
Abstracts 193 

region from 350 - 1000 nm, yet their tem- 
poral widths are the same as the picosecond 
pulses which generate them. Thus these 
continuum pulses constitute excellent light 
sources for the measurement of time re- 
solved absorption spectra of transient in- 
termediates produced in photochemical 
reactions. Experimental configurations 
which generate and utilize picosecond con- 
tinua will be described and the results of 
recent experiments employing them will 
be presented and discussed. 
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Picosecond Resolution of Intersystem 
Crossing and Measurement of Quantum 
Yields in Rose Bengal 

M. G. ROCKLEY and M. W. WINDSOR 
Department of Chemistry, Washington 
Stale University, Pullman, Wash. 99163 
(U.S.A.) 

Through the use of picosecond time KV- 
solved absorption spectroscopy, we have 
been able to determine the first excited 
singlet state lifetime of Rose Bengal, an 
iodinated analogue of Rhodamine 6G. We 
also measured the rate of ground-state re- 
population. By combining these data with 
a literature value of the radiative lifetime, 
the quantum yields of intersystem crossing, 
internal conversion and fluorescence could 
be obtained without recourse to triplet 
quenching techniques or other secondary 
techniques. We suggest that this important 
development could find general applicabil- 
ity in measuring quantum yields of inter- 
system crossing and internal conversion. 
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Laser Photolysis in Globular Proteins 
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(U.S.A.) 

Pyrene and several derivations of pyrene 
are solubilized in aqueous systems by using 
globular proteins such as serum albumin. 
The pyrene atmosphere resides in various 
parts of the protein, but not in the aqueous 
phase. Laser excitation of the pyrene leads 
to the excited singlet and triplet state. The 
lifetime of the excited singlet states is de- 
pendent on the pH and temperature of the 
system. The changes in the lifetime reflect 
structural changes in the protein. Seve:al 
quenchers such as 02, CHaN02, I-, Tl 
quench the excited states of pyrene in the 
protein. These quenchers reside mainly in 
the aqueous phase. The experiments thus 
measure the factors that affect the perme- 
ability of the protein to these quenchers. 
Tbe data also give information on the na- 
ture of the protein site containing pyrene. 
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The Photochemistry of 3.Chloro-a-Methyl- 
diazirine 
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The mechanism of thermolysis of methyl 
diazirines has been elucidated [ 11. In the 
ground state the decomposition products 
of 3-chloro-3-methyldiazirine (I) are nitro- 
gen and vinyl chloride. 

cH3, ,N A 

(/L/J 
B CH2 = CHCl + Nz (1) 

Bridge, Frey and Liu did not detect any 
other products [ 21. 

The photolysis of I is known to produce 
[ 31 the products of reaction (1) as well as 
the fragmentation products, acetylene and 
hydrogen chloride [ 4 1. 
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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 


