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There has been considerable recent interest in compounds containing a phosphorus aton in 

small (four or five) ring systexs, since the geometrical restraint& imposed by these rings 

often modify reaction pathnays2. The effect of two such rings on the reactivity of phosphonium 

salts, for exanple (&), would be of current interest. 

Most compounds prepared containing a Spiro phosphonium group have been w?thouto(-protcns, 

for example (r)3, and so one facet of thei.r rercticns, that of ylid formation, is precluded. . 

However,~ Russian workers have recently pre:lared 5-phosphoniaspiro- fib,1J -nonane iodide (1; 

n=f+)4 and, since we were able to prepare its monocyclic (I) and acyclic (&)5 analogues, this 

seemed a suitable compound to study. 
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Thr salts (1; n=J+), (r, and &) h s ow a progressive change in 3lP n.m.r. chemical shift, 

-72, -59.5 and -39.9 ppm‘ respectively from 8% ortho pho:Thoric acid. The vaiue for the 

rpiro canpound (&; n=b) is especially large for a phoaphonium salt ma since 3lP ohemioal 

7 eidfts CIA thougilt to be related to i-orbital participation it may be that considerable mo;U- 

fication of bonding has taken place to accommodate the spire ring system. 

Salts (I;; nh), ($ and (4) are all hydrolysed by refluxing in 4 molar KOH in 5% ethanol 

for four days. Tetrae&ylphosphonium idiide gives triethylphosphine oxide (sr$) while both 

(A; n4) and (1) undergo ring opening to give phosphine &ides (2) %ncl (6) resp-otivsly, in high 

yield. 'That the oxide obtained from salt (r> is the ring opened, rather than the alternative 

(5) (6) 

ring retained, proauo&.was dduoed from its mass spectrum (m/e 162, 133, 105), although the 

presence of minor amounts of ring retained product cannot be ruled out. Preliminary rate studies 

suggest the rate of hydrolysis is (~>(~)) (&). Although the enhnncement of hydrolysis rate for 

the monocyclic salt (r) over (k) is expeoted8, the further enhancement for (?;; n=&) is perhaps 

surprising. The formation of a pentavelent intermediate from (I.; nd+) by attack of hydroxide 

ion shOtid be unfavourable, either from electronegativity criteria (Oe &al) or from diequatorie: 

ring bridging, depending'on the position of initial attackg. Presumably these factors are over- 

come by the extra relief of ring strain. These results will be discussed nore fully elsewhere. 

Derkach and Kirsanov' were unable to prepara an ylid from the salt (1; n-4): which 

suggests thet the geometric constraints imposed by the ring system may reduce the extent of an 

overlap with the adjacent oarbanion. However, we have found that theCC-protons in salt (1; i-14) 

@Q 
could be exchenged to the axtent of 7l& (from n.m.r.; JpCCH=18Hz) in 0.5 molar Na OXt/X%OD 

during one week at room temperature, presumably via an intermediate ylid. Salts (1) ana (&), - 

under the same conditions, gave 5% and 66 exchange respectively. 

-These experiments suggest that ylid formation Cram (I;; n=4.) is possible and treatment of 

this salt with phenyl lithium at room temperature, followed by the addition of methyl iodide, 

gave Ce‘methylated salt (2) (J@); m.p. 163-165'; m.s. m/e 157 (d), 101, 87; h.m.a.*(CDC13) 
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6.90-6.20 m (15H), 8.55 dd (3H; JHccH=Ms~ 

4” the analogous methylated products (3 

F"3 
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JpCCH=18Hz). Similar treatment of salts (1) and (4.; 

and (2). 

<I) (8) (9) 

In the case of the monocyclic salt (1) the product appears to be, from its mass spectrum ("/, I.59 

l.l.6, no appreciable peak due to m/e 101) and n.m.r. (multiRlet centred at 8.92‘s a super- 

imposed quartet and two triplets) the acyclic methylated structure (9 rather than the alter- 

native (10). 

Ylids generated from salts (&; nd+), (J) and (&) will also undergo Wittig Reactions with 
BQ 

aldehydes and ketones. Salt (1; n-4) reflwed for two days with benzaldehyde in K 0C(CH3)J 
J 

(cH~)~C~H gave an oil, * i.r. 1,680 1,450 1,160 740 and 690 cm -l; n.m.r.~(CDClj) 7.54.6 n 

(l@i), 3.3-4.0 m (2H), 2.7 m (5H); Q.S. m/e 248 (Ii'), 157, 118, 117, l@+, 90; which appears 

to have structure (ll). 
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