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Using the standard techniques of polymer chemistry, (1, 2, 3) the

chain transfer constant has been determined in styrene solution at 60°

for the following compounds: Propyl disulfide, isopropyl disulfide,

f-butyl disulfide, propyl peroxide, isopropyl peroxide, and £-butyl peroxide.

The rate constant for the unimolecular, homolytic scission of the three

peroxides has also been measured. Table I gives the data. Comparable

data for benzoyl peroxide and disulfide are also given.

TABLE I

Radical reactions of peroxides and disulfides compared

ROOR RSSR

R= k,,f C x 10* C x 10*(2)

Propyl 2.7x10-9 (3,5) 8.4(3,5) 23.4

Isopropyl 2 x 10-9 (3, 6) 6. (3,6) 6.60

t-Butyl 1 x 10-9 (6) 8.6 (6) 1.42

Benzoyl 2.5x10-6 (3) 550. (3) 107.

The unimolecular dissociation constants for all three aliphatic per-

oxides are similar. This reflects their similar bond energies and

dissociation energies.

The chain transfer constants of the three aliphatic peroxides are

also similar, and, therefore, the rate of reaction of the polystyryl radical

with these three peroxides is very similar. This is unexpected in view of

the known stability of f-butyl peroxide and the reputed explosiveness of

primary and secondary peroxides. We have suggested (5) the following

tentative explanation of this: The peroxides themselves are not ex-

plosives (7) at 25-60°. However, peroxides, like ethers, may be subject

to peroxidation at their alpha-hydrogen atoms. Thus, isopropyl peroxide,

like isopropyl ether, may be converted to an explosive by peroxidation.

t-Butyl peroxide, then, could not form an explosive because it lacks

alpha-hydrogens.

The transfer constant is very similar for each peroxide and its

comparable disulfide. Since the 0-0 and S-S bond energies are very

different (8), this suggests an addition-elimination mechanism for

cleavage of the disulfides.

M- + RSSR ?± M — SSR
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Complex

The complex is similar to those proposed recently in other radical

reactions (9).

Peroxides are more likely cleaved by a mechanism in which bond

breaking accompanies bond making. This would be a radical displace-

ment reaction (2).
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