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Abstract:. (x-Haloalkylphenyl sulfones are efficiently aUylated using allyltributyltin in benzene at reflux 
in the presence of AIBN. Several functional groups (e.g. ester, keto, amino, niVro etc.) are tolerated by 
these conditions that ultimately allow the cbemoselective allylation of phenylsulfones at ct position. 
© 1997 Elsevier Science Ltd. All rights reserved. 

The enhanced aptitude of the phenylsulfonyl group in stabilizing carbanions at ¢ position is the major 

basis of its widespread use in organic synthesis. 1 Alkylphenylsulfonyl carbanions can be easily generated by 

using strong bases as BuLi, LDA etc. owing to the low acidity of these o¢ hydrogens (pKa about 29 in DMSO). 2 

The generation of such carbanionic species often entails a limitation on the nature of the functional groups 

present in the molecular framework. Indeed, a chemoselective deprotonation of ct-alkylphenylsulfonyl hydrogen 

in the presence of other readily enolizable group ( carbonyls, nitro etc.), is frequently a hard question to work 

out. In this context, (x alkylsulfonyl radicals represent an attractive option to the use of the parent carbanions in 

carbon-carbon bonding procedures. Such radical species have found a consistent utilization in the construction 

of five membered ring structures, 3 although it has been demonstrated that the sulfonyl moiety offers little or no 

stabilization to the radical entity. 4 On the contrary the electron withdrawing effect exerted by the sulfonyl group, 

makes ot alkylsulfonyl radicals rather electrophilic species and therefore they would require electron rich alkenes 

to give additions in intermolecular processes (Scheme 1). 

P h S O 2 v X  + ~ BuaSnH , PhSO2, ( / - -  R 

X = CI, Br R = Ph, Alkyl, NR2 Scheme I 

The reductive alkylation of various enamines using chloromethyl p-tolylsulfone in the presence of 

tributyltin hydride has been carried out by Renaud et  al. ,  and is limited to the use of unsubstituted 

arenesulfonylmethyl radicals. 5 The utilization of substituted radical sources and/or less reactive olefins is 

probably foiled by a direct reduction of the halosulfone precursor as already underlined in some intramolecular 

ring closures.3b, e 
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For this reason we decided to test allyltributyltin as a source of chain-elongable carbon framework, since 

it is known that these tin derivatives are almost 10-fold more reactives than ordinary alkenes. 6 ct- 

Haloalkylphenyl sulfones are allylated through a SH2' process that implies addition of the corresponding ct- 

alkylsulfonyl radical to the allyltin derivative 2,  followed by a fragmentation of the carbon-fin bond (Scheme 2). 

R R 

PhSO X + ~ S n B u 3  CsH s A PhSO2 

1 2 3 

X ,= CI, Br Scheme 2 

Reaction of 1-bromo-l-phenylsulfonyl cyclohexane la  with allyltributylstannane 2 in benzene at reflux 

gave the corresponding allyl derivative in good yield (table), showing that this procedure is rather unaffected by 

the steric hindrance at the radical centre. A significative number of electrophilic functions has been included in 

these substrates in order to check their behaviour in the radical process. As expected, keto and ester functions are 

fully compatible with our conditions as displayed by the allylation of compounds l b  7 and lc.  3a Albeit 13- 

hydroxysulfone dianions are easily alkylated at the o~ position, 8 the corresponding O-protected anions usually 

suffer a facile 13-elimination. We have verified this behaviour treating benzyloxy sulfone 6 with BuLi in THF at 

-78°C (Scheme 3). After 30 minutes at -78°C about 30% of the starting sulfone 6 was decomposed into benzyl 

alcohol and other by products. 9 Benzyloxy-~-bromo sulfone lg  is cleanly converted (85% yield) into 

allylsulfone 3g without any of the above cited drawbacks. 

PhS02 PhSO2 

Ph1~'OH + ~ ' X  NaOH 6N pil,,.X.O . , ~ . . . ~  x 
CsHs eudNe; 

511 :X= H 6: X = H (85%) 
4 51) : X = Br l g  : X = Br (80%) 

nBuLi 
,. 4 + by products 

X=H 

2 

X = B r  

Scheme 3 

Nitronate anions are readily attacked by electrophilic agents, but primary nitro groups are rather insensitive to 

radical cleavages. 10 Therefore, they can be profitably included in our substrates as shown for the allylation of 3- 

nitro-l-bromopropylphenyl sulfone lh. 

In conclusion, a-haloalkylphenyl sulfones can be efficiently allylated in the presence of other readily 

enolisable groups in the molecule. Ester, keto, nitro and amino groups are unaffected by the reaction with 

allyltributyltin in benzene at reflux. The carbanionic version of such functionalization would create some 

chemoselectivity troubles that could be overcame only with extreme difficulty. Further studies on synthetic 

applications of this procedure are currently in progress in our laboratory. 
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Table. Allylation of (z-Haloalkylphenyl Sulfones with Allyltributiltin in Benzene at Reflux 

Entry Substrate I Allyl derivative 311 Reaction "13me (h) Yield %== 

(,,,,,,,,,~SO2 Ph 

r '~OMe • ~"~OMe 
b ~ , ~ B r  ~ 2 75 

S02Ph S02Ph 

c 3 90 b 
2Ph 

~'~OMe ~OMe 
d ~ . ~ , ~ C I  ~ ~ , / , ~  2 82 

S02Ph S02Ph 

• , , 0  
SO2Ph SO2Ph 

P I ~ H N ' ~  Br P h ~ ~  
f 4 72 b SO2Ph SO2Ph 

° p : ' - o - - - y  "r ~ ' - " - o - - ~  2 
SO2Ph S02Ph 

h O 2 N ~  Br O 2 N ~  3 70 
SO2Ph SO2Ph 

a : Yield of isolated, pure compounds b : Isolated as 3:2 mixture of dlastereomers. 

Allylation of ct-haloalkylphen.vl sulfones : general procedure. 

(x-Haloalkylphenyl sulfone l (2 mn~l) was dissolved in dry benzene (12 mL) and then allyltributyltin (1.32g, 4 
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mmol) and AIBN (0.065g, 0.4 mmol) were added. The mixture was refluxed for the appropriate time (see table) 
and the solvent was removed under reduced pressure. The oily residue was dissolved in ether (30 mL) and 

washed with 10% KF solution (3x5 mL). The organic phase was dried over sodium sulfate and, after removal of 
the solvent at reduced pressure, the residue was purified by flash chromatography. 
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