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Sumnary : Oiethylphosphoryl methanesulphonates 2 and 4 were readily converted into cu,p-unsa- _ _ 
turated sulphonates by successive treatment with n-8uLi and aldehydes or ketones. Epoxidation 

of esters 5 with t-butyl hydroperoxide in the presence of Triton 6 yielded stereoselectively _ 
salts of trans-a,p-epoxysulphonic acids. 

In connection with our current search for new types of inhibitors of serine-proteases, we 

required an efficient method for the preparation of a,p-epoxysulphonic acid derivatives which 

would be compatible with the presence of sensitive functional groups'. We expected the 

epoxidation ofa,p-unsaturated sulphonic acids to fulfill this goal. However the few available 

methods2 for the synthesis of these compounus were not readilv applicable to the preparation 

of compounds bearing sensitive groups. In this coranunication we describe a practical and 

general synthetic method fora,p-unsaturated sulphonates based on the Wittig-Horner reaction 3 

and their stereoselective transformation into salts of trans-a,p-epoxysulphonic acids. 
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Commercially available diethyl methanephosphonate 1 was treated with n-BuLi (1.1 equiv., _ 
THF, -78°C) and the resulting anion was sulphonated (0.5 equiv. Me3Nt-S03-, 4hrs, -78°C to 

-lO'C), then HC02H (1.5 equiv., 

give compound 2 in 77% yield4. 

-lO"C, filtration, flash chromatography, CH2C12:CH30H 7:l) to 

_ 

Deprotonation of 2 with n-BuLi (-15"C, - THF) and treatment with a carbonyl compound (1.4 

equiv., -78°C to 2O"C, overnight) gave the corresponding unsaturated lithium sulphonates 

together with lithium diethyl phosphate. The separation of the two salts was readily 

effected by ion-pair extraction 5 (h4N+ HS04- + LiOH, 1 equiv., H20-CH2C12). This yielded 

a,p-unsaturated tetrabutylamnonium sulphonates 3 with a purity greater than 95 %6. _ 
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The method is quite general (Table 1). Yields are good even in the case of enolizable 

or hindered carbonyl compounds. Poor stereoselectivities were observed except with aromatic 

(3d-3f) or hindered (3~) carbonyl coumpounds which gave predominantly the (E! isomer. -- - 
Addition of HMPA (5 equiv.) or TMEDA (2 equiv.) as cosolvent did not modify significantly the 

E:Z ratio. However a significant improvement of stereoselectivity in favour of the (E) isomer 

was observed when the ionic reagent 2 was replaced by the neutral sulphonic ester 47 (compare _ 

5a-d with 3a-d). 

All attempts to epoxidize a,P-unsaturated tetrabutylammonium salts 3 with powerful 

epoxidizing reagents* 

_ 

were unsatisfactory : unchanged starting material was recovered with 

Na WO -H 0 (pH=61 
8a 

,325Jfld 2 2 , oxone (water-acetone,8epH=7.5) 8b, CC13CN-H202(pH=6.8)8C, H202 (pH= 

or t-BuOOH in the presence of Triton B . A slow reaction was observed with m-CPBA in 

refluxing CH2C12 but the method was unpractical owing to low yields and difficulties 

experienced isolating the epoxide from the reaction mixture. 

The corresponding ethyl sulphonates 5 were inert toward m-CPBA even in refluxing di- _ 
chloroethane but reacted smoothly with hydroperoxides under basic conditions. The reaction 

of 5 with t-butyl hydroperoxide (2.5 equiv.) and Triton B (1.3 equiv.) in THF at 30°C for 2 hrs _ 
resulted in the epoxidation of the double bond followed by hydrolysis of the ethyl sulphona- 

te. Ion-pair extraction gave trans-cr,p-epoxy tetrabutylamnonium sulphonates 6 in good yields' 

(Table 1). In all cases both cis and trans-qp-unsaturated sulphonates 5 exclusively yielded -~ - 

trans-epoxides indicating a high stereoselectivity but no stereospecificity. Thus the 

stereochemical course of these epoxidation parallels that of 
10 

a,p-unsaturated sulphones . 
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6 

Table 1 : cr,p-Unsaturated Sulphonates 3 and 5 - _ (R'R*C=CH-SO3X) and trans-cy, $-Epoxy- 

Tetrabutylamnonium Sulphonates 6. _ 

a,p-Unsaturated Sulphonates 3 and 5 _ _ 

Compound RI R2 X Yield (%)a E:Zb Compound Yield(%)c JHa_Hp(Hz)d 

3a - Et H 

i-Pr H 

t-Bu H 

p-ClC6H4 H 

i-Pr Me 

Ph Me 

n-Bu N 
4 

57 

n-Bu4N 80 

n-Bu N 
4 

90 

n-Bu N 
4 

77 

n-Bu4N 68 

n-Bu4N 69 

44156 

45:55 

92:8 

80:20 

48:52 

88:12 

5a Et 6a 89 2.0 

5b i-Pr b 79 2.0 

SC t-Bu c 58 2.0 

-G p-ClC6H4 6d 96 1.8 

5e m-N02C6H4 z 72 1.8 
- - 

Et 85 

Et 96 

Et 94 

Et 99 

Et 93 

74~26 

85:15 

>98:<2 

98:2 

94:6 

trans-cr,p-Epoxysulfonates 6 _ 

a All reactions have been carried out at 0.4-0.6 mmole scale. Isolated yields after 
ion-pair extraction (X=n-Bu N, purity z-95%) or flash chromatography (X=Et). 

b Determined by I H-NMTR (200 Mflz). The ratios were unchanged after ion-pair extraction. 
' Yield of 6 calculated after ion-pair extraction and corrected after determination of the 
d purity by- IH-NMR of the crude product II. 

These val es are in accordance with those previously observed for trans-cr,p-epoxysul- 
phoxidesIy , sulphonesI0 and sulphonates.Ia 

The experimental convenience of the methods described above and their amenability to 

many structural variations combine to make them very practical for laboratory synthesis of 

the title compounds. 
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