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Interaction of a radical centre with systems containing a-electrons is fair- 

ly well documented 1) . Recently the 1,4 rearrangement of the p-tolyl group of a 

p-toluenesulfonamide to a methylene radical in certain benzo[f]quinoline derivat- 

ives was shown to belong to this reaction type 2) . We now wish to report on the. 

remarkable efficiency and extreme versatility of this novel rearrangement in simple 

piperidines 1. Depending on the nature of the aryl substituent and the reaction 

conditions chosen the process gives rise to 1,6 addition products 2, rearranged 

amines 2 and some reduced material i in nearly quantitative yield. 

a) XX-CH, Y=-H 
b) X=-H Ye-H 

cl X=-R Y=-H 
d) X=-Cl Y--H 
e) X z-w Yo-CH, 

Preparation of the iodides la - le was carried out via reaction of 2-hydroxy- -- 

methylPiPeridine.and the appropriate arylsulfonyl chloride to form the N,O-disulfonY1 

./. 
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derivatives. The latter compounds were reacted with NaI/acetone to afford the 

desired materials. According to the 'B-NMR data all of the piperidine sulfon- 

amides la - - & appear to possess' a chair conformation in which the iodomethyl 

group occupies an axial position 
3) 

for which an average CH21-Ar distance of 

approximately l-6 A can be estimated. 

Upon reflux of la - Id in benzene with azobisisobutyronitrile (ABIN) as a -- 

radical initiator 
4) in the presence of 2.7 equiv. tributylstannane 5, (SnB) a rapid _ 

reaction ensued after which three products were formed in yields as indicated in Table 1. 

From GLC monitoring the reaction appeared to be clean and almost quantitative 

and upon carrying out kinetic experiments 61 
in anisole at 96 f l°C the following 

apparent first order reaction constants and compositions of reaction products 

were obtained (Table I). The kinetic parameters were calculated with respect 

the disappearance of the iodides. 
7) 

TABLE I 

k-obsd. % 2 %3 %4 

la (4.48 f 0.10) x lo-5 s-l 45 32 23 
- 

lb (3.42 f 0.02) x 1O-5 s-l 48 27 25 - 

Ic (5.17 f 0.57) x 10 
-5 s-l 

40 37 23 

E! (3.18 f 0.06) x lO-5 s-l 34 41 25 

to 

From these data it follows that the nature of the phenyl substituent does not 

affect greatly the course of the reaction. This fact again is best compatible 

8) 
with a radical process . 

Upon increasing the ratio &H/iodide more of the reduced compound 4 is 

formed. A remarkable alteration in product ratio, however, is noted upon Variat- 

ion of the reaction temperature (Table 11,Isolated yields). 

TABLE II 

Compound Solvent Temperature Time %2 % 3 - %Q 

la anisole 22Oc 24 h 68 30 - 

la anisole 86OC 7h 46 30 23 - 

la anisole 152OC 2h 30 56 13 - 

la diphenylether 190°c O-5 h 26 64 9 

Thus it appeared possible to control thermally the product compositior within 

considerable limits. Furthermore, the efficiency of the process at room temperat- 

ure (r.t.) is to be noted. 

The products formed may be tentatively explained via the mechanism indicated 

in Scheme I. Both 1,5 and 1,6 intramolecular radical additions 
91 

take place at 
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8O'C. The former type of reaction is conformationally favored at higher temper- 

ature in view of the shortened average distance between the methylene radical 

and aromatic ring while at r-t. the transition state for 1,6 addition is more 

easily accommodated. After heating a solution of 2 in diphenylethe: for 6 h 

at 19O'C no changes were observed, thus rendering the possibility of a final 

2a + 2 rearrangement unlikely. The proposed mechanism (Scheme I) also indicates 
- 

that hydrogen transfer to the initially formed methylene radical 5a to form e - 

most probably takes place via reaction with the tin hydride. 

SCHEME I 

!a 
SnH SnH 4a 

1,6 

?k “: 
w 

6a 
J H3 

I 

3a - 

On the other hand once z is formed via halogen abstraction from & by the 

E-radical the rearrangement and insertion processes may well be proceeding with- 

out competitive formation of 4a. - This assumption could be verified by carrying 

out the reaction with a different source of Sn-radicals. - 

Upon refluxing la in benzene for 21 h with hexabutylditin in presence of di- - 

tert-butylperoxalate as an initiator the formation of 4a was completely suppressed - 

and yields of 64% of 2a and 25% of 3a were obtained. - - The source of the hydrogen 

atoms necessary to form 3a has not been established unequivocally but they maY orig - 

inate knpart from the phenyl intermediate 6a. - 

Finally,in order to determine the effect of blocking the ortho position 

./. 
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of the phenylsulfonylsubstituent, the SnH-reaction of the mesitylene derivative - 

& was investigated. Indeed it was found that none of the corresponding 1,6- 

adduct was formed. The sole product, however, was the rearranged amine 3e while - 

no trace of the also expected 4e was detected. This could tentatively be ex- - 

plained by assuming an interaction of the radical intermediate with the aromatic 

substituent in such a way that steric factors prevent effective hydride transfer 

by the bulky tin hydride 10) . 

In summary the reactivity of Ci-halomethylpiperidine sulfonamides constit_ 

utes a novel type of radical reaction. Further results on the influence of 

variations of the aryl substituent are reported in the accompanying communication 

la) 

lb) 

2) 

3a) 

3b) 

4) 

5) 

6) 

7) 

8) 

9) 

10) 
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