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Abstract: c¢-Iedoalkyl phenyl suffones undergo radical rearrangement to 5-iodo-l-phenylsulfonyl 
derivatives when heated with benzoyl peroxide or when irradiated with a sunlamp in the presence of 
hexabutylditin. Products of these rearrangements, upon treatment with bases, can be easily and 
stereoselectively converted into trans phenylsuifonyl derivatives of cyclopentane. 
© 1997, Elsevier Science Ltd. All rights reserved. 

Intramolecular 1,5 hydrogen transfer reactions are among the most common processes in free radical 

chemistry. Although both heteroatom and carbon centered radicals may be involved in these transformations, 

until recently the preparative application of such reactions was limited mainly to the heteroatom cases.~ In 

particular, intramolecular self-halogenation reactions of hypohalites (Barton type reaction) and N-halo amines 

(Hofinann-L6fl]er-Freytag reaction) gained considerable attention as a synthetic tool. 2 To our best knowledge 

none of the analogous self-halogenation reacfons involving carbon centered radicals has been commonly used 

in organic synthesis. In this communication we report one such reaction which in our opinion might be 

preparatively useful. 

During o u r  study on free radical reactions of  ¢z-iodoalkyl phenyl mlfones 3 we found that such 
compounds, containing sufficiently long alkyl chain (C5 or longer), provide 5-iodo-l-phenylsulfonyl 

derivatives, together with the small amount of  their 6-iodo-l-phenylsulfonyl isomers, when heated at 100 ° C in 

the presence of benzoyl peroxide (method A), 4 or whe~l irradiated with a ~mlamp in the presence of 

hexabutylditin (method B). 5 A few examples of  such rearrangement reactions along with the postulated 

mechani.~q are presented in Scheme 1. As shown, the 1,5 and 1,6 hydrogen atom shifts to a-sulfonyl radical 
centers are the key steps of  these chain processes. The predominant 1,5 hydrogen migrations lead to the major 

reaction products whereas the minor compounds come from the less favored 1,6 hydrogen migrations. 
Formation of the 1,6 migration products in our reactions was not surprising; 1,6 hydrogen migrations typically 
accompany 1,5 hydrogen shifts, l, 

High efficiency of  the rearrangement reactions, coupled with the easy access to the wide variety of ¢x- 
iodoalkyl phenyl sulfones 6 makes the method presented preparatively attractive. Reactions initiated by thermal 

decomposition of  benzoyl peroxide seem to be particularly suited to large scale preparation. This 
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approach affords satisfactory yields and may be conveniently applied without any special equipment. The 

alternative photochemical route seems to be less efficient, although in this case somewhat higher regioselecdvity 

was observed. 
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i • Bz202,100°C, benzene (method A) 
ii • hv, Bu6Sn2,15°C, benzene (method B) 
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b: R=CH3 
¢" R = C6H13 
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Substrate Method 
Products ( 5 + 6 ) 

Yield (%) 5 / 6 ratio 

la A 83 >96/4 a 
B 50 >96/4 a 

lb A 89 82/18 b 
B 50 86/14 b 

lc A 80 80/20 c 
B 60 

a) Isomer 6 was not detected m IH NMR; b) Determined by IH NMR; 
c) Assessed by 13C NMR, in IH NMR spectrum all diagnostic signals 
were overlaped. 

S c h e m e  1 

The presence of  the versatile iodo and phenylsulfonyl groups in the products makes them very attractive 

intermediates in organic synthesis. For instance, on the basis of the well established chemistry of  sulfonyl 

carbanions, 7 one could expect that compounds 5 would undergo intramolecular nucleophilic substitution upon 

treatment with bases providing cyclic phenylsulfonyl derivatives. In fact, when 5a, 5b and 5c were subjected to 
the reaction with sodium bi~trimethylsilyl)amide in toluene solution the cyclic products 7a, To and 7c were 

obtained in good yield (Scheme 2). s We were deSghted to find that the cyclizations were highly stereoselective 

and only single stereoisomers were detected in the reaction mixtures. The trans stereochemistry of  7a was 
clearly indicated by the chemical shift of  the methyl group in ~H NMR spectrum. 9 The CHs signal appeared at 

0.95 ppm which was in good agreement with the position of the methyl group (0.98 ppm) reported for the 

same compound prepared in different way. 10 For comparison, the methyl group m the cis isomer resonates at 

1.30 ppm. 1° We assumed that the reactions with 5b and 5c should take the same course and by analogy the 

trans stereochemistry was assigned also to compounds 7b and 7c. 
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5 

i : [(CH3)3SihNNa, toluene 

a : R = H  
b: R=CH3 
c : R = C6I-I13 

7 

Subs~a~ Produ~ Yield (%) 

5a 7a 72 
5b 7b 74 
5c 7c 75 

S c h e m e  2 

Since both 1,6 and 1,5 hydrogen shift processes, are of  the same nature, as illustrated in Scheme 1, the 
formation of  the undesired 1,6 hydrogen migration products during the rearrangement reactions seems to be 
difficult to overcome. In particular instances, however, when for some reasons the competitive 1,6 hydrogen 
migrations are siLmificantly impeded, the 1,5 hydrogen migrations can be the only reactions. Rearrangement of 
iodosulfone la that led to the single product 5a (Scheme 1) was such an example. In this case the 1,6 hydrogen 
migration could proceed only by the abstraction of  hydrogen atom flora the methyl group, which must be a 
disfavored process due to the high CH2-H bond dissociation energyjl The low reactivity of  the methyl groups 
in radical transformations is exemplified by the isomerisation of  iodosulfone 8 which provides only a small 
amount of  the rearrangement product 9 (Scheme 3), despite the fact that in this reaction the preferred 1,5 
hydrogen shift is involved. 

i 
P h O : S ~ c H 3  ~ P h O 2 S ~ / ~ / ~ . ~ I  

I 
8 9(12%) 

i Bz202,100° C, benzene 

S c h e m e  3 

We were looking for additional examples of  reactions which could provide exclusively 1,5 hydrogen 
shift products. Rearrangement ofiodosulfone 10 was such a case (Scheme 4). Apparently, in this reaction the 
1,6 hydrogen transfer would proceed through a bridged transition state, which makes the process 
noncompetitive to the 1,5 hydrogen shift reaction due to steric reasons. 

S02Ph .S02Ph 

i -~ + 

10 I 1 (37%) 12 (36%) 

i : Bz202,1O0°C, benzene 

S c h e m e  4 
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In conclusion, the method presented enables an easy and efficient preparation of  compounds containing 

a 5-iodo-l-phenylsulfonyl moiety fxom readily accessible et-iodoalkyl phenyl sulfones. We believe that 
products of our reaction might be attractive intermediates in organic synthesis. In particular, these compounds 
are very convenient precursors of  eyclopentane derivatives. 
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