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Reaotion between triphenylphosphine and 2-bromo-2-nitrcstyrene 5e in bensene leads
to e-oyanobensyltriphenylphosphonium bromide 1, while in methanol a different pathway is
followed to give the rearranged salt g.z Wa have now studied the reactions of other
subsfituted g-bromo-g-nitrostyrenes with triphenylphospnine and found that a quite different
reaotion takes place to give, amongst other products, l-aryl-l-formylmethylenetriphenyl-
phosphoranes 3. The parent ylid 4 has been recently the subject of & number of partially
contradictory mmr studies.3 Similar studies of oompounds 3, which are ncrmally difficult
to prepare, have clarified these resulta"’ and confirmed the work of' Snyder and Bostmam-.sb
1-p~ifi trophenyl-2-bromo-2-nitroethylsne 5a reacts with threes moles of triphenyl—
phosphine in methanol to give triphenylphosphine oxide, e phosphonium ylid 2a, and &
phosphonium salt 6, 036H3°BrNP2, . p. 255-256°; nmr Z.M’b (multiplet) aromatic protons
only; m.s. m/e 276; which was identical with an authentic sample of triphenyl(triphenyl-
phosphoranylidenamino)phosphonium bromide.”
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The phosphonium ylid 3(a), C,gHipgN05P, m.p. 229°, had ir 2,750(w), 1,610(m), 1,570(s),
1305(s) om-l; m.s. w/e 425 (x*), 396, 277, 262, 108; nmr (cnc15 at + 27°) 1.54T (broad 4.)

, 2.36T (a) 19 H.6 This suggests that 3{(a) is 1-p-nitrophenyl-l-formylmsthylenetriphenyl-

phosphorane. Further evidence for this structure was obtained by comparison of spectrs of a

sample of l-phenyl-l-formylmethylenetriphenylphosphorane prepared from triphenylphosphine and

1-bromo~1~phenylacetaldehyde, followed by base treatment of the phosphonium selt foramed.

l-p~-Nitrophenyl-2-bromo-2-nitroethylene i(b) 2lso reacted with triphenylphosphine in methanol

to give the salt 6, the phosphonium ylid 3(b) and triphenylphosphine oxide. However,

reaction of l-p-methoxyphenyl-2-bromo-2-nitroethylene 5(c) with triphenylphosphire under

similar conditions gave methyltriphenylphosphonium bromide, l-p-methoxyphenyl-2-nitroethylens

1 (R = p-MeOPh) and triphenylphosphine oxide, l-Bromo-l-nitroprop-l-ens 5(d) and

triphenylphosphine also reacted in methanol by this second pathway to givse methyltriphenyl-

phoaphonium bromide and phosphine oxide.

The reactions of compounds 5(c) and 5(d) are readily interpreted in terms of initial

attack by phosphine on halogen, followed by methanolysis of the ion pair 8 and reaction of

tr:lphemlphosphine. with the methyl bromide formed.
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The formation of the ylids 3(a) and 3(b), together with the salt §, from S(a) and 5(b)
is more difficult to ratiomalise, although the pathway followsd appears to be cantrolled by
the eleoctron domating, or attracting, ability of the group R in 5. The amalogous ylid 19,
and the salt §, are obtained in high yield from the reaction of triphenylphosphine and
l-chloro-2-nitrostyrene 9, but 2-bromo-2-nitrostyrene 5(e) reacts with phosphine to give
quite different products.?
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We are presently further investigating the mechaniam of these reactions.
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