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Summary 7

, ‘The reactions of (OC)SWPPh,CchHzPth, (OC)SMoPPhZCHZCHzPth, e
PPhs, MePh,P and MezPhP with (CH;);SnCH_I have been studied with lH NMR; g
‘spectroscopy. The quaternary phosphonium cations, [/PCHZSn(CH3)3] Y T
formed initially in each reaction, are unstable in chloroform, aceétone and - :
,methanol but stable in DMSO at ambient temperature ‘The cations are pre- - -
sumed to interact with I"to give'an adduct which dlssomates into tnmethyltln
’ 1od1de and an ylid whlch reacts further to glve [—\-PMe] o

. Introductlon

: Prev1ously complexes of the type (OC)SMPthCHZCHZPPhZ (M =: Mo, W)
'have been shown to undergo reactions characteristic of tertiary phosphlnes ;7' : 'i;‘frj
_including quatermzatlon by various alkylatmg agents [1—3]. To continue. " -
‘'studies of these complexes, attempts were. made to prepare’ quaternary phos-
“phonium salts such-as [(OC)SMPPhZCHaCHZPthCstn(CHg)ﬂI froin the rea
tions of (OC)SMPthCHzCHzPth with- (CH3)3SnCH21 Contammatlon of th :
5__:desn:ed product- with: [(OC)SMPPhZCHZCHzPthMe]I Ied us to- mvestlgate
reactions of (CH3)3SnCHZI w1th the sunpler phosphmes PPh3, PMeth and
R PMezph :
v Seyferth and Smgh have reported the reactlon of PPh3 w1th ( CH;,)_;SlCHzBr
: and obtamed a98%. y1eld ‘of [Ph3PCH281(CH3)3]Br when the two reactants - "
‘were: heated at reﬂux temperature for2 h [4]. However,‘as shown by _Schrmd-'
~baur and Tronich, when PPh; and. (CH3)3S1CH201 are heated at. 90°C for:5.d;
_the quatemary salt flrst formed estabhshes an. equlhbnum with PhoPCH

Mineis 61920 (U.S.A%)




- e, g TeY uS, ) PUT U ,uo.u,,i%&,gs_g«
. q SLy1 PUR USgy) 3O BuRdnoo, v

2£1000 -

SR 26'6 ge'L z'ag 6'91 L[ECEHDUSTHO PHAaTHOTHO TddMS [S(00)]
. ﬁ_ono__.i.__, o £6'6 9¢'L g'qg . 6'91 ::movcmfoﬂémfoNmor_ﬁo::oo:A
CLSoao - 668 18'9 '8l o
‘.Eono. : A (X 29'9 0’81 Enmuvaﬂmcm:&.
of10a0" mf. R TN I 89'L 9'qg 1) L'gt 4112 Lﬂnmovamfom?s_a_ -
+Soao - TEE'L T 8le gL ¥'99 '0'%a L4:) T'er vy J[ECEHO)US THOQIW ug ] -
os¥tag): S 98 10°L 9'69 ‘¥'L9 2’91 8'a¥ s DS
: ooxnnov,.ﬁ; U -1 ¥ 86'9 -0'68°'2'Lg 0'91 V% 4 LTl
ofodo . oL'6 66'9 g9'ag 81 (14 JLECEHONSTHOat AT
.é,oz_om A:Gir Anmoémr_ CCHOM - (FHO-USIPy . (YHO—A)ry (EHO—d)Py (PHO-US)f,

..s_.:o,._

SILTVS Eb_zommwoma mDOE.«S zom <9<Q zEz ZOBO.&m o

i Sqmsum




L TE The reactlo '*of PPh3 mth (CH3)3SnCHZI has not been estlgated pre- : j .
E :vmusly. Only one example ofa quaternary hosphomum catlon'of the type -
. “reported in this paper’ ‘appears in the hterature._Seyferth and Gnm 1solated , o
“ [Ph3PCstn(CH3)3][(CH3)3SDBI2] from the reaction of Ph3PCH2 and - e
. .(CH;)3SnBr [6]. That these reactions are complex is illustrated by the fact /-
" that Schmidbaur.and Tronich isolated only [(CH3)3Sn]2CPPh3 from the srmrlar-’;_
' -'.react10n of P‘13PCH, and (CH3)3SnCI [5]

'R%ults and dJscussmn

; Tertlary phosphmes react w1th (CH3)3SnCH21 ata rate wh1ch a]lows the
reactions to be followed by 'H NMR Imtlally n each reactlon ‘the expected
' quaternary phosphonmm salt was formed ' : -

» —P + (CH3)3SnCH21 = [\PCH2Sn(CH3)3]I

- Proton NMR- data for the phosphomum cat1ons of thls study are shown m -
Table 1. Integration ratios were consistent with those predicted for the catlons,
. and the observed couphng of the methylene protons to both phosphorus and
tin’ support the assxgnment Furthermore the data "ecorued for [Ph3PCH2ou- B
~(CH3)s] are very similar to the data for the known [Ph3PCH281(CH3)3]+ [4,5]. .
Attempts to isolate the. quaternary salts in pure form’ from chloroform_ Lo
_ acetone, hexane, benzene and DMSO. were unsuccessful. Invariably some '» '
contamination of the desrred product w1th a methyl phosphonlum salt was o
noted. ' ' SRR
“The rates of formatlon of the phosphonmm catmns at ambxent temper-
ature, as shown by repetitive NMR scans, increase in the senes (OC)SMPth
CH,CH,PPh, <PPh; < MethP < MezPhP The complete conversion of 0:09 g .
of (CH3)3SnCHzI by a stmchlometnc quantity of PPhsin 2 ml of chloroform B
requlred approximately 2 h. The reaction of PPh; with. (CH3)381CH21 under :
" ‘similar conditions proceeded much slower than the analogous tin. reactlon e
After-3 d only 20% of (CH3)381CH21 had been converted to the correspondmg o
' phosphomum salt Thus it is clear that (CH )3SnCHZI 1s much more reactrve»»
-toward PPhj than is (CH3)381CH21 :
© . While [PhaPCH2S1( CH;);]lis stable in chloroform at amb1ent temperature
[PhaPCHZSn(CH3)3]I is unstable, decomposmg nearly as’ rapxdly as it is formed
Likewise the other tin cations of this study are’ unstable in chloroform. A
i elevated temperatures [PthCHle(CH3)3]Cl is: known to estabhsh an' equ
: hbnum with: PthCH, and (CH,)sSiCl which. is followed by transyhdatlon It
X appears that the more reactlve tm salts dlssomate under muc h mllder cond1t1on

:fo’rmone éan follow th‘e"de’c'o'mpositiorx of [PthCHZSn(CH;)gj‘%}itH 1H NM]
N As the srgnal for (CH3)3Sn and the doublet for, CHz dn'mmsh m‘mtenmty,




.;76';,,_' ‘

. appears (J(Sn—CH3) =56 Hz) Unfortunately, attempts to lsolate these. tm §
_ products have not been successful, - - '

 The instability of [Ph 31’br1-.bn(br13 ):1'in vanous sowenr,s almost certamly
stems from the formation of the ylid, Ph;PCH,.

[Ph3PCH2$n(CH3)3]I = fh3PcH2 + (”"3)3SnI

Several lines of evidence support this conclusmn First, [Ph3PCH3]I was isolated
from the reaction mixture. Secondly, when the reaction was. carried out in
deuteriochloroform, the methy! protons of [Ph;PCH;]I exchanged with the
deuterium of the solvent until the phosphorus-methyl doublet dlsappeared
from the NMR spectrum. As the phosphorus-methyl doublet disappeared, a
signal for HCCI; appeared. Whether or not Ph;PCH, reacts directly with
deuteriochloroform as

Ph;PCH, + DCCl; = [Ph;PCH,D]"+ CCl3

or first participates in transylidation

Ph;PCH., + [Ph;PCH,Sn(CH,);]'= [Ph,PCH,]*+ Ph,PCHSn(CH,),
Phi;PCHSn(CHj;); + DCCl; = [Ph;PCHDSn(CH;);]1 + CCL

is uncertain. Finally, if the reaction is carried out in DMSO, a solvent in which
ylids are stable, the [Ph3Cstn(CH3)3]'which forms appears to be stable. After
an initial conversion of a small amount of [Ph;PCH,Sn(CH;);]" to [Ph;PCH,T,
the [PthCstn(CH3)3] which remained was stable during the 3 d of obser-
vation.

The tin phosphonium cations decomposed rapidly when rnethanol was
added to solution in which they were dissolved.

The concentration of Ph3;PCH, 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]. Com-
mercial triphenylphosphine, diphenylmethylphosphine and phenyldimethyl-

‘phosphine were used, after purification, in all reactions. The metal carbonyl-
phosphines were prepared by cited procedures [1].

NMR specira 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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