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Selenium Extrusion from a Pt—-Se-P Bond Sequence and Selenium Insertion into a

Pt-P Bond
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[Pt{n2-dppmSe,),](03SCF3), decomposes by stepwise selenium extrusion via [Pt{n2-dppmSe,){n2-dppmSe)]{03SCF3),
to [Pt(n2-dppmSe),](03SCFs),; the latter compound is also formed by the reaction of [Pt{n2-dppm),]Cl, and selenium
or by rearrangement of [Pt(n2-dppm)(m2-dppmSe;)]{03SCF3), [dppm = bis(diphenylphosphino)methane].

Tertiary phosphines readily react with elemental selenium to
yield phosphine selenides.! We report here on the un-
precedented reverse reaction where a metal-co-ordinated
phosphine selenide decomposes into a co-ordinated phos-
phine and selenium. We observed that [Pt(n2-dppm-
562)2](O3SCF3)2 [(1) 5 from PtClz, 2dppmSez, and ZTIO‘;SCF-;] 5
which has two 6-membered PtSePCPSe chelate rings, converts
in the presence of Cl- or dppmSe; as catalyst via (2) into (3a)

and (3b) each having 5-membered PtPCPSe rings (Scheme
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1%). A possible mechanism is outlined in Scheme 2. The first
step in Scheme 2 could proceed via a five-co-ordinate platinum
intermediate and is slow, since the Pt-Se bond is kinetically
stable on the n.m.r. time scale of 2/(Pt-P).

The second step in Scheme 2 seems to contradict the known
behaviour of selenium with phosphines,! although another
reaction which involves the breaking of a P-Se bond is known
i.e. the transfer of selenium from tertiary phosphine selenides
to tertiary phosphines.2 Tellurium behaves similarly but
leaves much more readily 3 These reactions were thought to
proceed either via a R3P- - - E - - - PR intermediate (E = Se,
Te), or by the establishment of a rapid equilibrium (1), E =
Te.* The reaction of selenium with phosphines is commonly
seen as a PI/PV redox reaction.! The homologous phosphine
tellurides have alternatively been described as phosphine
complexes of tellurium(0) because of the kinetic lability of the
P-Te bond.3 From this point of view the opening of a P-Te
bond, equation (1), would be a dissociation as previously
observed for other metal phosphine complexes. A dissociation
equilibrium according to equation (1), E = Se, as the second
step in Scheme 2 is thought to precede the co-ordination of
phosphorus to platinum (third step in Scheme 2), which
perhaps again involves a five-co-ordinate platinum inter-
mediate. The favourable steric configuration, i.e. the forma-
tion of a 5S-membered chelate ring, certainly facilitates this
step.
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P P P Se~p

N/

<\Pt/> LN <‘2 Pt /", =5 (3a).(3b)
VAR /7 \3
p” p PP
(4)
Scheme 3

t In structural formulae, dppm is drawn without the phenyl substitu-
ents, e.g. P P = dppm, bis(diphenylphosphino)methane; the formal
charges of the platinum (i) compounds are omitted.
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Compounds (3a) and (3b) are also formed from PtCl, and 2
dppmSe; or by the reaction of [Pt(n2-dppm),]Cl, and selenium
followed by conversion into the [O;SCF;]- salt by use of
TIO5SCF;. The insertion of selenium proceeds stepwise via (4)
(Scheme 3), and represents an extension of the interesting
chemistry of dppm.5> We propose the mechanism shown in
Scheme 4. The first step in Scheme 4 is again thought to
proceed via a five-co-ordinate platinum intermediate and is
slow since the Pt-P bonds are kinetically stable on the n.m.r.
time scale.

Compounds (3a) and (3b) are also formed from [Pt(n2-
dppm)(n?-dppmSe;)](03SCF3); {(5), from [Pt(n>-dppm)Cly],
dppmSe,, and 2 TIO;SCF;} in the presence of catalytic
amounts of Cl- (Scheme 5). This reaction is thought to
proceed via a combination of extrusion and insertion of
selenium.
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The structural formulation of the complexes (1)—(5) is based
on their characteristic 3'P{'H} and 195Pt{!H} n.m.r. spectra.%
Particularly conclusive are the multiplicities of the 195Pt n.m.r.
signals and the values of the Pt-P coupling constants.

Satisfactory elemental analyses were obtained for (1) and
(5). The reactions did not seem to be sensitive to the presence
of dioxygen or light and the analogous insertion of tellurium
does not occur.
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$ 31P shifts are relative to H;PO,, 195Pt shifts are relative to Na,PtClg,
positive being to high frequency of the reference, in p.p.m.,Jin Hz, d
= doublet, t = triplet, q = quintet.

(1): 9p 15.1 (Jppl11), 8p,—4283 q.

(2): 8p) 23.2 (Jopep1 3294; Jp1p; 40; Jpips 18), Op2 37.4 (Jpips 69), Ops
17.8 (Jpps 69), Ops 18.0 (Jpps 120), dp, —4767 ddt.

(3a): Op; 21.3 (Jpepy 3230; Jp p2 30), 8p2 32.7 (Jppa 57), Op, —4874 tt.

(3b): 8p; 22.8 (Jpipy 2367; |JP|P2 + JPIPZ" 90), 8p; 38.6 (Jpip2 90), @
large J pp,p is indicated by deceptively simple triplet 3'P n.m.r. signals,
dp, —5002 tt.

(4): dpy —41.9 (Jpp1 1937; Jp1ps 68; Jpips 356; Jpipa 37), Opp —46.2
(Jpup2 2688; Jpaps —9; Jpapa —7), Op3 27.5 (Jpeps 23765 Jpaps 52), 0p4 40.7
(Jpeps 102), bp, —4581 dddd.

(5): 8p; —54.9 (Jpip; 2645), Op; 20.9 (Jppy 101), dp, —4379 tt.






