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We have es tabl ished that the hydroxyl rad ica l - in i t i a ted  (from the FeSO 4 + H202 redox  sys tem)  reac t ion  
of 1 ,3 -d ioxolane  (I) with protonated (by sulfur ic  acid) pyr idine (II) in an aqueous medium gives  2 - ( 1 , 3 - d i o x a - 2 -  
cyclopentyl) -  (III) and 4 - (1 ,3 -d ioxa -2 -cyc lopen ty l )pyr id ine  (IIIb) (IIIa,b were  obtained in 51% yields  based on 
the unchanged pyridine) .  F o r  th is ,  0.03 mole  of a sa tura ted  solution of FeSO 4 and 0.03 mole  of a 33% solution 
of hydrogen peroxide  in water  were  added in the course  of 15 rain at  5-10~ to a f la t -bot tomed g la s s  r e a c t o r  
equipped with a magnet ic  s t i r r e r  and containing a mix tu re  of 0.1 mole  of 1 ,3-d ioxolane ,  0.03 mole  of 50% sul -  
fur ic  ac id ,  and 0.02 mole  of pyr id ine .  The pH of the medium was brought up to 7.0-8.0 with a sa tura ted  solu-  
tion of K2CO 3. Compounds I I I a ,b  were  ext rac ted with ch lo ro fo rm,  separa ted  with a column filled with s i l ica  
gel [in a h e x a n e - e t h y l  ace ta te  s y s t e m  (5:1)], and identified by ch roma tog raphy  f r o m  the coincidence of the 
retent ion t imes  with those  of authentical ly synthesized samples  of HIa ,b  in phases  with different  po la r i t i e s .  
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The hydroxyl  r ad i ca l s  detach a hydrogen a tom f r o m  ace ta l  I ,  as  a resu l t  of which p r i m a r i l y  1 , 3 - d i o x a - 2 - c y c l o -  
pentyl r ad ica l s  a r e  f o rm ed .  The la t te r  have nucleophilic p rope r t i e s  and r e a c t  with protonated pyridine to give  
I I I a ,b .  The p r i m a r y  format ion  of the 2-subst i tu ted  i s o m e r  is observed;  on the whole, this  is  c h a r a c t e r i s t i c  
for  r eac t ions  involving the homolyt ic  substitution of protonated he t e roa roma t i c  bases  under the influence of 
nucleophilic ca rbon-cen te red  r ad ica l s .  

Compound IIIa had bp 91~ (5 mm) .  PMR spec t rum in CC14 (with hexamethyldis i loxane as  the in ternal  
s tandard):  4.2 (m, 4H, OCH2) , 4.9 Is, 1H, OCH(Ar)O], 6.9-7.2 (m, m-2H,  Ar) ,  7.3-7.5 (m, p - l H ,  Ar) ,  and 
8.1-8.4 ppm (m, o-2H,  At ) .  Compound IIIb had bp 98~ (5 ram). PMR spec t rum:  3.8 (m, 4H, OCH2) , 5.2 
[s, 1H, OCH(Ar)O], 6.9-7.2 (m, m-2H,  Ar) ,  and 8.1-8.4 ppm (m, o-2H,  Ar) .  
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