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SUMMARY

The products of the reactions between [PY(C,H;)(PPh,),] and a wide range of
compounds SnR3X, SnArMe;, SnR,X,, SnRX; and SnX; have been determined; in-
sertion of platinum into the Sn-R, Sn—~Ar or Sn-X bond occurs depending on the
nature of the tin substrate. The compounds Sn,Ph; and Pb,Phg give products cis-
[PtPh({PPh,),(M,Ph;)] (M = Sn, Pb).

Reactions of platinum(0) complexes with SnPh,Cl and SnMeyC1 were first
reported to give complexes [PtCl(PPhj),(SnR3)] (R = Ph, Me) [1,2], but work in
this laboratory [3] has shown that these and other tin compounds SnR;X [R = Ph,
X=CIl, Br, I, OH, ONQ, ; R = Me, X = Cl ] react with [Pt(C,H,)(PPhy),] to give
products ¢is-[{PtR(PPhy),(SnR,X) | which result from insertion of platinum into the
Sn~-R bonds and not the Sn-X bonds as was previously assumed. It was also shown
that SnPhy gave cis-{PtPh(PPh;),(SnPh;)], and that an analogous complex could be
obtained from SnMe; and a more reactive platinum(0) complex [3]. We have now
exteﬁaed our study of the reactions (in dichlor-omethane) of [PY{C,H,)(PPh,),] with
organic deriéaﬁvéa of Group IV elements SnR,X (R = Ph, X = OMe, OSnPhg;R=Me,
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‘X =Br, NMe, OAc' R= Et X =Cl, Br- R n-Bu, n—-hmryl benzyl X=Ch, -
SnA_Mea (Ar o—Me—. p—M&, o—MeO— m—MeO p—MeO— o—Cl-" m—Cl— p—CI-'V
m-F— p—F— p—Br—. m—-Me38n-, p—M%Sn- p—-Ph—- p—MeS—CGHd, &tRaXz (R Ph
Me, n-Bu, X=CI, Br; R=Et, n—hexyl benzyl, X = Cl), SuRX; (R = Ph, Me,
CI), ‘and SIIX( (X Cl BT). T.be structure of the products could be reliably

‘mferred from the form a.nd the parameters of the 3‘P—{H} n.m.T. Spectra 35 -
analyucal results were also satisfactory in all cases examined. - ’

The listed compounds SnR~X gave complexes cxs—[PtR(PPh;)z(SnRzX )] and the
comnounds &mrMe, reacted in a manner consistent with tht found previously for
EmMeuPhg.nCI {n=1,2) {3] gzvlng cxs——[PtAr(PPh,)z(SnMe‘,)]. The eompounds
‘Snthxz (X Cl Br) reacted ina sumlar manner to glve cxs—[PtPh(PPha)z(SnPhxz)],
. but the compounds SuR,X, in which R was an alkyl group gave mixtures of cis- and
trans-xsomers of [Pt(PPh;)z(SnRzX X1. Inserﬁon of platmum into the Sn-X bonds
‘also occurred for SnRYX, for R = Phor alkyl and for SnX,.

It has been reported that Pb,Phg Teacts with [Pt(PPh:,)d to give [Pt(PPha)z

’ (PbPh,)z] which decomposes in chlorinated solvents to give [PtPh(PPh;,)..(PbPha)]

) £l. We have snown that cls—[PtPh(PPha)z(PhPha)] may be obtrined directly from
Pme and [PL(C,Hy) (PPh;)z] and that it is also obtained in the manner previously
descnbed £rom the product of the reacl:ton between Pb,Ph; and [Pt(CzH,)(PPh;,.)z].
However the 3p- {‘H} n.m.r. spectrum shows that this latter reaction gives a

" complex with non—eqmvalent phosphorus nuclei with coupling eonsta.nts iy(pt-P)
which mdlcate ﬂ1e formulatmn cls-[PtPh(PPh;,)z(szPhs)], and a sumlar product
cxs-[PtPh(Pph;)z(SnzPhs)], has been obtained from [Pt(CzH4)(PPh3)z] and Sn,Ph.

. Cqmpeﬁﬁon e;zperiments_in which 1 mol [PY{C,H)(PPhy),] are mixed with

1 mol each of two tin compounds in dichloromethane and the products examined -

 yia the nP—{’H} spectra have enabled us to draw a number of conclusiens about

these reachons 4 ) - '

1. ) The rates of insertion of platinum mto Sn—-C or into Sn—CI bonds of RnSn~
C14_n (R Ph Me) increase with mcree.smg number of chlorme atoms on tin;

v the inserton into Sn-Cl1 is more sensitive to the number of ehlorme atoms
and is faster for R=Me than for R=Fh.

2. The Sn-Ar bonds are always more reaetwe than Sn-alkyl bonds in the same
compound or in compomds that are oﬂxermse 1denueal The changes in the
nature of the products m the senes R SnCl,,.n ®R= Ph Me) are consmtmt

: with these trends in rate ;

: 3. © For compounds SnArMe;, msertxon into the Sn-Ar bonds 18 accelerated by

" electron wlﬂldrawmg substituents in the aryl group.
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