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INTRODUCTION :

A time resolved method for the study of structure

vailabls

possible avail-

and spin dynamics of transient radicals in liquids is de-
scribed. Pulsed electron beam cr pulsed laser irradia-
tion is used to create transient radicals in solution.

Irradiation is carried out in the field of a wvariable

electromagnet, and, within a time comparable to nuclear

transferred using a

"ORTIONS OF THIS REPDORT ARE ILLEGI
has been reproduced from the best a

£0py to permit the broadest

shility,

T;'s, the diamagnetic products ar=

-~
H

fast flow system to an NMR probe for examination. During

the radical reaction, a 0.5-10 usec r.f. pulse is applied
to the reacting sample at an appropriate frequency, cor-

responding to a nuclear energy level spacing of the given:

radical. High H; fields are achieved by compact coill;‘?lzp

design and a matching network. Nuclear spin level popu-

lation changes in the radical are transferred to its

reaction product and detected as intensity changes in

their NMR spectra. The NMR computer (ASPECT 2000) con-

trols the frequency sweep, r.f. coil match and PT NMR

spectrometer operations including the automatic data

handling.

RESULTS
Nuclear resonance spectra of many simple radicals

have been obtained. Here we illustrate the method with a
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simple one proton radical from the radiolysis of sodium

”-
s

malonate in D,0:

OH. + CH2(C02)2 > -CH(C02)2

MALONATE RADIOLYSIS " In  Fig. 1 the NMR
PROTON NMR SPECTRA
(N0, 100.0mT) spectral data are 1il-

lustrated. At the mag-

NO e~ BEAM Zg’:zgo'gt‘)zz RF netic field of irradi-
TRANSITION @ )
ation (1000 g) used, no

) \ CIDNP of any products

is seen. Application

NO RF 32.36 MHz RF of r.f. at the appro-
CH(C007)2 , . .

TRANSITION b priate frequencies in-

‘M . dicated produced drama-

- tic changes. When the

N S SRR " intensities of the

5 4 3 ppm

coublihg produét (éH(CO-Z.)Z)Z are plotted as a function

of nuclear frequency, Fig. 2 is obtained.
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Fig. 2a illus-

b trates the popu~
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NMR-NR IN oCH(COz)2 Fig. 3 illustrates how
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FREQ. \ coupling preocduct. The
a m—
s V— example illustrated is

from Fig. 2b. The ob-

RF AT

FREG. served nuclear popula-

tions in the radical

can be explained by using the radical pair theory of
chemically induced magnetic polarization, both electron
(CIDEP) and nuclear (CIDNP) in the radicals!.

In a more complicated spin system 1like +CH,X addi-
tional peaks due to the double quantum transitions are
observed. Since short (0.5 psec) r.f. pulses can be
used, kinetic information is also available. Thisz is

currently under active investigation.



