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Abstract: Alkenyl tosylates and thiotosylates, in the presence of radical initiators, undergo radical 

rearrangements to the corresponding tetrahydofuran and tetrahydrothiophen derivadves. 

The free radical displacemement at divalente sulphur is well known. Sulphides,l disulphides,’ 

polysulphides,’ sulphoxides,t sulphinyl esters,2 thiosulphonates,3 and thioesters4 are attacked at 

the divalent sulphur and several kinds of free radicals are displaced. 

Radical displacements at oxygen are usual in peroxocompoundsl but examples of reactions at 

nonperoxidic oxygen are relatively rare except for carbonyl oxygen. 

In this communication we report a radical chain intramolecular displacement at nonterminal 

oxygen in alkenyl tosylates and at sulphur in thiotosylates (Scheme 1) to yield cyclic products 

through a reaction similar to the Whitham rearrangement.* 

Scheme 1 

TolSOv TolS_02 

TolS02-X 3 TolsoL + TolSO; 

X=OorS 

In a typical experiment a solution of 4-pentenyl tosylate (1) (300 mg; 1.3 mmol), or Cpentenyl 

thiotosylate (t), in carbon tetrachloride (1 .O mL) was heated for 16 hours (72 hours in the case of 

the thiotosylate) in a degas& closed tube at 80-90 OC in the presence/absence of benzoyl peroxide 

(10 mg). The tosylate was completely converted into the cyclic sulphone (3) but it did not reacted in 

the absence of the initiator. The thiotosylate rerranged into (4) even in the absence of initiator. 
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N.M.R. characteristics of the reaction products are in Table 2. The starting reagents were 

prepared according to the Scheme 2. Studies of the effect of the leaving radical, of the ring size , 

of the hereroatom and of the substituents are in course in this laboratory. 

We thank the Instituto National de Investigaqao Cientffica (INIC) for financial support. 

Scheme 2 

Table 2-n.m.r. (200 MHz) characteristics of the rearranged products. 

Product 
(8 yield) 

lH n.m.r.(&CDC13,TMS) ‘3C n.m.r.(d,CDC13,TMS) 

3 7.78 (d, 2H, J=8.3 Hz, Ar), 7.35 (d, 2H, 144.77 (Ar), 132.73 (Ar), 129.77 

(100) J=8.3 Hz, Ar), 4.43-4.06 (m, 3H, 0CH2, (Ar), 127.63 (Ar), 69.29 (OCH2) 

OCH), 3.28.3.01(m, 2H, CH,SO,), 2.45 61.77 (CH,SO,), 56.65 (OCH), 34.65 

(s, 3H, CH$2.15-1.70 (m, 4H, CH,) (CH,), 25.45 (CH,), 21.45 (CH3) 

4 7.78 (d, 2H, J=8.3 Hz, Ar), 7.36 (d, 2H, 144.72 (Ar), 136.08 (Ar), 129.77 

(90) J=8.0 Hz, Ar), 3.67(m, lH, J=6.5 Hz, SCH) (Ar), 127.93 (Ar), 62.61(CH2S02) 

3.33 (d,2H, J=6.7Hz, CH,SO,), 2.91- 41.17 (SCH), 36.61 (SCH2), 32.34 

2.60 (m, 2H, SCH$, 2.45 (s, 3H, CH3) (CH& 29.91(CH2), 21.43 (CH$ 

2.35-l .70 (m, 4H, CH$ 
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