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SuKonamidcs have been widely used fen tmatmcnt of bacterisl or viral infections, and am also found in 

drugs such as diumtics, hypoglycemic, antimalarisl agents and many othcrs.r The most common synthetic 

method2 used to mate sulfonamides usually involves the preparation of a sulfonyl chloride from a sulfonic 

acid and phosphorous pentachloride. followed by treatment with amincs. Alternatively, sryllithiums 

(generated fMm aryl l&ides and baby) have been reacted with sulfur dioxide to give the conesponding 

arylsulfimates.3 which wen: subsqnently treated with cbloramine or hydroxylamine-0-sulfonic acid to give 

sulfonamides directly.4 This process usually is tedious, inconvenient, and often incompatible with other 
existing fimcti& gmups, especiaUy if one wishes to introduce the s~on~idyl group at a later stage of a 

multi-step synthesis. Moreover, the versatility of this process also depends on the availability of the 

appropriate aryl halide. Hemin, we report a novel convenient one-pot synthesis of sulfonamides from widely 

accessible methyl sulfones (or methyl s&tides) under very mild reaction conditions 

T&lkylborancs have been known to form “am” complexes with lithiated organosuifur compounds.5 

Uguen has proposed that the anion of a phenyl slkylsulfonyl 1 and nibutylborane form an anionic complex, 

which thermally rearranged. with the formation of phenylsulfrnatc anion 2 as a side-product, to a 

~1~ which was oxidized to a secondary alcohol 3 (eq 1)/r We envisioned a one-pot synthesis of 

sulfonamides 7 from methyl sulfones 4 by the marrangement of the “au?’ complexes 5 to the desii sulftic 

acid salts 6 and subsequent reaction with hydoxylamine-0-sulfonic acid. (Table 1). 
A typiGal expetirnental procedure is excmplige& for tbc pmpatation of p~ny~~o~~ from phcnyl 

methylsulfone: A solution of methylsulfone (10 mmol) in 5 mL of THF at 0 Oc was tmated with 4.5 mL 

(12.6 mmol) of mcthylmagncsium chloride (2.8 M in TRF), snd the resulting solution was stitred at room 

temperature for 30 min. The solution was cooled to 0 Oc. treated with 15 mL (15 mmol) of tributylboranc (1 

M in THFI, stirred at room tcmpcraturc for 30 mm, and then stirred at tuflux for 18 houts. To the resulting 

mixtme at 0 Oc WBS added 5.7 g of sodium acetate, 25 mL of water, and 3.95 g of hydroxyamine-0-sulfomc 
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1. BuLi 
2. BBu, OH 

PhSOzBu 
3. H,Oz, NaOH -I I 

Phsozo + 
BU 

(1) 

Table 1. Conversion of Methylsulfones to Sulfonamides 
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WW3 (48) 
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50 [501 

1581 

67 [70] 

C61 

(0) 

Cl51 

36 [61] 

43 WI 

66 WI 

58 [61]b 

43 (46) 

55 (40) 

(52) 

(1921)c 

(42) 

* Is&ted yiekis,7 [ ] indicates HPLC miae,* and ( ) indicates 1H NMR ratios. b The isolated product was actually I-phenyl- 
penmu-14.9 but by III NMR analysis we could cckuhte the y&Ad for MeSO+& wbicb was detived fran the depmm&m and 

rearrangement of the metbylene group instead of the methyl group. c The product ratio was for MeSO2NHz and EtSO$W2, 
RSpeUiVely. 
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acid; the resulting mixture was stirred at room temperature for 3 hours The organic layer was diluted with 

ethyl nccuue, wasbcd with saturated NaHCq and then brine, dried (MgSO4). Cltemd, and concentrated in 

WcJf0. Won by silica gel chromatography gave 1.06 g (67%) of phenylsulfonamide. 

Methylmagnesium chloride was preferably used as the base for deprotonation (entry 1); however. if 

existing functional groups are incompatible with Chignatd reagents, LDA may he used (entry 2). Both 

tiethylborane and tributylborane complexes (entries 1, 3) rearranged quite readily, while the use of 

triallyborane and triphenylborane yielded mostly tocoveted starting material after the oxidative-amination 

work-up (entries 4,5). The apparent lack of migratory aptitude with allylboraue and phenylborane may be 

attributed to the stabilization of the anionic borane complex 5 by the phenyl or ally1 groups. Stirring the 

borax complex at room temperature gave only 15% of pmduct (entry 6). whetuas 61% of product (by HPLC 

analysis) was fotmed from an identical experiment at mflux temperanue (entry 7).ta 

Electron-withdrawing substituents on the phenyl ring seem to lower slightly the efficiency of this 

conversion (entries 7-9). The benxylmethylsulfone. which has two acidic sites next to the sulfonyl group, 

gave only the methylsulfonamide (entry 10) indicating that deprotonation and complex formation occurred 

exclusively at the thermodynamically more acidic methylene group of benzyl moiety. The scope of this 

conversion has been expanded to include hetcroaromatic methyl sulfone (entries 11 and 12) and 

alkyhnethylsulfones (entries 13-15). 

In conclusion, a novel one-pot conversion of methyl sulfones to sulfonamides has been developed. This 

procedure should prove convenient and general for those compounds which have only one acidic methyl or 

methylene sulfonyl group. The fact that methylsulfides or methylsulfones are more accessible commercially, 

and can tolerate a wide variety of common chemical transformation conditions, also suggests that one may use 

a methylsulfidc or methylsulfonc as a ma&cd sulfonamide to be carried through multi-step synthesis and 

dcmasked later at an appropriate, chosen stage. Furthermore, since it has been shown that sulfides, sulfoxides 

and dithioketals all form the “ate” complexes with trialkyl boranes,~ one would expect that they also may be 

used as substmtes for this reanangement. Our continued research in the development of this methodology will 

be reported in the near futmtx 
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IO. E;xrxae of base (1.5 or 20 cq. of M&igCI) or stirring tk boratt complex at reflux for 36 boar8 did not 

improvetheyield. 
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