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Overall, our results indicate that quench-
ing of carbonyl 1n,‘n* states by alkyl amines
occurs in an initially formed encounter com-
plex, in competition with diffusion apart of
the encounter complex. Steric effects sug-
gest that the quenching requires a specific
orientation of the carbonyl compound and
the amine in the encounter complex. Quench-
ing appears to occur by interaction of the
electrophilic half-vacant oxygen n orbital
of the n,m* excited state and the lone pair
electrons on the amine to form a charge-
transfer complex [2]. Calculations of the
free-energy change for formation of charge-
transfer complexes between carbonyl 5,
states and alkyl amines indicate that com-
plex formation is sufficiently exothermic
that amine oxidation potential and sol-
vent polarity would be expected to have
little effect on the observed k, values [3].
The observation that acetone ln,ﬂ'* states
are more reactive than acetone 3n,7‘{*
states toward amine quenching, is consis-
tent with the lower free energy change asso-
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ciated with formation of the charge-transfer
complex from the higher energy 1n,7r°" state.
The greater reactivity of alkanal than alka-
none n,m* singlets toward TEA quenching
is attributed to steric effects.
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On the Chemistry of Cyclic Ketones Containing Photochemically Generated Twisted

Double Bonds
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When ketones I - 4, which have nearly identical chromophores and similar structures,
are irradiated in an inert solvent, the resulting products have grossly different structures,

or there may be no net reaction, as shown:

o tcc (35%)
ttc (159%)
cte (7%%)
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Nevertheless, the primary photochemical
process in all cases appears to be identical.
These reactions proceed via a trans cyclo-
heptadienone 5 or an excited state with a
similarly twisted geometry. This conclusion
is supported by the results of trapping ex-
periments and of product studies on the
eight-membered ring analog, 6.

o

The dimerization mechanisms will be
discussed. The wide structural variation of
the dimers is a consequence of subtle reac-
tivity differences in the reactive species and
in the substrates with which they react.
These results will be compared with previ-
ous studies on strained seven [2] and eight-
membered [3] rings. [4]
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F1
Mercury Photosensitized Reactions of Silyl
Radicals

E. R. AUSTIN and F. W. LAMPE
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Deuterium atoms, formed by mercury
photosensitization in a flow system coupled
to a mass spectrometer, react with monosi-
lane to form silyl radicals and hydrogen-d; -
as shown by eqns. (1) and (2)

Dy + He(*Py) > 2D + Hg('Sp) (1)

D + SiH4 > HD + SiH4 (2)
With only deuterium and monosilane present
in the flow system, the silyl radicals react
with each other to form disilane, which is
the only significant product observed. When
mixtures of monosilane-dg and monosilane-
d, are subjected to D-atom attack via eqn.
(2), isotopically labelled disilane is produced.
Detailed mass spectrometric studies of the
dependence of this isotopic distribution on
ionizing electron energy show the virtual
absence of SigD3Hg and thus confirm recent
reports [1, 2] that disilane is formed from
silyl radicals solely by egns. (3) and (4).

SiHg + SiHg ~> SiHg + SiH,4 (3)

SiHg + SiHy — SisHg (4)

In the presence of methyl chloride the
rapid abstraction of chlorine atoms by sily!
radicals {5) competes effectively with egn.
(3) so that monochlorosilane is formed si-
multaneously with disilane. Under the con-
ditions of our experiments

SiHg + CH3Cl > SiH3Cl + CHy (5)
methane, methylsilane and ethane are ob-
served in comparable amounts. This suggests
that the methyl radicals formed in (5) are
consumed by eqns. (6) - (8), viz.

CHj + SiH, > CH,4 + SiHg (6)
CHj + SiH3  CH3SiHj (7)
CH3 + CHg ~ CoHg (8

The relative rates of formation of disilane
and chlorosilane are such that, with the as-
sumption that kg3 is equal to the specific col-
lision rate of SiHg radicals, a value of kg ~

2 X 10—160m3/s is obtained. This rather
large rate constant at 300 °K is consistent
with the fact that the Si—Cl bond is much
stronger than the C-Cl bond.



