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Mechanism of the Primary Photodissociation Process
of Organic Molecules

IN a recent letter to NATURE!, Bergmann and
Samuel advance a theory of photodecomposition of
organic molecules according to which two bonds are
fissured simultaneously, not by the splitting of two
single bonds but by a transition to the repulsive state
which corresponds to a reduction of valency of the
central atom resulting from the re-formation of the
s? group of this atom.

This conclusion is not new : it was shown in 1933
by Norrish, Crone and Saltmarsh? that the ketene
molecule is decomposed photochemically according
to the equation

CH:CO — CH, + CO (%), (1)
and that the energy of the photolysing quantum
(74 kgm. cal.) is insufficient to rupture the double
bond (say, 167 kgm. cal.) unless the CO is liberated
as normal carbon monoxide rather than as free
carbonyl. Similar considerations were held to apply
to the photolysis of diazomethane?®.

The idea was then tentatively extended to ke-
tones!f ; for example,

CH,COC,H ; — CH,; + C,H; + CO (*Z), (2)
but it was emphasized that there was no evidence
to show in these cases whether the two alkyl radicals
are eliminated simultaneously or one rapidly after
the other. Since then it has transpired that in the
case of acetone the elimination takes place succes-
sively® ; this was later confirmed more generally since
in paraffinoid solution it was shown that the free
radical RCO formed can be hydrogenated to aldehyde?
at temperatures exceeding 60°C.

The apparent result of equation (2) is thus due to
the instability of the acyl group, which at 60° and
upwards readily decomposes :

RCO — R + CO ('Z), (3)
presumably owing to the tendency of the carbonyl
of the radical to revert to the repulsive singlet state.

These results have not been taken into considera-
tion by Bergmann and Samuel, while the photolytic-
equations which they suggest are unsupported by
evidence, and in some cases in disagreement with fact.
All the evidence shows that ketones and aldehydes
do not decompose by analogy with their equations.
In the region of predissociation, formaldehyde yields
molecular hydrogen and carbon monoxide in one
act®®, while the «« dicarbonyl substance glyoxal
decomposes according to the equationl®

2HCO.CHO — CO + CH,0H.CO.CHO.

The decomposition of methyl glyoxal is analogous
and diacetyl appears to be still more complicated,
and none of the products can be derived from
equations of the type suggested by Bergmann and
Samuel. '

It should be noted that so far as aldehydes and
ketones are concerned, the heats of the reactions

RCOR —» R + R + CO (1Z),
RCOR — R + RGO,

though at present suffering from some uncertainty,
are not very different, and that the threshold of
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continuous absorption is not sufficiently precise to be
correlated with either, even supposing they were
known accurately.

The mechanism of the photodissociation of SnI,
and Bil; was first elucidated experimentally by
Tereninl!, Samuel and Parti'? employ a modified
mechanism to explain the long wave-length limit
of the absorption spectrum of CI,. The good agree-
ment they obtain is dependent upon an uncertain
assumption about the ratio of the heats of formation
of CHal, and CHal, and also upon the use of a value
156+2 k.cal. for the heat of sublimation of carbon.
Reliable sources!3¥ now consider the latter to be about
124 k.cal., a value which would completely upset
their agreement. This has already been pointed out
by Chertonl4, and the same remark applies to their
other calculations.

Finally, it cannot be too strongly urged that with
polyatomic molecules the principle of Franck, Sponer
and Teller’ comes into operation, and that the onset
of predissociation is properly shown by the threshold
of fluorescence rather than by the threshold of
diffuseness®, With formaldehyde the former is at
about 3700 A., and the latter at 2750 A., while the
photochemical yield is unity on both sides of the
limit of diffuseness, and the products unchanged'.
Herzberg and Franz!® set the true limit of predis-
sociation at a wave-length longer than 3000 A. No
evidence in support of Bergmann and Samuel is
therefore forthcoming in the case of formaldehyde.

Generalizations of the type advocated by Berg-
mann and Samuel are unsafe because of the uncer-
tainty of the precise values of the energy of many
chemical bonds, and also because of the doubt as to
the proper interpretation to be put upon diffuseness
in the spectra of polyatomic molecules. They cannot
be safely accepted in the absence of supporting
chemical evidence.

R. G. W. NORRISH.
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Possibility of the Formation of Cyclols from
Simple Peptides
Ix a series of communications in NATURE, Dr.
D. M. Wrinch! has put forward a new hypothesis on
the structure of certain proteins—the ‘cyclol-theory’.
According to this, peptide chains should be capable
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