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REPORT OF TECHNICAL PROGRESS

4/16/92 to 12/1/92

Progress in the past year.

Our studies during the past year have focused on rapid and efficient bond-fragmentation

reactions initiated through photoinduced electron transfer. We have made progress in each of the

areas outlined in the renewal proposal of October 1991 and the work will be described following

the outline of work proposed in that document.

We have examined the electron transfer induced fragmentation of a number of donors,

especially 1,2 diamines and closely related compounds. Our studies with the diamines have

focused on the reactivity of the three amines shown below, 1-3. We have found that
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amines 1 and 2 fragment with rate constants in the range 3 X 108-2 X 109 M-1 sec-1. The

structurally rigid amine 3 also fragments fairly rapidly and we are presently measuring the rate and

efficiency with several acceptors in a number of different solvents. One of the more interesting

finding with these and other amines is that the quantum efficiencies generally increase with a

lowering of temperature. Preliminary findings indicate this is due to activation parameters which

indicate a very small enthalpy of activation but a relatively moderate negative entropy of activation.

We have developed correlation diagrams which suggest the negative entropy of activation can be

associated with the constrained transition state in the cation radical leading to the two incipient

iminium systems which result from fragmentation.



We have also examined a series of amino-substituted pinacols and related compounds

which undergo similar but slower fragmentation processes when converted to their cation radicals

by photoinduced electron transfer. Here again we obtain activation parameters suggesting an

entropic limitation to fragmentation rates which may be a general feature of cation radical bond

cleavage processes.

Our studies with linked and polymeric electron donor-electron acceptor coupled molecules

have also progressed weil. We have studied linked molecule 4 and are currently preparing

compound 5. We find that 4 undergoes very efficient fragmentation in a variety of solvents and

gives cleanly
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the products expected from intermolecular reaction. We have also prepared several polymers

containing diamine repeat units and anthraquinone or nitroaromatic acceptors that can be

photoactivated by visible irradiation. We find that these polymers fragment efficiently in solution

and apparently photodegrade even in the solid state. The latter finding is especially significant and

indicates that electron transfer fragmentations may be expected to be an important reaction even

under conditions where no solvent participation can occur.
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In other studies we have continued,. -tnearly completed for the present time our

investigations of the singlet oxygen initiated fragmentation reactions of diamines, amino alcohols

and aminoketones. We have recently turned our attention to the investigation of some fragmentable

electron acceptors such as p-cyanobenzyl bromide. Our preliminary experiments indicate that

irradiation of electron donors such as methyl- or methoxy-naphthalenes can initiate efficient

fragmentation of the electron deficient bromide. We are currently measuring the rate of the

fragmentation reaction which occurs on at least the nanosecond time scale.
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