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Stable nitroxyl radicals are widely used as scavengers for carbon-centered radicals. The coupling reaction between nitroxides and carbon-centered radicals has gained additional attention after discovery of the nitroxide mediated free radical polymerizations (NMP). In most cases the coupling rate constants can be measured by means of laser flash photolysis (LFP), ESR, and time resolved CIDNP (TR CIDNP) techniques. CIDNP is most informative method because it provides in situ information about reaction products. However, the time resolution of traditional CIDNP is limited by the duration of rf-pulse in NMR and as a rule can not exceed 1 s. A modified version of TR CIDNP has been developed recently. The technique is called CIDNP in a Switched External Magnetic Fields (SEMF CIDNP) and it allows to measure rate constants of radical reaction with much higher time resolution keeping the information about reaction products. In this method, after a reaction was initiated with a laser pulse, CIDNP is formed during a variable time delay ( in a first (low) magnetic field В1, and then, after switching, CIDNP formation continues in a second (low) field В2 during a fixed time t0. Finally the magnetic field is switched back to В1. The resulting nuclear polarization is monitored by NMR after the reaction mixture was transferred to NMR probe. The (-dependence of SEMF CIDNP is called SEMF CIDNP kinetics.


[image: image1.wmf]O

O

M

P

O

O

i

P

r

t

B

u

O

O

O

P

O

H

N

O

P

h

N

N

O

E

t

N

N

O

P

h

N

N

O

N

O

P

O

E

t

O

O

E

t

O

O

t

B

P

M

i

B

T

E

M

P

O

.

.

.

D

E

P

O

O

-

D

E

P

O

S

G

1

O

-

E

t

-

U

N


Here we report results of comparative SEMF CIDNP and LFP measurements of the coupling rate constants between simple alkyl radicals R and stable nitroxyl radicals (Scheme) aiming to derive important kinetic parameters for modeling studies of NMP. The carbon-centered radicals shown on the Scheme were generated by laser pulse photolysis of the corresponding ketone precursors RC(O)R with well-known photochemistry in the presence of stable nitroxyl radicals. Theoretical background of SEMF CIDNP was adapted to the system under study and the analytical solution of the corresponding set of kinetic equations was found. For the case of low initial concentration of radicals R the SEMF CIDNP kinetics is expected to be monoexponential with decay equal to kc[Y]+1/T1, where kc – coupling rate constant between alkyl and nitroxyl radicals, [Y] – concentration of nitroxyl radicals, and T1 – electron-nuclear relaxation time of transient radicals. Analysis of SEMF CIDNP kinetics with varied concentrations of nitroxide allowed deriving the corresponding kc values, which were compared with the results of LFP experiments and with literature. Good agreement between different methods was achieved. Therefore, the SEMF CIDNP method is a good alternative to the TR CIDNP technique due to its better time resolution and it can be also very useful to replace LFP for the systems with low extinction coefficient of transient paramagnetic species.

This work was supported by RFBR (Project № 02-03-32166-а, № 02-03-32073-а).

_1132473239.cdx

