
Introduction 
-- 

Previously complexes~of the type (OC)&IPPh;CH2CH2PPhz .(M .7..Mo, W): : ..l 
have been shown to undergo r&actions characteristic of tertiary phosphines 
including quatemization.by various alkylating agents [1=3]. To continue. .-‘.-: ~- 
studies of these complexes, .attempts were..made to:prepare.quatern& phos+ :. 1 ‘. 
phonium salts such- as [(OC),MPPh,CH?;CH,PPh&H&(CH,);11 from the reac; 
tions of (OC)sMPPh,CH,CH,PPh;.with (CH;j,SnCHiI:-Contamiriation .of the ‘- 
.desire&product -+th-. [ i9C),MPPh,CH2CH,PPh,Me]I ,led .us. to investiga$ .. 1. ;I, 
r&actions-of (CH&SnCH;I with the simpler~phosphiies;. PPhJ, PMePh, a+ :. :. 
PM&,&_ _ _-:.. I -. ._ .-.. .: :... : :f: : :. .. -. ._ ‘ :-_. :_; .m:.. : 1 ..:-;.-.: :.;;. ‘1 

Seyferth-and Smgh have.rcpo&$ the reaction of PPh; with (CHj)jSiCH,@_’ 
and obtaineda 98% .yield:of ~[Ph,PCH$i(CHs)JBr,‘when~ the two.r~eactants~~L.~. :..::f.. 
‘were-heated-at reflux tempam_ture for 2 h 141. How’ever, % sho:$.by -Schmi+ :_ J, 
batik and Tronich, when.PPh~~ana.~CHB)3SiCH*C1.are h@ted.at 99”Crfor,$,d,.~._. I::. 

..th.e quaternarysalt~ first formed establishes an equilibrium with Ph,PCH, and.‘;;- _. :; 
(CHdSiCllW ;_. 

_&ld&goes &&~y@&&~~J5]_;i : .i:-:- 1: I 1.5. “> I’. -:_.f ..’ :;:.I_:. ...;zf-r-‘_;: 
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Tertiary phosphines react w&h (CH&SnCH21 at a rate..which.&btis the .:.. 
reactions to be followed by ‘H NMR..Initially in each reatition,~the exp&ed ..- 

@raternary phosphonium salt&s formed. .. .- . . .’ 

SP + (CH&%&I + .EPCH,Sn(CH,),]I 1’: -. 

: Proton. NMR.data for the phosphonium. cations of this study are shotin in’ I-- 
Table I. Integration ratios were consistent with those predicted for th.6 o&ions, 
and the observed coupling of the methylene protons to both phospnorus-and 

. ,. :. : 

tjn support the assignment., Furthermore the d&a &corded_ for [Ph,PCH&.- -. I 
(CH,)Jtie very similar to the d&a fortbe kriown [Ph3PCH,Si(@%,),]+ [4,5] i. _. 

Attempts to isolate the:<uaternary salts in pure form from $loroform, : -:_ 
acegone, hexane, benzene and DMSO. were unsuccessful. Ir&riably some .-. 
con$amination of the desired product ;with‘a methyl phosphonium’salt-&s 
noted. 

me rates of formation of.the phosphonitim &at&s at ambient temper-. : 
at&e, aS shown by repetitive NMR scanS, hi&a& in &he series (O&MPPh2- : -. 
CH&H,PPh, < PPh, < MePhzP < MezPhP. ‘I’ne complete &nv&ori:of 0;09 g -.- 
of (CH,),SnCH,I-by a stdichiometric &amity of PPh,-in 2 ml’of-chlo&fo& : ;. 
required &pproximately 2 h. The reaction of PPhJ with (CH&SiCH~I ‘uxider- ._ 
si&lar conditions proceeded-much slower than the an,~ogous’tin.react~~~. .:-...,: .’ 
After.3 d only 29% of (CH&SiCH21,had been &mverIzed to.ihe co&&onding 
phospnonium salt: Thus it.@ clear that (CH,),SnCH,I.&-much more &a&ive .z.. -- 
to-d--PPhj_tbz+ is (CH&Sl~H& _-: :. :_.. ..“.;. _. .: .- ,: --. I”. ‘.-..:~. ‘, 

FVl$k [Ph$cH$i(CH& j1 is. stable in chloroform tit -am&& .$emperaturej:‘: 
[ Pb,PCH,Sn(CH&]I is uris~ble; decompos~ing nearly’~&‘rapidly asit-& for&d~.~: : 
I&e&e the other tin cations of this study zue’u&able m &lorofo& ‘At: :I:‘ 
elevatea .temperatures._[Ph;PCHISi(CH~j3]Cl & known.toBsta;ljlish,an-equi;-. ; : ,.’ : 
libriumv$th-Ph$?CH2 and. (CH&SiCl which:ls follo.+$ b&ans$lidation_ It :I : I.. : 
appears that tee- more react+ t$ _@.l& dissociate1.under _much.@der -conditions,_i 
_Whenithe rea&ion_of ~PPb,..with (C!H~j,SnCH~I is~cz&i&&it ‘in ~detiteri&hloro~ 
for&one &u$f&lovv the_de&&position of [?h,qCHz~~(cH~),.]‘~th -~H&@;~ i.‘l 

.. _~jfihk’~~al for. (Cs,),sn:and ale .~~~~iet_ fbr; ~H;;:d~~~h’ in;~ten~i~~, ;~‘._-.i__:_:__i’l 
phij@h@o&j_&e@$l d@@& fortPhi;f’Me]‘-~~a’Si~rial_for._~eH,j;~~:~~~~ && I;::: 

con?po$nd (7 =k 9;44; J(Sn*&) +56.?H&j &J*: .Tf;*;ni$ :t&-&~~&&5~ -:.:-; _‘,:I 
‘I:dSo *s~~~& + s f&e ~~~al~~~~~~~~~~~~~~.~~iri~~~~~~ n~~~isi~~,~t~ii_~~19~~_8~~-~~~:~~ 
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appears (J(Sn--CJ&) = 56 Hz). Unfo,rtunately, attempts to isolate these-& 
products have not been successful. .-.: 

The instability of [ Ph3PCH2Sn(CH3)J’ in various solvents almost ‘certainly 
stems from the formation of the ylid, .Ph,PCH,. 

ZPh,PCH,Sn(CH,),]I * Ph,PCH, + (CH3)&iI 

Several lines of evidence support this conclusion. First, [Ph,PCHJI was isolated 
from the reaction mixture. Secondly, when the reaction was carried out in 
deuteriochloroform, the methyl protons of [PhsPCHJI exchanged with the 
deuterium of the solvent until the phosphorus-methyl doublet disappeared 
from the NMR spectrum.. As the phosphorus-methyl doublet disappeared, a 
signal for HCCl, appeared. Whether or not Ph,PCH2 reacts directly with 
deuteriochloroform as 

Ph3PCH2 + DC& = [Ph3PCH2D]++ Ccl; 

or first participates in transylidation 

Ph3PCH2 + [ Ph,PCH,Sn(CH,),]‘= [ Ph,PCHJ++ Ph3PCHSn(CH& 

PhJPCHSn(CH& + DCC13 + [Ph,PCHDSn(CH>),]‘+ Ccl; 

is uncertain. Finally, if the reaction is carried out in DMSO, a s+Jlvent in which 
ylids are stable, the [Ph3CH2Sn(CH3)Jwhich forms appears to be stable. After 
an initial conversion of a small amount of [Ph3PCH2Sn(CH3)J to [Ph,PCH,J: 
the [Ph3PCH2Sn(CH&]‘which remained was stable during the 3 d of obser- 
vation. 

The tin phosphonium cations decomposed rapidly when methanol was 
added to solution in which they were dissolved_ 

The concentration of Ph3PCH2 in solution was not sufficient to detect its 
proton signals with certainty. Positive identification is hampered by absorption 
of trimethyltin protons in the region of interest and by possible exchange 
processes which have been described by Bestmann [7,8]. 

Experimental 

Iodomethyltrimethyltin~was prepared from trimethyltin chloride, 
diiodomethane, and a zinc/copper couple as described previously [ 9 1. Com- 
mercial triphenylphosphine, diphenylmethylphosphine and phenyldimethyl- 
phosphine were used, after purification, in all reactions. The metal carbonyl- 
phosphines were prepared by cited procedures [l]. 

NMR spectra were recorded with a Jeol JNM-MH 100 100 MHz spectrom- 
eter. 

Reactions were carried out under an atmosphere of dry nitrogen, solvents 
were dried, and traces of ethanol were removed from chloroform prior to use. 
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