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Abstract : PPh3 reacts with activated alkynes in reverse (water-hydrocarbon) microemulsions giving 
specifically rise to a mixture ofZ and E triphenyJvinyJphosphonium salts which are readiJy isolated in 
good yields. 

Vinylphosphonium salts are valuable synthetic reagents used in the synthesis of heterocyclic 

compounds, cycloadditions and Michael additions l-4. They are currently prepared by reaction of 

allylbromides with triphenylphosphine and subsequent base catalyzed prototropic rearrangement to vinyl 

compound 5, nickel catalyzed coupling of vinylbromides with triphenylphosphine 6, palladium catalyzed 

vinylation of triphenylphosphine via vinyl triflates 7. Vinylphosphonium salts have also been obtained by 

nucleophilic addition of PPh3 in concentrated acidic media (HCI or HBr) or of PhsP, HBr in organic 

solvents to activated alkynes 8. We have recently shown that reactions between water-soluble phosphines 

and activated alkenes or alkynes occurs readily in water because the equilibria were displaced by 

protonation of the carbanionic intermediates 9. 

In this paper, we wish to describe that triphenylvinylphosphonium salts are readily obtained by 

nucleophilic addition of triphenylphosphine to activated alkynes in reverse microemulsions. In these 

thermodynamically stable liquid-liquid dispersions 10-11, water is solubilized within swollen micelles in an 

organic solvent (hydrocarbon) which contains the other reagents (phosphine and unsaturated compound) 

(scheme 1). The water microdroplets act as microreservoirs of protons which afford the necessary driving 

force to displace the equilibrium. Moreover, the compartimentaliition ofwater within the reverse micelles 

avoids side reactions and vinylphosphonium salts are the sole reaction products I*. By using these reverse 

microemulsions as reaction medium, various vinylphosphonium salts beating functionnal groups have been 

synthetized and isolated in a one step procedure with fairly good yields. Moreover, vinylphosphonium salts 

selectively deuterated at the carbon B to the phosphorus are obtained when D20 is used. 
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Our studies were performed in the well known microemulsions system Jo consisting of water- 

hydrocarbon-anionic surfactant (sodium bis-2-ethylhexyl sulphosuccinate : Aerosol OT). Thus, the reactive 

microemulsions were prepared by dropwise addition of as aqueous solution to a 20 % wt solution of AOT 

in cyclooctane or hexane containing stoechiometric amounts of ol-alkynic acids la,b,c, esters 2a,b, 

ketones 3a,b or aldehyde 4 and PPh3. The choice of the hydrocarbon depends on whether the 

vinylphosphonium salt has to be isolated (hexane) or not (cyclooctane). The pH of the aqueous phase 

depends on the nature of the electron withdrawing group : the reactions with cr-alkynic acids were 

conducted at neutral pH (equation 1) while additions to acetylenic compounds 2, 3 and 4, unable to 

neutralize the hydroxide anion produced by the protonation of the carbanonic intermediate, were performed 

with water solutions containing stoechiometric amounts of HCI (equation 2). 
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2 :A=C02Me;a:R=H;b:R=CgH,, 6 :A=CO,Me;a:R=H;b:R=CgH,, 

3 :A=COCH,;a:R=H;b:R=Ph 7 :A=COCH3;a:R=H;b:R=Ph 

4 :A=CHO,R=Ph 8 :A=CHO,R=Ph 

The reaction rates, monitored by 3tP NMR spectroscopy of the reactive microemulsion, were found to 

depend on the nature of both substituents (electron withdtawing group and R) and mainly on the location of 

the alkynic substrate at the interface or in the bulk organic phase (Table). For example, the reaction with 

lipophilic ester 2b is much slower than the reaction with octynoic acid 2a presumably located in the 

interfacial region. Vinylphosphonium salts are always the sole products detected in the reaction medium as 

a mixture of Z and E isomers. These two isomers are easily isolated from the reaction mixture and in most 

cases separated by column chromatography. They were characterized by 31P, t3C, ‘H NMR 

spectroscopy l3 ; the 31P chemical shifts and the 3Jp_c and 3Jp.~ values are in agreement with previously 

described data9,14. For compounds Sa, 6a and 7a the assignments are proved by 3J1H.I~ values. 

Highly reactive triphenylvinylphosphonium salts 6,7 and 8 are stable and can be used for further 

reactions within the microemulsion but underwent side reactions with methanol on sihca gel during the 

chromatography and were therefore isolated in lower yields (other separation methods are currently in 

progress). 

Vinylphosphonium salts specifically deuterated at the carbon p to the phosphorus are easily obtained 

by using D20 or D$YDCl ; owing to the very small amount of incorporated aqueous phase, these reactions 

in microemulsions offer a cheap and efficient deutetation method. 
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These results represent a new useful application of microemulsion as a reaction medium in organic 

synthesis by using water solubilized within swollen micelles as a proton source. 

Table 15 

substrate I Conditions Ftduct isolated cc) 
yield (%) 

Z E Z E 

H20hexme 2 II (18.56) 23 (14.71) 5a 76 21 
la 

D+/hexane 2 70 (18.58) 31 (15.26) 5a 0 68 26 

48 46 29 5b 42 28 w HzOhexane (23.10) (25.50) 

lb 

DzO/hexme 22 41 (22.80) 54 (24.23) 5b 0 29 50 

HZO/hexane 48 35 (22.38) 53 (25.85) 5c 31 35 

1C 
DZO/hexane 48 41 (22.40) 56 (26.25) 5C 0 41 54 

H20/HClhexane I 18 50 (18.66) 39 (15.94) I 6a (d) 21 

D2O/DCl/hexane 18 52 (18.73) 31 (16.02) 6a 0 (d) 17 

2b H20/HCl/hexane 140 36 (23.86) 38 (26.57) not isolated 

3a 
I H20/HCVhexane ) 18 ) 73cl6.99) 

3b 

HzO/HCVhexane 24 53 (24.16) 29 (25.37) 7b (d) 28 25 (E + Z) 

D~O/DCl/hexane 22 51 (24.16) 29 (25.37) 7b(b) (d) 31 7 (E + Z) 

4 I 
HZOW~yehctm~ 86 1 23c20.83) 55 (23.47) 

I 
not isolated 
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