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Abstract The reactlon of the title compound Cy with methyl lo&de gives the yllde J_ and the 
phosphonlum salt 4. The intermediate formation of the phosphonlaalkene p 1s postulated 

Tertiary phosphlnes are, as a rule, qood nucleophlles'. In contrast, derivatives of two-ccor- 

dinate trivalent phosphorus have a rather low baslclty and nucleophillcity. Thus, attempts to pro- 

tonate or alkylate derivatives of phosphabenzene have met with fallure2. Phosphaalkenes 3-5 
form 

metal o-complexes lnvolvlng the lone pair at phosphorus 3b,4a ; phosphabenzenes6 and benzazaphos- 

pholes7 behave slmlarly However, hydrogen chloride adds to mes~tyl&phenylmethylenephosphlne 

(A) In such a fashion that the proton becomes attached to carbon and not to phosphorus 3a (Scheme 

1). We now report what we belleve to be the first case of nucleophlllc alkylatlon at phosphorus 

of a phosphaalkene which does not bear heteroatoms at the double bond (Scheme 1). 
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'Ihe reactlon was uerformed by heating a solution of A (650 mg; 2.06 mmol) In methyl lo&de 

(4 ml) In a Sealed vessel for 24 h at 50°C In the dark Colourless crystals of 4_ (l-S%) deposited 

and were separated by decantation of the mother liquor. To the latter, hexane (10 ml) was added. 

this solution was evaporated to half its volume , whereupon a red viscous 011 separated, accor- 

&ng to Its NME spectrum, It contalned ca 80% of 1. It was purlfled by decantation of the 

supernatant llquld followed by 4 extractions with hexane (which was dlstllled back onto the re- 

sldue for the following extraction) From the extracts red crystals of Awere obtaned (25% lso- 

lated yield), mp. 98-130°C. The structure assignment of 121s based on the elemental analysis and 

the spectral data' 2 1s unique as an ylide bearing iodine on phosphorus. The Influence of 

lo&ne 1s reflected In the physical and chemical propertles. In comparison to ordinary 
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phosphorus ylides', many NMR signals are strongly shifted downfreld: g31P=44.4 ppm (cf. 

631P=8 ppm In Ph3P=CPh2 lo), 

UX=p-tol)+l and 613C (P-C) 

6lEl (P-CH3)=3.02 ppm (cf. 6%=1.70 ppm in [Ph2CH3P=C(COR)-I2 

= 112.8 ppm (cf. 613C=42.5 ppm rn Ph3P=CPh2 10 ). = 

lhe structure of 4, follows from its spectral data 17 , moreover, Lwas identical with a sample 

synthesrsed by an in&pendant route (Scheme 2). The reaction of l-with methyllithium in diethyl 

ether at -5OOC gave the expected addition of the nucleophile to phosphorus 3a,13 under formation 
15 of the red anron 2 which afforded gwwlth methanol; $_was characterlsed by oxidation to ?_ , and 

on reaction with methyl iodide gave i 12 (mp. 230-233OC, dec.). 

Scheme 2 
MeLi 0 

Mss--ii=CPh2 __j 
-5oOc 

I 1 Mes---CPh2 
P 
Ms 

CR30H 

- *s--P--MPh2 
Me 

Mss&CHPh, 1' 
I 

!Ihe formatron of &and 4_ can best be explained by nucleophilrc attack of the phosphorus atom 

of Loon methyl iodide under formation of the reactive lntermedrate phosphonlaalkene 2 (Scheme 1). 

A radical pathway as postulated by Nrecke and Bitter 
16 

for the reactron of an aminoiminophosphine 

with organic halrdes is unlikely, as, contrary to Niecke's results, the reactron of 1 is accele- 

rated by heat but not by irradration (2 hrs., 350 nm). 

Surprising is the a&&dent reactivrty of awhich adds the iodide anion at two different sites. 

Addrtron of iodide to phosphorus is the mayor pathway, leading directly to 2; this step rs 

irreversrble as heating of &III methyl iodide drd not yield $_. The formation of $_is 

Used by assurmng addrtion of iodide to carbon; the intermediate _8_ 1s quaternixed by 

iodide to give 2, whrch is reduced by rodide and protonated (possibly by traces of 

moisture) (Scheme 3) 

Scheme 3 
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me regioselectivity of the addition reactions of Adeserves some corsnent. lheoretical calCU- 

lations 
17 

on AP=CH2, PhP=CB2 and HP=CHPh as simple models for ,l_indicate that the 8OWD is essen- 

tially the lone pair at phosphorus. mis implies that the reactions of Awith soft electrophiles 

of low polarity (Cr(CO) 5L 
3b,4a ,&I) are frontier orbital controlled. The higher reactivity of 

phosphaalkenes relative to phosphabenzenes under these conditions is not unexpected, as in the 

Cr(CC)5 ccinplexes, A is a better electron donor than 2,4,6-triphenylphosphabenzene 
3b 

. Bowever, 

with charged or highly polar reactants (H+ ,RC-,RLi), Coulombic interactions prevail and lead to 

the opposite regioselectivity 
3a 

,es electronegativity considerations and theoretical calcula- 

tionsi7 assign (more) negative charge to carbon in the polarized P=C bond. 

A preliminary investigation of the chemical properties of z confirmed the abnormal properties 

as an ylide which were already deduced from the NMR spectra. In particular, the low chemical 

shift of the ylidic carbon atom (vide supra) may in part be an indication of reduced negative 

charge, and consequently of a stronger contribution from the ylene structure aas compared to 

the normally m-e important ylide structure 3~ (Scheme 4). 

Scheme 4 

Accordingly, the nucleophilic reactivity of Ais stronly reduced. It reacts neither with 

methyl iodide (it survives the formation conditions!) nor with m-chlorobenzaldehyde (no Wittig 

reaction), Hydrolysis with water gives z. On reaction with cyclopentadiene.~showed no Diels- 

Alder-reactivity, but gave 5 in low yield, presumably vra protonation by cyclopentadiene followed 

by reduction. 
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