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One-Pot Wittig Reactionsin Water and in the Presence of a Surfactant
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Abstract: o,B-Unsaturated esters were synthesized in open atde)deCyI sulfate (SDS)-water solution. Judging from the

sphere via mild and efficient one-pot Wittig reactions performed i ritical micelles concentration, micelles would be formed

both water and sodium dodecy! sulfate (SDS)—water solution. N the latter system.

Key words: alkenes, esters, Wittig reaction, micelles Th? one-pot p_rocedure_ adVantageS (no work-up, no _need
to isolate the intermediates, saving of solvent and time)
are obvious. A micellar system was pursued in order to

For a long time, volatile organic compounds (VOC) havgreate a micro hydrofobic domain in water to favor more
been considered the best solvents for carbon—carbon bdR@Philic substrates and to test the possibility of modify-
formation, in contrast with the several enzymatic proces§ld the conformational equilibrium, which consequently
es that occur in aqueous environment. Nevertheless,/ffiiuences the stereoisomeric ratio.

most recent decades, there has been an increasing inteTast attention was focused on the stabilized ylides to ob-
in water as solvent for organic reactions, with sever&in a,B-unsaturated esters. They are precursors either of
advantages with respect to the use of VOC in terms wétural and unnatural hydroxy or amino acids and other
cost, simplification of protection—deprotection processebjoactive compounds. To this purpose etidromoace-
safety and environmental concérn. tate and trin-butyl phosphine were added to an aqueous

The Wittig reaction, one of the most important methods &!ution of SDS to give the phosphonium dodecylsulfate
synthesizecarbon—carbon double bond, is traditionallyalt (that was also isolatéijollowed by addition of the
carried out in an homogeneous, anhydrous and aproiiéenhyde and triethylamirté.

solvent using an organometallic base to generate a stalields are almost the same, in water and in the presence
lized or semistabilized phosphonium ylitle. of sodium dodecylsulfate, for the least lipophilic 4-nitro

Water was used in few cases as the solvent: water-soluBhzaldehyde (Table 1, entry 1). In the other examples the
formaldehydé, water-soluble semistabilized phosphoni-

um yIides‘,1 water-soluble PEG-supported salts wer&ablel Wittig-Type Reactions Performed in Water and in Migella
used® The scope of aldehydes substrates was, howevefstem

limited by their solubility. In addition, reactions betweer, 1. n-(Bu)sP, SDS, H,0

. r COOEt . . COOEt
trialkylphosphonoacetates and 2-oxoalkanphosphonai ™" 2. RCHO, TEA R X
were reported. They were performed in concentrated basic
solution in which both the phosphonium salts and tHentry Electrophile Medium  Yield (%) Zz E
ylides were decomposédrecently, reactions involving 4NO,CH,CHO Micelles 87 0 90

preformed stabilized ylides and performed in water weré
reported, but high temperature (90 °C) and LiCl a2 4-NO,C¢H,CHO H,0 8g712 13 87
additive were generally requiréd.

3
An appealing possible way to solve the problem of water- ,
insoluble or scarcely soluble substrates could be the usebf ~ 2-Furfural RO 8 20 80
micelles. Reactions in micellar systems have received & 4 meoc,H,cHO Micelles 76 (+12) 2 98
growing attention in the last decades, so many reactions
were reported to mimic biochemical processes: esters h§- ~ 4MeOCgH,CHO HO 68" 4 96
drolysis, hydrocark_)ons oxidations as well as carbon—car PhCH,CH,CHO Micelles 88 (+11) 25 75
bon coupling reactions.

In this paper are reported the results so far obtained in%
study concerning one-pot Wittig reactions between in sit (E)-PhCH=CHCHO Micelles 90 (+10) 14 86
prepared ylides and aldehydes. They are carried out with-

2-Furfural Micelles 85 (+ 4) 11 89

PhCH,CH,CHO H,0 7913 19 81

- = 14
out using the inert atmosphere in both water and sodi (B)-PhCH=CHCHO  HO & 1189
11 n-Me(CH,)sCHO Micelles 91 (+26) 24 76
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ancrement (%) respect to,8.
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