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Abstract The stereospeclflc fornatlcn of a pnosphonlum yllde-sals JZQ the stereospeclf-c 
coupling of a? al;yllc phosptior,lum y;lde w1t.h the corresoondlng prrosphorzum salt 1s described 

In recent contr;butlons'-' from this l&oratory a stereospec?flc sulphonlum yllde-salt coupling 

reactlon, leadlng to the formatIon of the v-nyl sulpklde (1) mu Mlrhae- addltlon of the sul- _ 

phonium yllde (2) to the sulphoalum bromide (s), followed by demetnylatlon of the rcsu_tlrg 

salt (4) by bromide 1011, wab comunlcatml - 
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As an extentlon of these lnvestlgatlons, It was fourd that a related coupling reaction took 

place when a vigorously stlrred solution of the phosphonlum salt (5) ln Blchloromethane was 

treated with one mole equivalent of aqueous sodium hydroxldi, to produce the dlmerlc phosphonlu 

yllde-salt (4)"" as bright yellow crystals X-I 50% yltld Under these reactlon condltlons the 

phosphonlum yllde (2) was formed as a by-product In only 205 yield 

*"All new compounds exhlblted satisfactory 

rously substantiated by extenslv 'H and 

experiments 

analytical data Proposed structures were rlgo- 

13C nmr studies and off-resonance deCouplLng 
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Tie formatlon of the yllde-salt (8) under these circumstances can be rat;onallzed as being tFe _ 

result of a V,rlchael addltlon of ',he phos>honlum yllde (2) to tne phosphorluin salt ($,, foLlowed 

by Mzz"ans-y'L1datlon of the lntt‘rmed?ate product (1) In comparison with the above-ment]sn?d 

sulpbonlum yllde-salt coupling reactTon where the y;lde (2) attacked the salt (3) solely at 

the y-carbon atom, It 1s clear that the absence of a second alkoxycarbonyl substltuect at tile 

a-carbon atom of the phosgFon]um salt (6) lr,hlblted naeieophlllc attack oy the phosphonjlfi _ 

yllde (2) at the y-caraon atom of the sdlt (0) 

The ylldc-salt character of the coupllrg product (8) was verlfled ny the formation of tne co- - 

~ourless dlphosphonlum salt (9) qor? zreatnent with aqueous hyydrobromlc acid, asd the preclpl- _ 

tatlon of sliver oromlde when sliver n--rate was added to an aqueous solution of (8) 
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Selective alkaline hydrolysis of the coupling product _ (8) with one mole equivalent of sodium- 

hydroxide in 80% ethanol8 produced one mole of trlphenylphosphlne oxide and a mixture of the 

(F)-dlester (lri) aqd tie (E:-n,cnoestcr ( 1) ' Tte preferinllal saponlf,catlor Lf tre "all- - - 

Thazlc" czhsqcarbonyl group 11 th- nr:seIlse of an "olellrlz" ester subsrl:uer: IS :n acccra 

with previous flndlngs 12'13 
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Alkallnt hydrolysis of the yllde-salz L (5) under more drastic reaction coldltlons (j mole eq~lv 

of alcoholic haOH, reflux 15 h) produced as expected, one mole equivalent of trlpbenylphospnlne 

oxide and the (E)-dipherylohosphl~e oxide (2) as the sole cleavage products ""' 

FInal proof of the yl~de structure of :he coupling product (8) was srovlded uy Its conaewat:Lcl - 

CO,Et 

with benzaldehyde in a !Jltt:g reactlon to produce the (E,E)-phosphonlum oromlde (13) as the 

oily product However, no condensatlor took place at the phosphonlurn centre, even when (g) 

was treated with aqueous base lr the presence of an excess of oenzaldehyde ID two-phase reac- 

tlon '+ 
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The ioupllng product (8) was also produced In tn r~lii =?.> >rleld, respectlvel:, r. TFnrT,On c I’ e - 
I 1 mixture of the phosphon,um bromide (6) and t?e yllde (5) in dlc'lloromethane, and upor trecL- 

ment of a solutlor of a salt ($1 1n dlchloromethane with (I,5 moles of aqueous sodium hydroxide 

These results provide dec:s_ve proof 1~1 favour of t'ic phosphonlum yl_de-salt ccupl:llng mechanlsn 

for the formatlor of the dlmerlc product (2, 

The reactlon condltlons for the formation of the coupling product (0) cm very usefully be 

adapted to produce the phosphonlum vcl_de(>) Instead of (8) Slow, synchronlsed mlx:ng of one _ 

mole each of aqueous sodium hy?rox;& and a solui;lon of the phosphonlum bromde (6) In dlchloro - 

methane, produced the pure yllde (2) 71 ~a 80% yield wlthout corcomltant formation of the ylldc 

salt (8) 
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