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We hove found xdium bbulfite addition prodwta of aldehydes and ketam 

decompose ar polycrystolline solids to form SQ: when keeted at modemte tee9e-m 

R-$H-SO+ -h SQ’ 
OH 

For example, the radium bbulfite addition product of ocetaldehydo produces 

reodiiy detectd3le Mlaunh of free mdlcolr at hmpemtums above 9oQ. The amount 

of flw mdicals incmous witk lncreoIe in hmpemtun to 1440 but olmat immediately 

attalm 0 rteody state valw at oy given tempemture. lke g-valw of the mdical 

produced WOI found to be 2.0057 urir~ DPFH (g-wlw 2.0026) o a stondord. Since 

the g-values of sq: and sq: ore 2.0057 and 2.0036 respectively (l,2) we coeclude 

that the mdlcol detected by 0.1.r. ir SQ:. No hyperfine splitting can be obsewed 

for these mdicalr in polyqstolline wples. The assignment of the SQ: structure 

to the mdkal is hosed on 1) g-wh 2) the known stability of sq: (I) 2) the 

similarity in mode of foenation to a number of previously discovered ~rolyrir reactions 

in our labomtory (3). 

We hod expected to find SQ: mdicai famed in the pyrolysis of the sodium 

birulfite adduct of an aldehyde. Tke formation of SQ; could be the result of a 

mdical wfrongement in the lottice co*. 
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A sknilar cage reaction in solutian has been suggested (4): 
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i 
C,Hr:-O-S-C& --_* 

0 

If the logarithm of the tieady state amounts of free radicals is plotted 

against l/T, o stmi&t line is cbtained. An m of activation of 22.4 kcal./male 

was obtained from the slope of the line and carrespands to the difference in oneray 

of activation of reacticnr 1 ond 2: 

CH3-$H-SO@ L SC+’ 
OH 

sq: L prcducta 

it might be expected that the main contribution to A El would be the energy required 

to break the sulfur corban bond and that A Es would be small as is common for 

reactions of radicals. A plot of the initial slopes of SQ; formation as a function of 

time 2 ‘/r gave a similar volur for the activation enerfgy. Since 

kl tC~-CH(OH)SO+l a plot of the initial slope as o function of temperate 

should give A El, Because the value obtained ftam either plot is approximately the 
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some we conclude & E, is small and the oct’wtion energy far Sq; formation is 

appmulmately 20-25 kcal. 

Table 1 lists other examples of sodium bisulfite adducts which undergo 8imilar 

decompositions. in the case of biacetyl two mdicair were abeerved, SQ; and 

probably an organic radical. No significant polar effect is dxewd in the de~anpari- 

tion of the sodium bisulfite adduch of substituted benzaidehydes. if the mechanism of 

radical fomxrtion involved ionic dissociation and subsequent electron transfer or if 01 

significant portion of the decomposition was partitioning through an ionic deccmpori- 

tion pathway polar substituents like methaxy and chicro shauld influence the overall 

rote of radical formation. The fact that na large polar effect is observed lends support 

to a homoiytic bond cleavage mechanism. 
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Table I 

SQ; FORMATION IN THE 

WROLYSIS OF SODIUM BISULFITE ADDUCTS 

acatakhyde 

acetona 

cycldexanone 

biacetyl 

di-isapmpylidmo 
acetone (phhne) 

benzaMaflyd~ 

anisaldehyde 

2,44ichhbanzaldehyde 
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