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While studying the t he rma l  and photolytic decomposi t ion of the dimethyl  e s t e r  of peroxydiglutar ic  
acid (I) in solution we d i scovered  a new homolyt ic  cycl izat ion react ion.  The T-ca rbomethoxypropy l  r ad i -  
cal,  genera ted  f r o m  (I), is cycl ized to ~/-butyrolactone (II). The reac t ion  possibly proceeds  via the in te r -  
media te  ~ - m e t h o x y - ~ - t e t r a h y d r o f u r y l  radical ,  which then undergoes f i -decomposit ion with the el iminat ion 
of the CH 3 rad ica l  

CHs0C (CH~)s C0 ] -~ CHa0C (CH~)8 CO' -, CHa0C (CH~)~ dH~ + CO, 

0 0 J~ 0 0 0 
([) 

CH~----CH2 CH~----CH~ 
i i I i 

CHsOC (CHub r -~ "C CH2 -~ O=C CH~ -1- (~H8 
[i \0 / \ / 0 CHs0 / 0 

(Z) 
CHs -1- RH --~ CH4 q- R" 

(II) was identified by GLC and IR spec t roscopy  (vC= O of lactone 1780 cm-~). The rad ica l  mechan i sm 
of the reac t ion  for  the fo rmat ion  of (I[) is conf i rmed by the identification of methane (by GLC) in the d eco m-  
posit ion products  of (I), and by the obse rvance  of a chemical  po lar iza t ion  of the nuclear  spins (CPN) in the 
NMR spec t rum of the (II) obtained in the decomposi t ion p roce s s  of (I). The CPN effect,  re la t ing  to the p r o -  
tons of the fi- and 7 - C H  2 groups of (II), is found to be in full ag reemen t  with the theory  given in [1], which 
postula tes  t rans i t ions  between the singlet  and t r ip le t  (To) s ta tes  in the radica l  pa i r .  

When (I) was subjected to t he rm a l  (90~ and photolytic (10 ~ decomposi t ion  in acet ic  acid the amount 
of fo rmed  7-bu tyro lac tone  was r e spec t ive ly  0.35 m o l e / m o l e  of (I) and 0.22 m o l e / m o l e  of (I), and 0.40 mole 
/mole  of (I) when the t h e r m a l  (75 ~ decomposi t ion  was run in benzene.  The reac t ions  were  run in  an argon 
a tmosphere ,  and the concentra t ion of (I) was 0.15 M/ l i t e r .  Bes ides  (II), o ther  t r ans fo rma t ion  products  of 
the CH3OOCCH2CH2CH 2 rad ica l s  were  observed.  
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