3) The analogous behavior of the activation
parameters and non-kinetic properties of the
solvent itself indicate that the extrema in the
former are related to solvent structure.

(4) The validity of Maxwellian type relation-
ships in this pseudo thermodynamic system
supports the application of real state thermody-
namics to kinetic systems.

(5) The evaluation of a third derivative of the
rate, the temperature dependence of OAV*/0OP is
at present premature. Figure 9 suggests that
OAV*/O0P is temperature dependent, but this
dependence is small. This demonstrates that, in
spite of the extreme accuracy of the data, still
greater reproducibility will be necessary to permit
the determination of third derivative pseudo
thermodynamic parameters.

The authors would like to acknowledge the assistance
of Dr. Moyra Mackinnon and Mrs. Margaret Estep who
determined the partial molal volumes and the partial
molal heats of solution respectively. Financial assistance
for this research was provided by the National Research
Council of Canada.

2405

1. S. WinsTEIN and A. H. FAINBERG. J. Am. Chem.
Soc. 79, 5937 (1957).

2. E. TommMmiLA, A. Korvisto, J. P. Lyyra, K. ANTELL,
and S. HEmmo. Ann. Acad. Sci. Fenn. Ser. A, II, 47
(1959).

3. J. B. HynE and R. E. RoBERTSON. Can. J. Chem.
34, 931 (1956).

4. H. S. GounkiNn, I. Leg, and J. B. HYNE.
Chem. Soc. 89, 1307 (1967).

5. H. S. GoLiNkIN. Ph.D. Thesis. The University of
Calgary, Calgary, Alberta, 1966.

6. D. D. MacpoNALD. Ph.D. Thesis. The University
of Calgary, Calgary, Alberta, 1969.

7. R. E. RoBerTsoN and S. E. SUGAMORIL
Chem. Soc. 91, 7254 (1969).

8. E. M. ArNETT, W. G. BENTRUDE, J. J. BURKE, and
P. McC. DuGGesLy. J. Am. Chem. Soc. 87, 1541
(1965).

9. B. BensLeEy and G. J. Konnstam. J. Chem. Soc.
4747 (1957).

10. E. TomMmiLA, E. PaakkALA, U. K. VINTANEAU, A.
ERrvA, and S. VARILA. Ann. Acad. Sci. Fenn. AII
91), 1 (1959).

11. E. ToMMILA.

12. F. Franks and D. J. G. Ives.
(1966).

13. J. B. Hyng, H. S. GouinkiN, and W. G. LAIDLAW.
J. Am. Chem. Soc. 88, 2140 (1966).

14. E. A. GUGGENHEIM. Phil. Mag. 2, 538 (1926).

15. H. S. GoLinkIN and J. B. Hyne.  Can. J. Chem. 46,
125 (1968).

16. J. B. HynEg, R. WiLLs, and R. E. WONKKA.
Chem. Soc. 84, 2914 (1962).

17. R. E. RoBERTSON, R. L. HEPPOLETTE, and J. M. W.
Scort. Can. J. Chem. 37, 803 (1959).

18. M. G. Evans and M. PorLanyi. Trans. Faraday
Soc. 31, 875 (1935).

19. H. S. GouinkiN, W. G. LAmLAW, and J. B. HYNE.
Can. J. Chem. 44, 2193.(1966).

20. B. T. Bauiga and E. WHALLEY. Can. J. Chem.
48, 528 (1970).

21. E. M. ArRNETT. In Physico chemical processes in
mixed aqueous solvents. Edited by F. Franks.
Heinemann, London, 1967.

22. A. W.LawsoN and A. J. HuGHEs. In High pressure
physics and chemistry. Edited by A. S. Bradley.
Academic Press, London, 1963.

23. S. D. HamaaN. Physico-chemical effects of pres-
sure. Butterworths Scientific Publications, London,
1957.

24, E. WHALLEY. In Advances in physical organic
chemistry. Vol. 2. Edited by V. Gold. Academic
Press Inc., New York, N.Y., 1964.

25. K. E. WEALE. Chemical reactions at high pressures.
Edited by M. B. Donald. Spon’s Chemical Engi-
neering Series, London, 1967.

26. M. J. MACKINNON. Private communication.

27. J. B. HynE. In Hydrogen bonded solvent systems.
Edited by A. K. Covington and P. Jones. Taylor and
Francis Ltd., London, 1968.

28. J. E. StuTCHBURY. Aust. J. Chem. 9, 536 (1956).

J. Am.

J. Am.

Acta Chem. Scand. 20, 923 (1966).
Quart. Rev. 20, 1

J. Am.

29. K. E. WEALE. J. Chem. Soc. 2959 (1954).
30. B. T. BaLiGa and E. WHALLEY. J. Phys. Chem. 73,
654 (1969).




