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CH,, ,N 
C,,C\~ * 

CH2 = CHCl + HC = CH + HCl + Nz (2) 

Initial results suggest that the mechanism 

photolysis of I may have a significant in- 
version of vibrational population. Inten- 
sive efforts are under way to demonstrate 
this by detecting a laser pulse after flash 
photolysis of I. 

for the photochemical reaction is similar to 
that proposed by Frey and Stevens for me- 
thyldiazirine [ 51. That is, two unimolecular 
channels are available from the excited state: 
a low energy triplet path leading to the prod- 
ucts of reaction (1); and a singlet path with 
sufficient energy to form the fragmentation 
products. 

1 

2 

Preliminary results suggest that bimole- 
cular collisions between methyl chloro-car- 
bene and the ground state of I may lead to 
reaction. Two reaction paths are possible. 
The first leads to an azine. Azines are well- 
known decomposition products of diazi- 
rines IS]. 
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The second path involves elimination of 
nitrogen. 

CH3 CH3, ,N 

,,;c: + cl,C\~ - 

CHBCl+CHB-CCC-Cl+N 

(3) 

(4) 

The fragmentation products of the pho- 
tochemical reaction (2) have attracted our 
interest. Since the activation energy for elim- 
ination of hydrogen chloride from ground- 
state vinyl chloride is too high [ 7 ] to rea- 
sonably account for the yield of acetylene 
and hydrogen chloride, an electronically ex- 
cited state of vinyl chloride is likely involved. 
It is well known that photolysis of vinyl chlo- 
ride effects elimination of hydrogen chloride 
[8 ] which, under conditions of flash photo- 
lysis, has a sufficiently inverted vibrational 
population to support laser action [ 9 j. 

These considerations together with the 
analogy of eliminations from ion-radicals 
analogous to methylcarbenes [ 10 ] suggest 
that the hydrogen chloride produced in 
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Quenching of the Norrish Type II Reaction 
of Butyrophenone by Thiophenic Com- 
pounds 
V. AVILA, S. BRASLAVSKY and 
J. C. SCAIANO 
Deparfmento de Quimica Fisica, Universi- 
dad Naeional de Rio Cuurto, Casilla de 
Correo 135, Rio Cuarto, Cordoba 
(Argentina) 

In order to better understand the nature 
and energy content of the excited states of 
five membered heterocyclic compounds a 
study of quenching of the triplet state of 
butyrophenone by thiophenic compounds 
was carried out. The studies were performed 
in cyclohexane solutions, at 25 “C. The fol- 
lowing quenching rate constants were deter- 
mined from the Stern Volmer plots for re- 
action (5). 

k5 3Bu + TH -- ------+ quenching (5) 

quencher k, (nb’ se=--* ) 
x 1o-8 

Thiophene 2.66 
3CH3 Thiophene 3.88 
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2 Cl Thiophene 6.65 
2CH3 Thiophene 17.32 

These data correlate well with the ioniza- 
tion potentials calculated for the quenchers 
from charge transfer complexes studies pre- 
viously done, and therefore a mechanism in- 
volving a charge transfer complex formed 
between the excited butyrophenone in its 
triplet state and the quencher is postulated. 
According to the mechanism the energy 
content of the triplet states of the thiophen- 
ic compounds used in this work should be 
greater than 74.1 kcallmole which is the 
energy content of the 3Bu. 
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Photoioniration Processes at Threshold: 
Direct and Auto-lonization and Franck- 
Condon Factors for Simple Molecules 
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A threshold photoelectron-coincident 
photoion spectrometer has been construct- 
ed using a collimated hole structure for se- 
lection of near-thermal electrons. Calibra- 
tion with rare gases demonstrated a resolu- 
tion of 0.014 ev FWHM. Location of max- 
ima is possible within less than 0.005 ev. 
Threshold photoelectron spectra lead di- 
rectly to transition probabilities at thres- 
hold for direct processes, without concern 
for variation in the ionization cross section 
past onset. Contributions from intense 
autoionizing states just above the onset of 
direct processes introduce a complication 
resulting from incomplete rejection. Pre- 
ionization can be identified by relative 
abundance measurements of threshold 
photoelectrons and photoions, or by re- 
ducing the resolution of the threshold 
detector by increasing the extraction 
field in the ionization region. Vibrational 
structure between the first and second 
electronic states of the ions is difficult to 
assess quantitatively because of such inter- 
ferences; these become less important for 
higher electronic states. Comparison of 
our results with data obtained by other 
methods is made for the rare gases, nitro- 
gen and carbon dioxide, and measure- 
ments on BF3, SFf;, and other small inorg- 
anic fluorides will be summarized. 
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Photoionization Mass Spectrometry of Al- 
cohols, Alcohol Clusters and Carbon Di- 
oxide Dimers 

J. W. TAYLOR and G. JONES 
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Photoionization of hydrogen bonded al- 
cohol clusters and clusters of carbon dioxide 
has been studied using a supersonic molecu- 
lar beam sampling system, wavelength dis- 
persed vacuum ultraviolet radiation produc 
ed from an electron storage ring, and a qua- 
drupole mass spectrometer ion detector. In 
addition to a regular spectrum, the observed 
m/e intensities for methanol and ethanol 
samples display ions corresponding to the 
series (ROH),H+, where 1 6 n < 5. From 
mixtures of methanol and ethanol, a com- 
plete series of mixed clusters H+( CHsOH), 
(CH&H20H)4_, 0 g n g 4, was observed. 
Experiments performed to elucidate how 
and where these clusters are formed indi- 
cate that neutral cluster species are present 
in the sample gas in the molecular beam 
source chamber at pressures above 10 Torr, 
and that equilibrium conditions may exist 
above 35 Torr at 20 “C. Photoionization ef- 
ficiency curves for the methanol cluster spe- 
cies show appearance potentials in the order 
m/e 129(9.3 eV) < 9’7(9.5 eV) < 65t9.8 eV) 
< 33(10.2 eV) < 32(10.84 eV). This order- 
ing, as well as high observed cluster ion in- 
tensities and low equivalent pressures in the 
ion source, leads us to exclude ion-molecule 
reactions as the major source of the detected 
ions. 

If an equilibrium process is assumed for 
the neutral cluster and each cluster produces 
a unique ion, the relative intensities of the 
cluster ions as a function of molecular beam 
source gas temperature can produce thermo- 
chemical information on the following neu- 
tral cluster equilibria: 

(CH30H), 2 (CH30H),-1 + CH30H (1) 

where the cluster association is assumed to 
arise from hydrogen bonding. Linear 
van ‘t Hoff type plots are obtained for 


