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TABLE 1 

Ionic photodissociation of n--R type CT complexes* 

Acceptor Donor* * Mechanism Character Character 
of s1 of T1 

TCNB 
F!MDA I 

MTHF sl(+ T,)*** CT LE 

TCPA MTHF T,[Two-photon] LE LE 

TCNB 

I 

I 
PMDA Ether T,[Two-photon] LE LE 
TCPA (EP) 

* At 77 “K. * * Solvent. *** Minor contributions from the Tn. 

Some results obtained here from the 
photo-irradiation experiments are summa- 
rized in Table 1, suggesting an interesting 
rule that when the S, state is of CT char- 
acter the singlet-state ionic photodissocia- 
tion largely occurs, whereas when the S1 
state is of LE character the anion forma- 
tion is attributed to the biphotonic pro- 
cess via the T1 state. 

Furthermore, the PMDA-THF complex 
was excited in the CT band by laser 34’7~nm 
pulse at room temperature, three kinds of 
solvents (THF, 1:2 THF-ether and 1:2 THF- 
acetonitrile) being used. In each case, the 
ionic dissociation was found to occur via 
both the singlet and triplet states. 
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Physical and chemical quenching of the 
excited UOg+ ion have been monitored in 
aqueous acidic media by directly observing 
the decay of the excited state absorption 
of UOg+ at 590 nm using 11s laser flash pho- 
tOlYSiS (heacihtion = 347 nm). 

(UOg’)* is quenched by 

(i) Temperature (over the range 275 - 355 K, 
tip falls from 2 l.Is to 100 ns). 
(ii) UOF (i.e. self-quenching). 
(iii) Alkyl halides (I > Br > Cl > F). The 
quenching constants approach the differ- 
sion-control figure for I, but the effect is 
not one of perturbation by spin-orbit 
coupling, for Xe exerts no quenching what- 
soever_ Electron-transfer is regarded as the 
main contributor. 
(iv) Alkenes. The mechanism here, which 
parallels that of alkene quenching of ben- 
zene fluorescence, is thought to be due to 
exciplex formation. 
(v) Carboxylic acids. Effects of substitution 
are quite subtle here - a 2-alkoxy group 
increased the quenching rate by a factor 
of 10’. Aromatic acids quench very effec- 
tively, the substituent effects here follow- 
ing a good Hammett plot. 
(vi) Ethers. Unexpectedly, these prove to 
be considerably more potent chemical 
quenchers than analogous alcohols. 

Possible mechanisms of the quenching 
processes are discussed in the light of our 
finding that (UO$)* is subject to almost 
as universal quenching as the excited Hg 
atom. 
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It has previously been shown in our lab- 
oratory that photodecomposition in the 
solid state of UOz(HCCO)z, Hz0 yields 
uranium IV and CO2 and Hz0 as gaseous 
products [ 11. The aim of the present com- 
munication is to report on the results 
gained with monochromatic light (A = 
366 nm) on the transformation from Uvl 
to UIv in the solid state. 

The used set-up allows the simultaneous 
measurement of the reflectance of the sam- 
ple surface and of the photoluminescence 
intensity during reaction. The incident in- 
tensity is determined by actinometry, so 
that the intensity absorbed by the sample 
is known by dissolution of the sample into 
phosphoric acid and absorption spectropho- 
tometry. The intermediate Uv can be de- 
tected and titrated by polarography in per- 
chloric medium, according to an already 
described technique [ 2 1. This intermediate , 
formed in the solid, is relatively stable at 
room temperature, but completely vanishes 
at 363 K, in 

IY 
ielding the same number of 

moles of U . The curves $;ing the num- 
bers of moles of Uv and U formed during 
irradiation at 298 K as functions of the 
number of absorbed einsteins will be pre- 
sented. The initial quantum yield of ura- 
nium V formation is at least equal to 0.83, 
that of uranium IV formation is nil, to the 
accuracy of its determination. Besides, the 
photoluminescence quantum yield is neg- 
ligible (4 x lo-* 
toexcitation of Ug$Y”n k\ ZZs~lZZho- 
nically excited state [ 3 ] is followed b 

8” chemical quenching step leading to U . 
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For several years [ 11 our research group 
has been investigating the photochemistry 

of boron compounds with special interest 
in cyclic borazines and borolanes. In this 
lecture we will present a brief survey of the 
photochemistry of borazine, sometimes 
referred to as “inorganic benzene”, some re- 
cent work on the N-methylborazines and 
conclude with a discussion of matrix iso- 
lation studies of some photochemical in- 
termediates. 

Photolysis of borazine in the gas phase 
with 1849 A radiation yields Hz, dibora- 
zinyl and borazanaphthalene. Quantum 
yield studies and chemical evidence indi- 
cate that borazyne (BsN3HC) is a probable 
intermediate in these reactions [ 2 1. A 
number of B-monosubstituted amino, alk- 
oxy, and haloborazines have been synthe- 
sised by photochemical reactions of bora- 
zine with primary amines, alcohols and 
alkylhalides, respectively (several refer- 
ences given in ref. 3). In an attempt to 
probe substituent effects on the borazine 
ring we have investigated the photochem- 
ical behavior of the N-methylborazines in 
the presence of ammonia, methanol or di- 
methylamine [ 3 ] . The relative quantities 
of ortho/para isomers in the B-substituted 
products were determined by N.M.R. In 
the presence of photochemically gener- 
ated H atoms, N-trimethylborazine reacts 
by a radical mechanism to form 1,2 - 
di(3’, 5’-dimethylborazinyl) ethane. 

Matrix-isolated intermediates [ 4 ] in 
the vacuum U.V. photolysis of cyclic 
HsB20, include molecular Bz03, HBO 
and a H-bonded species believed to be a 
dimer of HBOz. Photolysis of horane- 
amine (BHsNHB) in the vapor phase yields 
molecular HBNH and HBN. An unidenti- 
tied intermediate isolated in the photolysis 
of borazine with 1215 A radiation con- 
tains H-N and B=N bonds. 
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