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Hyperfine Interactions In Radical Having Single Hypertine splitting with a set of three
Set Of Equivalent Protons equivalent protons
e.g. methyl radical (.CHy)
¢ e.g. CH,OH (atlow pH, OH will not interact since there is rapid « The example of a system
exchange of H) having S= % and 1= 3/2 is

the methyl radical in which
the unpaired electron
interacts with three protons.
There will be four values of
M, corresponding to Mg= +%
and four values for Mg= -%2.
* The resultant derivative
spectrum will comprise of
four lines with the intensity
ratio 1:3:3:1.

« The spectra will comprise of three lines of the intensity ratio 1:2:1
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* e.g. HO-"CH-COOH ¢ e.g. .CH,OH at high pH

« Here a, =17.13G M ¢ In general if there are

. a,=2.56G rEa setsof mandn
equivalent protons in a

molecule, then the

maximum number of lines ;

in the spectrum will be
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Ms ¢ given by the formula
EZ2N (n+1)(m+1). For different

nuclei, the general rule is
(2nl+1)(2mi+1).
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# Hyperiine Interactions In Deuterium %

Hyperfine Coupling

¢ The deuterium atom is a M
simple example of a system
with S=%2 and I=1.

« There are now six spin
states.

« By virtue of selection rules
dMg=+1 and dV, =0, there are
three allowed transitions

¢ Thus three lines
corresponding to these K £ +0 “triplet”
transitions. ) +1

« These lines will be of equal
intensity since there is no E =gIBS, + (hA))S,|, Selection Rule DE, =ghB +a

coincidence of states. E =gIBS, +(a)S,], DM = 1 (electron) DE, = gbB
(hA, (Hz) -> a (G) via gfactor) M, = 0 (nuclear) DE,=ghB -a




» Hyperfine Splittings
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»Direct ESR analysis of a radical

» Radical cannot be diatomic

» Radical must be available at a detectable
concentration
— At least metastable
— Frozen solution to greatly decrease radical decay
« Can greatly complicate the spectrum due to anisotropy
— Continuous formation inside resonator
« Enzymatic radical formation
* Flow experiment

 Radical characterized by hyperfine analysis




