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Abstract The stereospecific formaticn of a pnosphonium ylide-salt vi@ the stereospecif.c
coupling of an aliylic phosphonium yiide with the corresponding prosphorzum salt 1s described

In recent contributions' ’ from this laboratory a stereospecific sulphonium ylide-salt coupling

reaction, leading to the formation of the v.nyl sulpride (1) via Michae. addition of the sul-

phonium ylide (2) to the sulphonium bromide {3), followed by demetnylation of the rcsu.tirg

salt (4) by bromide ior, was communicated

Br-

R = CO Me
2

As an extention of these investigations, 1t was fourd that a related coupling reaction took
place when a vigorously stirred solution of the phosphonium salt (£) in dichleoromethane was
treated with one mole equivalent of aqueous sodium hydroxide, to produce the dimeric phosphoniu
ylide=salt (8)*" as bright yellow crystals in 50% yicld  Under these reaction conditions the

phosphonium ylide (2) was formed as a by-product in only 20% yield

*#511 new compounds exhibited satisfactory analytical data  Proposed structures were rigo-
rously substantiated by extensive 'H and !'3C nmr studies and off-rescnance decoupling

experiments
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Tie formation of the ylide-salt (8] under these circumstances can be rationalized as being tre
result of a Micheel addition of the phosnhonium ylide (5} to tne phosphorium salt (&), tollowed
by trans-ylidation of the intermsdiate product (1) In comparison with the above-mentionsd
sulpbronium ylide-salt coupling reaction where the yiide (2) attacked the salt (3) solely at

the y-carbon atom, 1t 1s clear that the absgence of a second alkoxycarkonyl substituent at the

B-carbon atom of the phospronium salt (&) inhibited nacleophilic attack oy the phosphonium

The ylide-salt character of the couplirg pro

2]

ss diphosphonium salt (2) Jpon Treatment with aqueocus hydrobromic acid, and the precipi-
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tation of silver promide when silver n-trate was added to an agueous solution of (§)
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COQEt GO kL
(8) (2)
Selective alkaline hydrolysis of the coupling product {§) with one mole equivalent of sodium-
of the

hydroxide in 80% ethanol® produced one mole of triphenylphosphine oxide and a mixture
{m)-diester (10) and ti1e (E)-ronoester (4 ® Tke prefercniial saponif.cation of tre ali-

vhatic” ethoxycarbonyl group 1n the prezsence of an "olefiriz" ester substituer T 1S 1n accora

with previcus findings '2°!3
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Alkaline hydrolysis of the ylide-salt (8) under more drastic reaction conditaons (> mole equiv
of alecholic NaOH, reflux 15 h) produced as expected, one mole equivalent of triphenylphospnine

oxide and the (E)-d:.pherylphosphine oxide (12) as the sole cleavage products tos il

Final proof of the ylide structure of the coupling product (8) was provided oy 1ts conaensation
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wvith benzaldehyde in a Wittig reaction to produce the (E,E)-phosphonium oromide (13) as the
orly product However, no condensatior took place at the phosphonium centre, even when (8)
was treated with aqueous base ir the presence of an excess of penzaldehyde 1n two-phase reac-
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Tre coupling prodact (8) was alsc prodaced in €0 zia 7. yield, respectively, r. rearTion of a
11 mixture of the phosphon.um bromde (6) and tae y2ide (5) in dichlorometlhans, and upor trecl-
ment of a solut.or of a salt (&) in dichloromethane with 0,5 moles of aqueous sodium hydroxide

These results provide decis_ve proof 1 favour of the phosphonium yl.de-salt coupling mechapisn

Tor the formatior of the dimeric product (8)

The reaction conditions for the formation of the coupling product (Q) can very Lsefully bpe
adapted to produce the phosphonium 1 _gs{5) 1nstead of (8) Slow, synchronised mixing of one
mole each of aqueocus sodium hydroxide and a solution of the phosphonium bromide (6) in dichlore
methane, produced the pure ylide (2) 1 ca 80% y1eld without corcomitant formation of the ylide
salt (8)
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